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PREFACE. 


Al-THoroH    it  mii;ht  almost  sefm  i>rertUini)tiioii8  to  have  engaged 

in  liu  utidurtukiu';  itt'  no  vaat  u  suupti  ud  tlibt  of  t}ie  proeent  work> 

lUv  Kditor  tvela  that  the  excellence  of  the  articles  that  havo  been 

contributed  by  tJie  various  collaborators  justifies  the  course  he  has 

pnrstictl,  both  in  the  selectioa  of  the  writers  aud  in  the  general 

{ilaii. 

Hi»  object  has  been  to  include  not  only  the  Medicine  and  Surgery 
of  I'ediatrics.  but  also  all  the  specialties  tributary  to  it,  as  well  as  all 
collatiTnl  subjects  of  interest  and  importance,  many  of  which  cannot 
be  fontid  treated  in  any  other  work  of  this  cliaracter.  He  has  also 
incbuled  nrtielei^  upou  certain  prominent  symptoms,  such  as  cough, 
eonviilsioni',  etc.,  the  proper  significance  of  which  could  be  estimated 
only  aflur  Iuh4>riuu?i  research,  unless  the  matter  were  considered  in 
»{>ecinl  ctmpters. 

The  work,  in  fact,  consists  of  u  collection  of  uionograph& — not 
tuere  dictionary  Jirticles — arrangt-d  in  the  form  of  a  systematic  treatise, 
ami  devoted  to  tlic  conj^ulenition  of  tlie  anatomy,  physiologv,  medi- 
cine, aurger}-,  and  hygiene  of  infancy,  childhood,  puberty,  and  adoles- 
rencc 

Each  writer  h  alone  responsible  for  his  statements.  Many  of  the 
ciilliiboratorH  have  deemed  it  expedient  to  consider  their  subjects  from 
the  Htand-ioint  of  the  adnlt,  viewing  in  detail  the  various  deviations 
aa  ntfcirling  childhood.  Some,  on  the  other  hand,  taldng  for  granted 
a  jwriect  iatnilinrity  with  adult  diseases,  have  dwelt  entirely  upon  the 
oflectioQs  of  childhood. 

It  is  ft  matter  of  regret  to  us  \n  this  country  that  many  of  our 
iftitioners  enter  upon  their  careers  with  but  a  meagre  ac^piointance 
with  all  that  ]tertains  to  Pediatries.  Fortunately,  however,  nature 
ba*  enilowed  the  Aniericau  mind  with  energy,  enthusiasm,  penetra- 
tion, and  natural  aptitude,  and  as  a  consequence  we  are  enabled  to 
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IV  PREFACE. 

point  to  a  brilliant  array  of  honored  names,  of  those  who  have  foughi 
the  battle  single-handed  in  the  conflict  and  struggle  of  an  active  and 
extended  practice.  In  this  country  the  study  of  the  diseases  of  chil- 
dren waa  fostered  altogether  at  the  bedside  of  private  practice  by 
the  unremitting  conscientious  labor  of  a  few, — unambitious  as  to  the 
laurels  they  might  win,  ever  bent  upon  arming  others  with  their 
experience  and  inspiring  them  with  their  enthusiasm. 

This  Cyclopaedia  is  the  outgrowth  of  the  work  of  these  men,  and 
is  a  tribute  to  the  untiring  efforts  of  such  teachers  and  writers  as 
Dewees,  Eberle,  Condie,  Charles  D.  Meigs,  W".  V.  Keating,  John 
Fors}'th  Meigs  and  "William  Pepper,  J.  Lewis  Smith,  and  A.  Jacobi, 
— names  which  rank  to-day  on  an  equal  footing  with  those  of  the 
ablest  European  teachers  of  Pediatrics. 

As  each  contributor  has  been  selected  with  special  reference  to  his 
familiarity  with  the  subject,  it  must  follow  that  the  articles  will  not 
only  be  of  immediate  practical  utility,  but  will  also  serve  aa  standards 
for  future  reference.  The  introduction  of  the  surgical  essays  and 
certain  special  articles  has  necessitated  a  more  minute  subdivision 
of  the  subject  than  is  usual  in  works  of  this  kind,  which  naturally 
causes  a  certain  amount  of  overlapping,  and  possibly  an  occasional 
conflict  of  opinion,  but  we  believe  this  is  rather  an  advantage  than 
otherwise. 

A  few  words  should  be  said  in  regard  to  the  illustrations.  "\V"e 
have  endeavored  to  reproduce  as  accurately  as  possible  and  by  the 
best  processes  all  the  illustrations  which  the  authors  have  deemed 
necessary  for  the  elucidation  of  their  subjects.  A  large  number  of 
plates  reproduced  directly  from  the  photographic  negatives  form  a 
special  feature.  In  the  article  on  Anatomy,  the  author  has  pre- 
ferred the  introduction  of  photographs  of  a  few  special  dissections 
and  preparations,  instead  of  depending  entirely  upon  diagrams,  thus 
sacrificing  clearness  in  detail  to  accuracy.  The  great  difficulty  of 
arranging  the  camera  which  has  to  be  suspended,  and  the  imperfect 
lighting  of  the  subject,  will  be  readily  understood  by  all  who  have 
attempted  the  photographic  reproduction  of  anatomical  speeimetis. 

Although  the  work  is  intended  chiefly  for  the  American  physi- 
cian, the  Editor  has  sought  the  co-operation  of  a  few  of  the  most 
distinguished  teachers  of  Great  Britain,  the  outcome  of  whose  ripe 
experience  and  profound  research  cannot  but  prove  a  valuable  addi- 
tion to  our  literature. 


PREFACE.  V 

The  aim  of  the  Editor  has  been,  as  far  as  possible,  to  impress 
ui»on  each  writer  the  ini|jortauce  of  giving  his  article  an  indi^^duaIity 
<.»f  its  own,  avoiding  too  liberal  quotation,  which  tends  to  fatigue  and 
contuse  rather  than  to  entertain  and  instruct  tbe  reader.  He  believes 
tliat  he  has  succeeded  in  uniting  in  a  single  work  a  collection  of 
n\onographs  expressive  of  the  views  of  most  of  the  distinguished 
teat'hurs  of  this  country  and  Great  Britain,  and  that  these  volumes, 
<twing  to  their  scientific  excellence  and  practical  value,  will  be  of 
vi{\\a\  importance  to  the  busy  practitioner  and  to  the  student  and 
teacher. 

The  Editor  feels  himself  under  a  special  obligation  to  the  writers 

who  have  so  heartily  joined  with  him  in  this  work,  often  at  great 

jiersonal  inconvenience  to  themselves,  many  of  them  indeed  laboring 

under  the  serious  disadvantage  of  extreme  professional  pressure.     He 

wishes  to  take  this  opportunity  of  expressing  his  thanks  to  Drs. 

AVilliam  Osier,  Thomas  Barlow,  T.  M.  Rotch,  T.  Lauder  Brunton, 

J.  Afitchell    Bruce,  B.  Sachs,  and  W.  A.  Edwards,  through  whose 

able  co-operation  the  plan  of  this  work  has  been   elaborated  and 

its  accomplishment   realized.     He  also   desires  to  acknowledge  his 

indebtetlness    to   Mr.  Joseph   McCreery,  who  has  so  carefiilly  and 

critically  examined  the  proofe. 

Philadelphia.  May  1,  188'J. 
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INTRODUCTORY. 

By  a.  JACOBI,  M.D. 


Upon  me  has  been  conferred  the  honor  of  iutroduciiig  to  the  medical 

pabVic  xXie  essays  of  all  the  dititinpiir;he(l  men  contrihutin;;  to  this  great 

wurk.     Tbonjrh  with  f^nmc  hesitation,  it  h  witli  f^till  more  nitisfaction  Ihnt 

I  wmnAy  with  this  dtiuand.     For  tlie  very  enterpri*'  nmrky  an  inimou»e 

pnifpt«8  in  the  historj'  of  both  funeral  medical  and  pediatric  literature.     In- 

drtil,  whi-n  1  Ik-jpiii  my  proiVssional  life,  such  a  coUpctinii  of  tnnunffm\Ais  as 

will  hrn>  \n'  uUurtd  could  not  have  Ijcen  written.     Kow,  that  during  a  single 

Krjvmlion  there  should  have  been  tnich  a  thorough  change  in  the  mcthoda 

uT  Uith  medical  thought  and  work,  h  a  Miurcp  (>f  the  motst  intense  gratifi- 

tation  aa  well  t*t  me  as  to  every  other  man  who  has  absolute  faith  in  the 

penit!>tent  e\'nhiticiD  of  ncicnce  and  the  improvement  of  the  nux^. 

That  tliprc  lUiouId  Iw  any  doubt  as  to  the  propriety  of  a  large  f(|)ei^al 
work  cm  the  di^-Uirs  of  children,  I  can  hardly  believe  in  the  pres^'ut  irt-igo 
of  dcrvlnpmem  of  Anicricnu  nic^licnl  literature.  As  far  as  J  ani  coutvnitd, 
I  nevtr  ohjerted  to  being  found  among  the  ndveraarira  of  the  M-ildfire  of 
spenalism  which  has  lie*'n  spreading  among  the  groups  of  medical  men. 
Lhi  the  ooatrary,  I  am  still  of  the  opinion  I  expressed  eight  years  ago  when 
I  opened  the  first  wssion  of  the  Section  on  Di^cnsos  of  Children,  of  the 
AmeriiTin  Medical  AsRx-iatiori,  in  ita  meeting  at  New  York. 

With  mnro  pertinacity  than  I<^ie,  pediatrics  (comprehending  the  anal- 
amy,  physii»I<^',  pathology,  and  tliempeutita  of  infancy  and  childhood)  has 
bem  claimed  as  a  stpecially.     Tbia  la  a  mistake,  however,  which  has 
fAkU  more  froqucutly  on  tlie  continent  of  Europe  Itian  M'ith  iih.     It 
t4at  prftctitir»nera  and  authors  advertise  tliemaelvc?,  for  n?as<jus  of 
tbeir  own  whidi  would  not  be  approved  of  here,  as  "  ehildiieu's  physteious^' 
Vol  L— I  *    I 
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nufl  "-^ixvialisls."  Pcdmtrics,  howevor,  in  no  BpwiaUv  in  the  ciimmon 
acccjitatiim  of  the  ttTm,  It  docs  not  Hpa!  with  an  oi^n,  but  witli  the 
^ntirc  or^nism  at  the  very  j>crio(l  wliieJi  pri'sentd  the  most  intrivi^in^ 
features  to  the  student  of  biolojf}-  and  medicine.  Infane}*  ami  chiltlh^Hxl 
an*  the  links  Iietween  corK-eptiiin  and  death,  between  the  ftotus  and  (he 
adult.  The  latter  liaA  nttaJDod  a  eortain  <le}n*ee  of  invariahilit}'.  Hia 
physiulo^itiil  labor  is  reprrwluetion,  that  of  the  young  is  both  n-pniductioa 
and  {rrowth.  A.s  the  hislon'  of  a  peo])Ie  i^  not  cninplete  with  the  narra- 
tion of  it.f  ci)mliti{)n  when  estubllHhcd  on  a  solid  foiistitiitioiial  uii<l  niulerial 
basis,  so  is  that  of  man,  either  healthy  or  diseased,  iirtt  limited  to  one  period. 
Indeed,  the  nuwt  interesting  lime  and  that  must  diffindt  tn  nnderAtaral  is 
that  in  which  a  |K;rsiciteut  deveh'iuucnt,  incniuiie,  and  iin])roveineut  are 
takin<r  plaee. 

This  rippcjii-s  tn  have  Iki-h  felt,  inntindively,  from  the  ven'  liepinnin^. 
The  lii^tnrj-  of  jMiliiitrics,  therefbn',  is  as  old  as  lliat  of  nuilie^ine.  Their 
literatures  have  developed  uuiionuly,  from  suiM'rstitious  In-liels  to  empiri- 
ad  statements  and  the  methrxlit-al  rcsearehes  of  the  present  time.  The 
liist  (x-ntiiriiw,  pnrticnlarly  the  la.st  deoadcs,  are  ivplcte  witli  text-lKK)ks  on 
the  diseases  uf  children,  monographs  on  their  palhologj',  physiology-,  and 
hygjiene,  and  jonnials,  quite  a  numhor  of  whieh  are  now  published  in  the 
four  prinet|i:il  htiurnajrra  of  the  riviliz^'d  world. 

Tlicso  monugraplis  and  journals  have  contributed  n  great  deal  to  the 
amount  of  me(lii';0  kn<nvh><ljre.  8j)oeial  resi-aithes  of  the  normal  i^ondition 
of  enibrvonir,  fretal,  and  infant  prowth,  the  study  of  the  functions  of  the 
oriptns  in  their  aaislant  dcvchipnieut  and  ehanfres,  and  luiuti^imieal  and 
clinical  invcstijnitions,  have  contributed  to  prove  that  jiodiatries  does  no^EI 
dcid  with  miniature  men  and  women,  witli  iiediiccd  4l<».scs  and  the  same 
plains  of  discu.'ics  in  smaller  bcRlii-s,  but  that  il  has  its  own  indepcmlent 
rnniEjc  and  horizon,  and  gives  as  much  to  general  medicine  as  it  has  received 
from  it. 

There  is  scarcely  a  tissue,  or  an  organ,  which  behaves  exactly  alike  in 
the  differcDt  peri'xls  of  life.  The  bonea  contain  less  plios])liates  in  the 
younj;  and  exhibit  other  chemical  ditl'erenccs,  their  anatnniicid  structure  is 
diflcrenl,  their  incniwe  less  piTiosteal,  than  in  advanced  years.  The  cnrti- 
laginous  condition  of  the  epiphyses  |j;ivcs  rise  to  a  number  of  disoitlers  ;  the 
enrtilapes  Ix'tween  the  epiphyses  and  diaphyscs  are  subject  to  all  forms  of 
disease,  fi\>m  a  simple  irritation  resuhin^  in  .'ibnonnal  growih  (for  instance, 
arter  eruptive  fcven*)  to  a  se|»aration,  by  suppui-ation,  of  the  epiphyses. 
There  is  hardly  a  chapter  more  interesting  than  tJiat  of  the  relation  of  tlie 
bout's  of  the  crnninm  to  its  coiiteuls,  A  solid  skull  scr\'OS  as  a  support  to 
the  hraiu  and  its  Ijloo<i-ves.-4e!s,  or  it  may  pmve  an  obstacle  to  their  dcvelop- 
miait ;  an  insufficient  dc^rrce  of  oftsifieation,  and  an  undue  amount  of  sutural 
euli-namv,  will  enhani-c  [lie  [>*)*iibility  of  enlai^emcnt  of  the  blood-vessels 
ami  the  liability  to  efiusiou.  Premature  ossification,  however,  either  partial 
or  general,  is  a  cause  of  asymmetry,  epilepsy,  or  idiotism,  and  iuflucnccs  the 
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of  ioieronnrfnt  di.*cast^.  Tlio  large  size  of  iJio  head,  which  is  I'tjualU'd 
by  tfwt  of  the  thorax  alwiit  the  muMK-  or  tlie  end  of  the  third  year  only,  h 
ID  cWw  relation  to  the  phytitiologioil  ^n)wth  of  the  brain  and  it.s  pathological 

The  vertebral  column  is  quite  flexible,  but  straight,  and  mainly  so  in  its 
nj^BT  p<irtinn.  It^  very  flexibility  is  a  ready  eau:*  of  the  fm|uent  oocur- 
rmtv  of  ^itltositt.  Its  dij-taneo  from  the  maniibriuin  slerni  is  w>  inmali  that 
wrantonally  a  tliymus  and  fitvjnently  enliiipxl  lymph-bodies,  arc  a  cause  of 
irritation  or  «>mprKwioiu  The  base  of  the  thorax  is,  however,  relatively 
wmIc,  while  its  hfi{;ht  is  less.  This  becomes  particukirly  striking:  by  the 
aliwi^  rectanpdar  insertion  of  the  ribs  at  the  tmni«vrn<e  pror<'s^*s  of  the 
vii1i-))rv  and  the  i^terniiiii,  ant)  by  their  atnioHt  hurizonlid  and  circular 
[■"ttion.  by  whi(J)  the  respiration  bcTonies  Ic-ss  c*)stal,  and  the  vi*era  ol*  tijc 
ivlirniinal  cavity,  mainly  the  liver,  appear  more  prmninent,  C'lianges  of  a 
tlwih^fif'id  character  are  quite  frt^ijiicnt  alKiut  this  time,  and  a  fmjuent 
onM'  of  diwfiHe  in  later  life  Hueter'a  reflcarrhes  on  the  con^*nttnl  contrat*- 
on  np  the  chcsit.  and  Krcund's  inve«>ti}j:ations  ou  the  pn-niatuiv  otwifii-alinn 

ibi-  prratft-nirtila^i^inon.''  jtinctun.':*,  are  cxcewlingly  itn|Kirtant,  ina.-snmeli  as 
Uier  explain  many  "f  the  Uolatwl  ca**es  of  thoracic  insufficiency,  phtliisif^I 
habitus,  aikI  pulnionaiy  iuconifKlcucy. 

The  nervous  M*i*teni  of  the  ynun^  is  but  in  a  pn'|>nraton-  omlition. 
The  brain  i«  birjjc-,  ImiI  rontnin^  a  lar^'  [R^rcentapc  nf  Avater,  is  w>ft,  and  its 
ly  ainl  while -inlifjtanccs  diflTcr  but  little  iu  color  and  composition.  The 
?inal  trml  hn--?.  inH  yet  the  wnfiii?tenc>^  of  a  later  ])oriod  ;  the  anterior  honis  ni*e 
pn«|r>niinni)t,  iui<l  therefore  more  frefjnently  the  seat  of  |)atholopctd  chnuges. 
The  peripheral  nen-es  am  n-hitivcly  lar^e,  but  little  excitable,  in  the  firrt 
diy^  Their  excJtabilit)-  prrjw?  very  (hst,  however,  towards  the  ci»d  of  ibe 
|p<  yenr,  ami  ipiite  out  of  pr(»|K>rtion  with  tfie  ^low  development  of  (lie 
inbibiton*  centn-s.  Thus  it  is  that  alnrnt  that  time  convulsive  syniptonw 
•fc  M)  ven-'  fn.ipieul.  For  a  fimrt  time  after  I>iitli  the  eoiidnctinjr  fibn-s  Ik-- 
tvecn  the  imdevehnK'*!  hndn  (it  take^  the  psyelio-raotor  centres  of  Ferrier 
ami  ffitxiff  a  month  t^i  exhibit  the  fir^t  ni^sof  existemv)  and  the  pyramidal 
fibrm  of  the  (*ord  [K-rform  im  functions:  thus  the  tii-st  mnvcnieuts  of  the 
DFwIr-bnru  an*  not  contn>llo<l  by  wlll-ixiwer  at  all,  but  subject  to  n'rtcx 
«[rlu*ivcly.  Artcr  (liat  time  the  brain  deveh»(»s  very  fast  indeed,  but  far 
frrm  uniformly  in  all  its  parts.  It  is  n  most  interestini;  study  thus  to 
MJow  the  evolution  of  the  cerebral  functions  iu  their  deiiendeDoy  upon 
the  anatomimi  development. 

The  digestive  orpins  nf  the  infant  exliibil  a  prcat  many  peculiarities  in 
tWtr  anatomy,  physioloj^v,  aiwl  patholojry.  Tiie  epithelial  "  pearls"  ubiu^ 
tlu median  line  of  the  |>aliitc,  and  the  tJiiuuesK  id' the  nuKvius  mendtniiies 
over  tJu'  nMif  of  the  oral  cavity  and  ahtng  the  f?nms,  give  rise  to  early 
tfnal>lr,  (he  small  size  and  vertical  pr«ition  of  the  -itonHieh  to  a  number  of 
abwirifuil  ftvmpt'tniA,  the  con^'nitnl  umlfurmattous  of  the  intestine  l4i  si'rious 
dugeiB,  the  nbuurtnal  length  of  the  loM'cr  |>Qrt  of  the  colon  to  au  unusual 
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fiirni  of  protracted  constii>ation,  the  prevalence  of  polrpi  in  tlie  rectum  i 
licint)rriiii^(v4  ufa  kirul  iu>]iliini  fniiiHl  in  :ulv;iiu^tl  a^e.  The  glnuils  mjuhtxl 
for  tlic  di<!t^tive  pi-occHSCH  arc  but  gi-udually  pntparcd  fur  tlicir  functions 
The  salivary  glands  are  but  partially  active  at  birth,  the  pancrc-as  ret|inres 
tinif!  for  its  t'lill  devcUipnuMit,  the  wt-n^tion  ui'  lactic  pn'<htnunati'!4  nver  that 
of  muriatic  acid  in  the  stomach,  tlie  intcstuiol  lymph-bodies  are  in  {lart, 
particularly  the  iwtcliPr!  of  Peyer,  ro  liehind  their  future  size  niid  funnaiioii 
a**  to  fhangf  their  fundiuiu  cousideraUy.  The  time  of  dentitinn  adds  to 
the  intcns^t  of  the  period,  more,  it  is  true,  from  u  physiological  and  una- 
tomicnl  stand-point  than  on  account  of  pathologiral  reasons;  for  its  alleged 
i-ntiNil  couutHiion  with  the  lai^'  uunilxn*  of  di»«it»Bi  attributed  l«  its  mere 
occurrence  Una  Ijccu  greatly  exaggerated. 

In  connection  with  these  brief  remarks  on  some  of  the  peculiarities  of 
the  alimentary  tiiict  ol'  irifiiucy,  I  may  Iw  |)ermitted  to  merely  allude  In  the 
qu(>»tiou  of  nutrition  uihI  (W-ding,  Several  nuttings  of  the  Children's 
Section  of  the  German  Association  of  Physicians  and  Naturalists,  the  laiit 
one  of  that  in  the  A  men  win  Medical  A».s<K*iation,  and  tht'  dclilKTatinns  of 
eveiy  meilical  i^cK-iety  in  every  land,  pn>ve  its*  iinportanct'.  These  (picMtiona 
iM-loug,  u^  special  studies,  eminently  to  |M^liatries;  physiology  and  ehem- 
iwliT  ran  teach  the  general  principles  only,  and  to  clinii^l  iiknenation  U  left 
the  final  settlement  of  the  hygiene  of  infancy.  The  rt-'latinu  of  uuiv<''s 
tu  mother's  milk,  the  ntilizatiou  of  cow's  milk  in  nil  its  diflercnt  forms 
an  one  of  the  ciinstituentj^  of  artifi<'ial  fiKKl^^,  the  value  of  farinaceou?*  ad- 
niixturcH,  the  addition  of  animal  fornix,  the  pro|)<irtion!4  ttf  »ilts  anil  water, 
the  quantity  to  he  administered,  the  length  of  iuter^'ak  between  meals,  the 
alterations  r<f|uii-ed  in  sieknesM,  art^  just  bo  many  questions  which  demand 
pei'sistmt  study  and  .«|J4fial  iniliistry. 

Tiie  IiIixhI  and  the  organs  of  circulation  exhibit  the  most  interesting 
ditVei'enees  in  the  young  as  etinijMirod  with  the  adult. 

The  ynunir  infant  (and  rhild)  lia.«  h-rw  bliHwl  in  pnipnrtlnn  tit  its  entire 
weight;  this  bbuKl  has  Icj^h  filirin,  fewer  salts,  le^^  litemoglulndin  (except  in 
the  newly-lK)rn"),  lew  soluble  albiunin,  less  sjiecific  gravity,  and  more  white 
bl(MHlHx>rpusi'h'S  than  the  bKnKl  nf  advanwd  age. 

Tlicre  are  some  other  dlQcrences,  ilepcndiug  on  age,  in  the  composition 
of  the  blood,  more  or  ]e?»  essential.  The  fcetnl  blood  and  that  of  the 
ui'wlv-lHirn  oiutain  but  little  fibrin,  but  vipinius  n'spiration  works  gmit 
ehangt's  in  that  respect.  Nassc  found  the  blood  of  yt*ung  aniniaU  to  oo- 
ngulate  but  sinwiy.  In  acconlance  with  that  ol>ser\*ation,  it  strikes  us,  in 
d  to  wn^bral  apoplexy  of  the  uewly-lKirn,  tliat  the  time  for  coagidatinn 

the  blood  must  l>e  longer  than  in  the  adult ;  for  liemorrhages  ai*e  apt  to 
be  lutvst  extensive  in  the  infant.  In  the  sanguineous  tumor  (kephalluema- 
toma)  of  the  newly-born^  the  blood  remains  liquid  in  the  ^nc  for  many  ilavs. 
In  apitplexy  It  is  apt  to  sprwid  all  over  the  hemispheres,  and  hit**  plenty  of 
time  to  |)eribrate  and  |H'uetratc  the  pia  in  all  directions,  destroy  much  of  the 
wrebrul  ttsi^ue,  and  flow  ilowu  tiie  sjtiual  lavity.    The«e  occurrences  are  ao 
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5f()iieiit  in  the  inrant,  aiid  go  rare  in  Ute  apoplotrtic  ailult,  that  tlioy  can 
hanlly  be  cxpluiiieil  cxcopi  through  the  iusuflidcut  ctHiguInbilit}'  of  (celal 

Thi*  -^iz^  aiKl  vigor  of  ilie  newly-twrn  heart  (»fler  n  rwuly  t'.xplanalion 
uf  the  n|Htl  gTftwth  of  the  iu&nt  b(Kly,  and  nuiiiily  tlwsc  oi^gann  which  art* 
in  the  miwl  liiroct  romniuniiflrion  with  the  heart  by  straight  and  fairly 
brp.'  btoiMUvivj^t'lH.  Ill  thiM  condition  urt*  thc^  ht-od  and  brain.  Thnii  tbe 
buer  hull  uu  np|K)rtuiuty  to  grow  from  400  gnunraes  to  80U  iu  one  year ; 
»ft<T  iliat  |*ori«l  Us  growth  becomes  less  marked.  At  seven,  l»oys  Iiavt* 
hrmiiM  of  1  KK)  i^nunuu'h  ;  pirlts,  of  IOl"X>.  In  rattre  ailvanued  life  iti»  weiglit 
k  reblivi'Iy  lest^, — 1424  iu  the  male  and  1272  in  the  female.  At  the  same 
early  |>oriuJ  the  whole  Ixxly  gwws  In  both  length  aitd  weight.  The  original 
Iwigthor/iOcenlimi'treftof  the  ncwly-l>oni  incrwww  to  110  with  the  sfveiilh 
ynw;  tiw  preare»i  i»<'rea.He  alU^r  that  time  ammnitH  to  fiO  (in  the  female  50) 
omcimetnv  only.  In  the  same  time  the  weight  increajses  from  tl.2  kih>- 
I^TBOinMH  to  20.16  ill  tlie  l>oy,  fmm  2.9  to  18.45  in  the  girl.  Thir*  gives 
pmprtrtion  of  1  to  G  or  7,  while  after  tliat  time  the  inereawf  is  but  three- 
(jr  fuurfi»l(I. 

The  nnrmal  relation  of  the  weight  of  the  heart  to  that  of  the  lungs, 
ivn  the  .seixind  and  twentieth  yesir,  ia  1  :  6-7  ;  in  serofula  it  is  1  :  8-10. 
Thai  meauft,  the  heart  is  smaller  than  normal,  la  the  latter  condition. 
Other  parts  of  the  sy^cm  of  ciivulation  e.\hibit  traits  of  their  o>vn.  It 
4t  partiintlarly  in  tlie  "torpid"  form  of  i^Tofnla  that,  by  virtue  of  innnf- 
t  rinriilation,  the  lymphalie  syi^tom  iiartiei|Mitert  pr«>eniinpnlly.  Thli* 
(ad  isi  the  more  important,  as  the  size,  jMteney,  and  number  of  lyuiphallcs 
ail'  inilte  unii-^iial  in  infancy.  ^*appey  fimnd  that  they  eonld  Ix*  m<ire  easily 
inJ€Y-ti\l  in  the  eliild  than  iu  the  :ulult,  uiul  the  inti^rounmutiicsilion  between 
thrro  and  the  general  s\-fitem  ia  more  marked  at  that  than  at  any  other 
pm<i<l  <if  life.  These  faetji  have  iK-en  ronfirnio<l  hy  S.  L.  Selu-iik,  who, 
mim-MVer,  found  tlie  net-wtjrk  of  tiie  lymphatira  even  in  the  skin  of  tbe 
■nrlr-bom  endowed  with  open  Btomata,  through  which  the  lymph-ducts 
an  erimuuinieate  with  the  neighUtring  tissue  awl  cells. 

In  rba(4iitiK,  the  heart  is  of  averse  size,  but  the  arterity  are  abnominlly 
lu^  Great  widtli  of  the  arteries  lowers  bltw Hi-pressure.  This  allows  of 
the  best  explanation  of  the  murmur  first  discovered  by  Fislier,  of  Boston, 
wppT  the  open  fontanelluti  of  rharhitiral  l»abi*'a,  a  very  much  lietliT  one  than 
that  pnip«sc<l  by  Jurasx,  who  hjoks  for  their  cause  in  irr^daritJes  of  the 
numlU  rflToticns.  Still,  it  is  a  mistake  to  believe  that  these  murmun,  su- 
over  the  brain,  Ivelong  to  rhachitis  only.     They  are  found  in  every 

itiiju  Ml  which  the  blmJ-pi'cssurc  iu  the  large  ailories  of  the  cninial 
mvhy  is  tessenefl. 

E.  Honhiarin  diwoverwl  the  peculiar  fact  tJiat  tbe  arteriid  pressure  is 
wen-  itnmll  in  the  newiy-born  animal.  Even  as  large  arteries  as  the  <.iirtilid, 
wben  cut,  do  not  t^mrt  as  in  the  adult.  This  low  arterial  pressure  is  one  of 
iW  RswDB  why  cordii  not  tigutcd  will  oflen  nut  bleed,  with  the  excei)tion 
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of  those  oases  in  wliieli  the  arterial  pressure  is  iucreased  by  a  moderate 
degi-ee  lA'  asphyxia,  or  when  tlie  luii^js  an?  not  inflatixl  in  Pon«equenee  of 
iiieumplcte  (U-vcIupnieut  of  the  niu^-ular  strength  in  the  preniHlurcly-boti^^ 
iisttie.  m 

ArtM)p<lin(^  to  a  nnmlHT  of  aetnal  ubstjn-ationH  mode  liy  R,  Thoma,  the 
post-frt'tal  )j:rowtli  is  rt-huively  »malK»C  in  the  otninion  tiin>tid,  and  largest 
in  the  renal  ami  fl'moml  arteries.  Between  these  two  extixiues  iliere  are 
fiinntl  liip  f-ulK-laviaii,  oiirtu,  and  pulninuar\'  atlerii'sf.  Thtiwe  an-  dilfcn^»{v« 
which  eurrt".<pr>nd  with  tlu*  ditlcrcnetw  in  the  gn>wth  of  the  wverat  [mrtr^  of 
iht'  body  -"uppliwi  by  those  blood-vt-set'ls.  In  rt^ixl  to  the  renal  anery 
and  the  kidney,  it  has  l>ei-n  found  that  tlie  mze  of  the  former  inc*nfa>«eti  more 
rapidly  than  the  vihirne  and  weiji;ht  of  the  hitler.  Thn^i  it  onght  to  Ix'  ex- 
ptilt'd  tlint  the  freipioney  of  congcgti\'e  and  intlaniniatory  processes  in  tho 
renal  tissue  will  be  almost  predestlnetl  by  thi;*  disproportion  between  the 
wzf!  of  the  artery  aiHl  the  amdition  of  the  tissue.  Moreover,  the  nwiiitantv 
of  the  arterial  current  otlcred  by  the  kiducy-t-ub-stanee  deiK-nds*  als*i  upou 
the  readiness  with  which  the  current  is  permilteil  to  pass  the  «ipillaries. 
^ow,  it  has  Iwen  fonuil  ex  peri  men  tally  that  their  penneability  is  gnaitnr, 
and  that  within  a  given  time  more  water  propoilionately  cnu  be  squeezed 
tlin)ugh  ihem,  in  the  adult,  than  in  the  ehild.  This  anatomind  difterenc* 
may  tliertdbre  l»e  the  reason  why  penal  <Hsenses  are  so  mneh  more  fmpnmt 
in  itifaiiey  aud  i-hildho<Hl  fntni  all  eaii^^,  with  the  exeepliou  of  that  one 
which  h  reserved  for  the  lost  decades  of  natural  life,  viz.,  atheromatous 
degeneration. 

In  the  arteri<'a  of  mediiun  and  fmiall  mlibre  the  elastic  membrane  Is  a 
tliiu  and  simple  membrane;  it  is  only  in  larger  ailerics  that  elastic  fibres 
will  als<-)  extend  into,  and  mix  with,  the  adjoining  layers.  The  elastic;  mcnt- 
bmne  is  particularly  thin,  may  even  lie  entirely  aUst^iit,  where  the  branches 
are  given  ofl'  from  the  arteries.  It  is  here  tiiat  ^ixtntancous  hemorrhjiges  arc 
most  apt  to  take  place.  It  is  here  also  tliat,  in  later  life,  aneurisms  are 
met  witli,  sm^h  as  Hud  no  ready  explanation  by  au  iujur>'. 

The  anatomical  struetupe  of  the  thri-e  umbilicid  viaiS<'ls  differs  from  that 
of  all  tlie  rest  i»f  either  arteries  or  veins  in  many  {>oints,  principally  in  this, 
that  then'  is  no  elastie  membrane  and  no  iutima  in  the  arteries.  Some  elastic 
tissue  is  fiiund  nrar  the  umbilicus,  and  it  gradually  inerea.4-s  in  the  ab- 
dominal cavity  j  but  the  intiiaa  is  not  deveh»pcil  in  the  arteries  until  tliey 
are  in  clow  proximity'  to  the  iliac  Thus  by  the  massive  and  powerful 
development  of  tlie  mus<*»>lar  layer  it  is  explained  why  there  are  so  few 
hemorrhages  though  no  ligature  have  been  applietl  to  the  (H>rd. 

The  umbilical  veiu  ditlers  from  the  arteries  very  mueJi  less  llmu  is  usual 
witli  veius  and  arteries  in  any  other  jHirts  of  tlie  body.  The  muscular  layer 
is  very  large  and  strong  iu  the  vein.  There  is  no  intima.  None  of  the 
three  v<2«;ls  emits  branches ;  there  are  no  vasa  vas*irum  aud  no  ncr\'es  iu 
their  walls. 

Alto^-ther,  the  growth  of  the  internal  organs  aud  the  whole  body  does 
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ant  prnce«i  uniformly.  In  this  respect  thi!  MofMl-vossols  do  not  stand 
alone.  What  Ik-nckc  call«l  tlio  morbid  dinpoc^itioii  of  tin;  scvenil  a^<w,  in 
beat  explaiiKtl  by  these  variations  in  ^^wih  and  (wwcr.  Thai  author 
iptDt  much  titm*  ami  hilKtr  ou  the  mi-aKuriii^  of  blood-vejiHcU  in  jutrtitmlar. 
Il  wrafl  he  that  fouud  the  arteries  pn>p»n:icjiiately  wide  until  the  ih-Hod  of 
[rtibeny.  Fmm  that  time  the  hairt  increases  rapidly,  and  the  arteries  loss. 
In  infiiocy  tlie  rflatiou  of  the  volume  of  the  heart  to  the  width  of  tlie 
tiiceiidiu^  anrta  iis  2o  :  2<),  before  puberty  140 :  5(1,  and  after  pulwrty  290  :  fil . 
Thn^  it  lA  thai  the  general  arterial  blood-prcseure  of  infants  is  lei>s  and  the 
lieart-I>pat/i  are  more  fitHpieuL 

After  birtli  the  pulmoimr>-  arten.-  is  much  lar^jicr  than  the  aorta;  after 
the  first  year  the  width  i>f  the  former  c^impjircd  with  tlint  of  tlie  latter  in 
4([:-k),  io  the  adult  3o.9:3l).2,  in  mlvuneed  ap;  38.2:40.4.  It  is  easily 
nnilcnsloiH)  t«  what  extent  Itoth  the  normal  development  and  the  di.^ea.'v^  of 
the  luupD  may  be  influeiuTii  by  these  relative  sizes  of  the  vessc-ls.  That 
the  tiite  and  Ktreii^h  of  the  right  lieiirt  t^hoiild  have  a  favorable  influence 
00  the  course  uf  a  pneumonia  U  an  infcreucc  dcserviug  of  en-dit. 

The  rcver&e  of  the  normal  ovcrsizx"  of  blood-vcsscis  in  the  infant  and 
child  is  fouti<l  ill  abnormal  i^mnlhiess^  particularly  uf  the  arteries.  The 
wcffst,  and  mostly  incurable,  forms  of  chloroHia  are  the  results  of  this 
tnonudy.  They  huvc  been  studie«:I  by  Trou«>can,  Virehow,  SOe,  and  othei-s, 
IB  ooimortion  with  u  Mnudl,  or  nonnal,  c>r  fatty  hearty  and  in  their  compli- 
cition»  whh  o<xw*ional  heninrrhajrie  iHathesis.  All  fonns  of  persiBtont 
uuemia  may  depend  on  this  insutlicient  development  of  the  arteries :  the 
cfKcimens  taken  from  a  woman  of  thirty-two  yearft,  who  died  with  all  the 
cfm|itoro.i  of  "pflHcntial"  ana'mia,  are  in  my  poewession. 

To  the  consideration  of  the  organs  of  eireulatiou  I  have  ^ven  ho  much 
because  of  their  pre-eminent  influenre  in  etioInJ^^•.  The  elinnges 
periods  of  iifir  and  atlvnncin;;  aj,'e  are  mainly  {xx-a-sionwl  by  the  alterations 
iu  the  stniiiurc  of  tlic  walla  of  tlie  bloud-vetdehi.  Their  original  thinnett 
■od  frairility  wfn.'^ion  liemorrhajres  in  the  newly-horn,  as  does  their  anoma- 
lous condition  in  nenility.  Nor  is  tliere  any  organ  which  is  not  constantly 
under  the  runtrol  of  the  blood-eurrent.  This  chapter  would,  liowe\'er, 
IfTow  to  undue  lun<;th,  ancl  encrooeh  too  much  upon  the  loRitimatc  province 
of  the  ?|irrittl  CHifliys  devoteil  to  the  consideration  of  the  subjects  to  which  T 
could  only  allude,  were  I  to  continue  to  enlurj^e  U|)on  them.  A  few  more 
rallaric^  therefore,  may  suffice. 

There  are  anomalies  ami  dipMises  which  are  met  with  In  the  infant  and 
child  tmly.  Am*»n^  this  elaas  we  meet  congenital  discasi'S  and  malfunua- 
tioo»,  the  aiTcctions  of  the  nmbiliral  oord,  of  the  ductus  arteriosus,  and  of 
im  v:ipnalis  nf  the  fi|K"nnalic  eoni,  ati-lei-ljisis  and  cvani^siR,  the  dif*- 
of  (he  thymus,  the  anomalies  of  the  intestinal  tract,  ctingenilaJ  wjusti- 
patioo,  as  I  havo  callpd  it,  resulting  from  the  exaggeration  of  the  normal 
Impth  of  the  Inu}^  sigmoid  flcxiiiv,  nn<l,  finally,  rhaehitis. 

Other  dii*i3iiW5*  are  mi:i6ily  fouud  in  childreUf  or  witli  a.  characteristic 
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rraptoraatologj'  and  course.  Both  acuto  ami  chronic  hydroocplmhjs,  aciilo 
sniptive  diseases,  whixiptng-cough,  and  diphtheria  are  mostly  iouud  at  aa 
var]y  aj^v.  Diphtboria  is  yory  liable  to  abriiinio  ilifl't'nuit  diarart^^re  in  dif- 
lerc-nt  ages;  even  the  simple  inflamuiuliona  of  thu  tonsils  van-  iu  etrverity 
anfl  nature  according  to  the  amount  of  ti«iiie  dostroyc-d  or  new  hypcrplnstio 
<;ouiiectlve  ti>ia'ue  formed  id  the  coun^e  of  n'|H-ated  attacks.  Alnitirit  all  the 
diw'ascs  iif  the  intestinal  tract  in  childreu  have  their  pcculiarili«<,  and  re- 
qtiire  the  special  study  of  foods  and  liyj^icne.  The  majority  of  rnses  of 
intiLSitiiMieption  take  plact;  in  infants,  iu  lucalitieH  und  with  Hymptiinm  nf 
tlieir  own. 

There  are  discaws  which  affct*  Iioth  the  young  and  the  old :  in  thcra 
tlie  size  or  nature  of  the  or^aii,  or  tiie  diffennHv  in  the  ihvjrec  of  irrita- 
bility, affect  the  symptomatologj-  of  the  case  coni-iderubly.  In  tiic  narrow 
larynx  of  the  child,  diphtheria  gives  rise  to  the  complex  symptoms  of 
psendo-membranous  crttnp,  Tnich«jtomy  and  intubation  are  sulyortd  emi- 
nently Ix-Uiugin^  to  {Hxliatric}).  In  tJie  vulnenihle  infant  only,  intct^linal 
worms  will  give  rise  to  convulsions ;  and  the  large  majority  of  cases  of 
polioinyelitirt  and  poli(jenceplialiti8  alt«o  are  reser\'wl  for  infant^' ;  indeed,  so 
great  is  the  ditlt'rcuce  between  the  ages,  that  the  infant  is  the  projirictor  of 
the  mcdi'j-caDcIlata,  while  the  adult  glories  in  the  taenia  solium  as  a  tenant. 
Ix-t  rne  :idd  tiiat  there  ara  differences  of  many  degrees  in  many  other  <li»- 
cascT*,  rnxxirdingly  as  they  (x,T-ur  iu  lliu  young  or  in  the  uld.  Tlie  pneu> 
mouia,  tuberculosis,  typhoid  fever,  rheumatism,  epilepsy,  and  diabetes  of 
the  young  differ  ctmttiderahly  frtmi  the  same  affections  of  the  adult,  in  their 
clinical  ami,  Mmictimt^s,  anatomical  as|H^-ts. 

Therapeutics  of  infancy  and  childhood  are  by  no  means  so  similar  tol 
those  of  the  adult  that  the  rules  of  the  latter  can  simply  be  adaptM  to 
the  former  by  retlucing  diiscs.      The  differences  an;  many-      Among  the 
autifcbrilw  cold  is  tolerated  less,  qninia  more,  in  jiroportion,  than  in  the 
arlult.     So  are  antipyrin  and  antifebriii,  alst^i  phenaceiin.     Heart-stimulants 
arc  also  bonie  in  relatively  large  diKH-'s:  thus,  digitalis',  strophanthus,  and 
yjMirtcinc.     Caffeine  is  less  advisable  exwpt  where  there  is  ]KK!.itivcly  no  ^i 
cerebral  complication  of  a  congestive  or   inflammatory  nature.     Of  the^H 
narc<itic-u,  opium   munt  1m?  watched ;    its  diif^es  nnist   Ih»  xelatively   small,  ^i 
Belladonna  is  U)rne  in  rather  large  doses,  and  hyoscyamus  can  be  given  in 
mu<^  larger  doses  proportionately  in  spasmoilic  cimditions  of  the  blaihler 
than  in  advanci-d  age.     Some  of  the  |K)Wt'rfuI  medicines  are  rcquirtxl  in 
smaller,  some  in  lai^r  dost-s.     Chlorate  of  jwtassium  demands  great  tare ; 
carbolic  acid  iHvomc^  poisonous  in  small  d(»sM  given  to  the  ver\*  young, 
even  externally ;  preparations  of  ar^'uic  are  borne  in  rather  larger  duscs 
for  many  weeks  and  months;  corrosive  sublimate — mercurials  generally — 
in  mther  lai^e  dtises,  iKxanst;  uf  tlie  extraortliiian'  inununity  in  n-gard  to 
stomatitis  and  to  the  gastric  and  iutcfstinal  irritation  so  ohco  observed  ia 
the  adult. 

Kuw,  what  has  been  dune  to  fiieilitate  the  aocj^uislUoQ  of  knowledge  on 
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ill  these  points  hy  thn  stiHlput  aud  practitioner  of  raodicine?  Very  littlo 
inJved.  There  ut-ver  was  any  systomalic  instruction  in  the  diseases  of 
fbiVlmi,  hy  a  leaoher  appiiintcd  for  that  l»mndi  of  medicine  exclusively, 
ontil  (in  Ifi'JO)  I  ratahlislutl  a  weekly  ehildivn'H  eUnir  iu  tlie  Xew  York 
Mnlita]  ColU-ge,  at  that  tinjo  in  East  Thirteenth  Street.  That  was  Ihe 
ftrsi  ("f  its  kind  in  the  United  Stater).  When  the  college  ceased  to  exist  (in 
IHGTi)  I  tf«>taldirtheil  a  children's  elinic  in  the  UxiiverHity  Medie:il  ('ollt^, 
ud  in  1B70  iu  the  Collc^  of  Phyisietans  and  .SurgcjiiH.  In  butli  Uieee 
iwtitutitin^,  n^  al**  in  the  Belleviie  Hospital  Medical  CoUt^,  sucli  clinics 
have  extsti^t  nhux;  and  a  nunilH>r  of  the  medical  sL-hooU  of  the  ixiuniry 
hMVf^  imitatnl  the  example. 

In  them,  a  sintjie  hour  weekly,  durin*  the  rewnlareourges  of  the  winter, 
«  i^veii  til  the  8tudr-uL  of  nxHiicine  fur  the  ^peeial  ntudy  of  tlie  diiHSktcs  of 
diiklren,  who  will,  in  his  future  practice,  form  the  majority  of  his  patients. 
In  tlw  nmrHT  of  two  t«>-calltd  yt"an*,  which  the  IcjjriHlatures  of  our  States 
proQoutkv  jMiflieient  for  the  nttainmeut  of  all  medical  knowledp?  retpiircd 
for  ihr  welfare  of  the  eouutiy,  the  student  is  pr*'K«(«l  verj'  hard  for  time. 
Tbere  are  a  nnmljiT  of  branchi-s  whicji  he  is  taught  to  deem  worth  his 
wtile  atid  attention,  by  beiui;  told  that  he  will  beiexaniinwl  in  them  Iwfore 
CftiUinin^  his  iliplomn;  hut  the  diseases  of  children  are  not  aniou<^  these. 
To  my  knowU-dire,  there  is  no  school  iu  tlie  country  M-hich  lays  the  least 
branch  of  inslnirtion ;  for  I  ho|K'  there  is  nolxxly  nowadays, 
the  tt'achei's  of  nu'<il<*ine,  who  l>elieves  tliat  a  tew  didactic 
Itrtunv  of  tlie  profiwsor  of  "  theory  ainl  pratrtioe"  arc  a  suffident  prepam- 
for  the  prt^sen'tttion  of  the  children  of  the  people.  No  exaiuiuatiou 
n<^  r(><)riin<il  by  th(»se  to  whom  the  student  KK)ks  for  direction  and 
aili^iit-unu>ut,  he  ut^leets  the  stutly,  to  Hud  out  too  late  the  mistake  he  Iiaa 
ittdv  in  fill  doing. 

It  is  no  utnsidation  that  in  Great  Britain  the  same  complaints  are  made. 
But  a  few  moiitliH  uy^j  the  chairman  of  the  Section  of  Diseasi's  of  Children, 
Dr.  ('bcflille,  sjKikc  in  feeling;  terms  of  the  neglect  in  the  schools  and  clin- 
tti'ititiitions  of  Great  Britain  of  this  most  important  part  of  practical 
ifii«\  lK*fiire  the  Hritisii  Medical  .-\«WK-iatiiin.  The  continent  of  Europe 
hsu  made  more  rapid  prf^rc^i.  Most  of  both  the  large  and  the  small  uui- 
wasitUs  ksve  their  chair  of  the  r)i«?o.'*es  of  CluldiY-u,  not  a  *'  clinical'*  one, 
vliidi  mains  the  authority  given  an  tfUt!m&ia.Htic  worker  to  teut-li  h.s  much 
»»r  ta  little  as  he  con  in  an  hour  weekly,  without  recognition,  thanks,  or 
mnud,  of  a  dii<-trine  not  officially  reeopnlzc<l ;  they  have  hftspitnls  in  wliich 
totcwh  pnu-tically  everj'  day  what  has  Ix-eu  tauj;ht  in  didactic  lectures  and 
Immed  from  iKWjks,  and  their  students  know  beforclmud  that  they  will  have 
lo  pnve,  beit>re  Winj;  permitted  to  praetise,  their  a<t|iinintance  with  what 
tbey  are  emnprllrd  to  learn  of  the  diseasc^s  of  children.  ThuM  it  is  In  France 
iod  Italy,  iu  Oennany,  Austria,  nud  Sweden ;  thus  it  is  now  iu  Itussia,  but 
nut  wi  in  England  and  in  our  country. 

WlaC  cwi  be  duue  to  improve  this  state  of  things? 


10  INTRODUCTORY. 

Every  future  improvement  in  general  medical  education  will  favor  i 
study  of  pediatrics.  There  will  be  a  time  in  the  near  future  when  1 
student  in  medicine  will  be  aware  that  he  will  have  to  pass  an  examinati 
in  the  subjects  connectod  with  the  physiology  and  pathology  of  the  youi 
There  will  be  another  time  when  the  medical  courses  will  be  both  long  a 
numerous  enough  to  permit  of  clinical  instruction  in  the  diseases  of  childi 
being  given  three  or  six  times  a  week,  and  another  in  which  there  will 
bedside  teaching.  For  that  purpose  it  is  that  either  special  hospitals 
large  wards  in  general  hospitals  are  an  absolute  necessity.  It  is  in  thi 
only  that  the  student,  and  the  professional  man  also,  may  learn  under  sup> 
vision,  and  without  the  danger  of  each  having  to  fill  with  victims  a  buryir 
ground  of  his  own,  both  how  to  diagnosticate  a  disease  in  a  child  and  hi 
to  nurse  and  treat  a  sick  one.  In  hospitals  alone  can  good  observations 
made  in  reference  to  the  course  of  diseases,  and  the  effects  of  remedies  a 
methods  of  treatment. 

Moreover,  special  societies  must  be  founded  for  the  purpose  of  studyi 
questions  connected  with  pediatrics,  or  special  sections  formed  in  larger  a 
established  associations.  The  new  Children's  Section  in  the  New  Yo 
Academy  of  Medicine,  tjjat  of  the  American  Medical  Association,  and  t 
successful  organization  of  the  American  Pediatric  Society  prove  the  inte 
sity  of  the  interest  the  American  profession  has  commenced  to  take  in  t 
subjects  l^itimately  belonging  to  that  part  of  medical  science  and  practio 

Finally,  all  of  the  latter,  as  well  those  to  which  I  could  but  incoi 
pletely  allude,  as  all  others  suggesting  themselves  to  the  careful  observ 
and  thorough  student,  must  be  the  themes  of  persistent  individual  stud 
Besides,  as  there  must  be  time  to  learn  other  men's  ob8er\'ations,  so  tir 
must  be  found  to  contribute  what  is  new  and  valuable  in  every  profession 
man's  life.  The  basis  on  which  to  proceed  is  to  be  furnished  by  this  Cycl 
jwedia,  the  introductory  remarks  to  which  I  am  kindly  permitted  to  offi 
This  book  bids  fair  to  contain  all  that  is  known  at  present  on  the  anatom 
physiolc^y,  pathology,  and  therapeutics  of  infancy  and  childhood.  May  tl 
American  profession  see  to  it  that  this  same  book,  while  being  a  digest  boi 
of  the  labors  of  the  past  and  the  attainments  of  the  present,  shall  becon 
the  solid  foundation  of  successful  scientific  work  in  the  near  and  distai 
future. 


PART    I. 

GENERAL   SUBJECTS. 


ON  THE  ANATOMY  OF  CHILDREN. 

By  GEORGE  McCLELLAN,  M.D. 


Of  the  differences  between  the  anatomy  of  children  and  tliat  of  adults 
it  may  be  said,  in  a  general  way,  that  the  bones  are  more  elastic  and  less 
firm ;  the  muscles  softer,  and  loss  capable  of  great  effort ;  the  arteries,  veins, 
lymphatic  vessels,  and  nerves  laf^r  in  proportion  to  the  parts  which  they 
furnish,  drain,  or  supply  than  they  aftcnvards  appear,  and  the  thoracic  and 
abdominal  oi^ns  developed  to  a  greater  degree  of  perfection  in  comparison 
to  the  brain  and  the  oi^ns  of  generation. 

In  apprtwiching  this  subject,  however,  it  should  be  borne  in  mind  that 
the  modifications  whicli  otrur  l>efore  and  after  birth,  at  the  separate  periods 
of  growth  towards  jmberty,  are  so  t-ubtle  that  it  is  difficult  to  assert  more 
than  a  limited  numlKT  of  general  triitlis,  and  impossible  to  draw  any  reliable 
deduction,  except  by  the  sjMX-ial  study  of  eacli  porimh 

In  addition,  therefore,  to  describing  the  important  anatomical  variations 
which  may  from  time  to  time  be  notctl  in  eacli  part  of  tlie  body  separately 
considered,  in  the  long  gamut  of  changes  which  slowly  progress  through 
infancy  to  manhotxl,  tlie  subject  will  Ik?  considered  regtowdly,  as  it  is  believed 
that  the  comixirative  study  of  tlie  relations  which  these  parts  bear  to  one 
another  at  different  ^es  will  give  the  most  practical  and  useful  knowledge 
to  the  reader. 

THE   HEAD. 

The  skin  of  the  scalp  in  children  is  thicker  than  it  is  in  any  other  part 
of  the  Ixidy ;  it  is  closely  adherent  to  the  ajxmeurosis  of  the  subjacent 
muscle  (the  occipito- frontal  is),  and  whenever  that  muscle  moves,  it  moves 
with  it.     This  mobility  of  the  scalp  is  even  more  noticeable  in  infancy'. 

The  pericranium  is  very  slightly  attached  to  the  skull-bones,  but  at  the 
Hutures  it  is  intimately  blended  with  the  membrane  between  the  soft  and 
growing  bones  of  the  young  child's  head ;  it  is  somewhat  lax,  and  admits 

n 


12 


ON  THE  ANATOMY  OF  CUILDItES. 


FlO.  1. 


^^< 


of  liinitixl  cxtravasatiuus  of  bltxxl  bi'iiratli  it,  which  an?  ugttally  congenital, 

and  arv  due  to  pressure  ou  the  head  ut  birth,  wheu  the  bunes  are  verv  vascu- 

]ar as  \\iA\  na sort.    Tn  the  teniporal  rt^iuii  tlie  pericniniiini  is  more  adherent 

to  tlie  bone  than  anywliere  else.     K!iihn'(ilu<r>'  shews  that  tiie  vault  of  Uie 

skull  is  fbrnie<l  in  niemhrauc,  and  the  base  in  eaitila}i:e ;  and  |iathology 

often  makes  the  distinrtion  more  manifest.    The  Iwmes  of  the  vertex  appear 

bt'foiv  those  of  the  ba^-,  but  at  birth  ussifieation  is  more  atlvan<vd  in  the 

base.    The  ueeipitul  and  sphenuid  Ik>ucs  are  unitetl  at  their  Itasilar  |H)rtiou8 

niiniit  the  twentii'tli  w-.ir.     Tlie  sutures  usuaHy  Inx^jme  obliterated  some 

time  after  the  eimiplite  forutation  uf  tin-  sku|],  Uul  the  time  nf  tlieir  di^ 

apjiearam-c  Is  extremely  variable.     The  fontanelkis  or  the  iuterniembnuious 

g|)ntx'R  at  the  angles  of  the  parietal  Imnes,  normally  disapiwnr  before  the  age 

oi'  i'uur  years.     The  anterior  foutauelle,  at  the  junttiou  of  (he  copoiial  and 

sagittal  sutiiree^  is  the  largest, 

and  is  usually  eUised  at  the  end 

i  /  of  the  second  year.    Sometimes 

it  persists  throughout  life  ;  but 

these  eases  art*   genemlly  due 

to  hydn^ecphalus  (see  Fig.  1). 

The    yiehling    nature   of   the 

young  eliild  s  skull  is  such  that 

it  may  lie  indenttwl  by  a  blow, 

-1    or  compressed  by  a  banilage,  or 

its  !?ha|ie  may  even  be  altered 

by  the  weight  of  the  rxintnini^l 

hmm  if  the  inl'aiit  is  IiaLiitually 

allowed  to  lie  ou  one  side.    Sii- 

HT»iiotwii.u.i.  SKfu.  ur  AX  isi-A!(T.  •howinft  the     pemnmcran-  bones  fossa  Wor- 
tm  I.  umI  fuuunoIlM  In  exoKgerailoD, :: :  Wunului         .        .  *    .  .         .  , 

miana),   viirk'ing    m    size   ana 

numlxT,  are  frwpieutly   found 

in  the  course  of  the  sutures.     Congenital  fissures  occnsinnnlly  «^»eeur  from 

the  arrest  of  the  ossifying  process,  and  are  liable  to  be  mistaken  for  fnie- 

tures.     Tlie  frootil  sutiii"e  iMftween  the  two  ftetal  |H)rti(tus  of  tlie  frontal 

bone  usually  becomes  obliterate<1  shortly  after  birth,  but  may  remain  (see 

Fig.  2).     All  the  hollows  or  sinuses  are  nidimrntary  at  birth,  and  ivmain 

of  small  si/A*  up  t4>  aliout  the  ninth  VKir,  .lOer  wliicli  they  gradtiailv  inerease 

until  puberty,  when  tliey  undergo  great  enlargement,. — notably  the  frontal, 

which  is  indicatwl  in  the  adult  skull  by  tlie  [truminenco  of  the  PMfK'rcili(ir\' 

ridges.     The  thickert  parts  of  tlie  skuU-eap  are  in  those  |>ortiond  which 

originally  were  develojKtl  in  cartihige. 

THE  BRAIX   AND  ITS  MEMnitAXES. 

The  dura  mater  in  the  young  is  adherent,  and  does  not  allow  i'xtmva- 
sntions  to  collect  between  it  and  the  bone.  There  is  a  grpater  amount  of 
fluid  in  the  subdural  space  in  childhood  than  is  usually  found  later  in  life, 
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9bA  iIm  subanu-hnoidMiii  sjiacf  is  ahvavs  wi41  (ilkxl.  TIic  fonuncn  of 
Maj^viMlic,  which  is  an  opeuiiig^  in  the  piu  tuatcr  ut  the  iufcriur  buundaiy 
of  the  funrth  ventriclr,  may  Ijct^onic  inippn-'iniis  ami  give  rise  to  hydro- 
fl^ihaliu  by  an  exci«8ivc  atvtitutilatiun  of  fluid  withiii  Uie  ventricltiH 
(Uiltou). 

Iiuring  intra-ntcrine  life  tlie  development  of  the  brain  is  very  active, 
at  birth  Oil*  mi^d  \s  rt'latively  of  lar^  sixo,  presenting  an  approxinm- 
'tioD  io  fttnn  aiKl  relations  to  the  adult  brain  (see  Fi^.  S),  Up  to  the 
wenth  year  the  hrain  grown  rapidly,  ainl  inrrrasc}*  f*Iinvly  in  weight  afkr 
tlnl  |irri(Hl  thniughmit  Life.  The  primary  fisdtiri'S  of  the  cerebral  heoii- 
agherc^ — viz.,  the  .Sylvian,  htpfXA-ain|>a),  parieto-oocipUal.  and  ealoarine — 
appear  during  the  thini  month  of  tii'tal  life.  The  f^H^ondaty  fitwun'S,  the 
matt  im]Nirtuut  being  the  fissure  of  Uolando,  appuir  bctn'cen  the  fifth  and 
sixth  tuoDll)^  The  fiirthor  development  of  ihe  tissurcs,  and  consequently 
tbe  convolutions,  ownipy  the  last  two  mouths  of  fr.etal  life,  and  the  first  five 
or  nx  weeks  after  hirth,  at  which  time  the  cerebral  surlaec  can  \k  clearly 
napiMxl  out.  Afu4-li  attention  ha-s  bfx-n  given  to  the  relation  which  the 
cerebral  fi!i«nn«  ami  cunvolutioiis  in  the  mlidt  boar  to  the  skull  and  scalp, 
«a  ncniunt  of  it^t  pmrtii^l  iniportaniv  in  surgen*.  Thei>o  inve^tigatioiis 
haw  recpntly  l>een  attendctl  with  Remarkably  accurate  results;  but  very  few 
lia%'C  fitudittt  the  relations 

lirtweoD  the  fitwins  aiul  Txa.  H. 

ike  fikull-4iitnres  in  rhil- 
dmi.  Tlie  niai  ii  [Mru- 
liariticA  founil  in  the  latter 
are  d<fUbtle<iA  due  to  the 
nmlcm[MiruniH»UH  devel- 
n<-nl  and  growth  of  the 
iiumling  [KirtA.  Sy- 
mingCnDf  whose  recent 
work  in  this  department 
of  U*pogmphiral  anatomy 
Mnmat  thnntngh  and  n'li- 
dunrs  that  the  mo^t 
;difrrpemHMrt  the 
k^iier  pofutiuD  in  eliil- 
of  Ibe  fissure  of  Syl- 
jn  its  n>Ialfon  to  the 
ffiiien<>>|iarietal  and  u\\ia- 
BbiiK  wtures  (sec  Fig.  -J), 
Hrt  found  it,  in  nnmemus 
fiusna  ««liunfi  of  children 

of  ditlcTrnt  ng<^  under  »even,  always  above  the  squamous  suture  and  covered 
bone.    The  author  has  verified  this  by  dissections  of  children 
of  agf*,  as  in  Fig.  3.     Xho  see  Fig.  5,  a  diagram  from 
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ClAflltJtll  or  hKI-fcTIOSS  OF  FLv>I  llCtil- >lYI.VIt1!l<R)tOS4)r4|tora 

ScTTSK  i^<ii  i»  A  Yoi->-o  LHiii'H  UCAD.— FWiinuf  Koluiilu,  R; 
mmttnl  *ulnrr,  C;  fhnuial  bnnv.  T;  pittivln]  Imiic.  P;  tvmpiinU 
bone.T:  ooclplio-parleul  Omn.O?;  cutvbrum,  X;  cerebellum, 
V:  nieilulla,  Z. 


14 


OK  THE  AKATOMY  OF  CHILDREN. 


dissertiona,  as  migffCstwJ  by  SiTnin^on.  Fmm  i-an'fiil  study  of  his  obsep- 
vutioiis  it  itt  probable  tfiuL  tlit_>  udult  ichitiuiis,  wiicrc  the  sqiianioua  ttuturc 
is  said  to  corrfspoiid  witli  the  horb^intut  brtiiioh  of  the  Sylvian  fissure,  art 
attaiiiMl  by  the  changes  which  occur  in  the*  pnrt\th  t>f  the  rtkiill,  which  tend 
to  ruibc  the  Hi[i]aiiionH  suliirc,  uiitl  as  the  base  of  ttio  skull  iucrciiiteK  in  its 
brt-adth  it  is  mure  likely  to  modify  the  form  of  the  bniiu  restiug  upon  it, 
tMxrasioniug  a  de»*rcnt  of  the  Sylvian  fissure. 

The  [KMition  of  the  fis.iure  c»f  Uohindo  in  an  infant  f-ix  moiillm  ohl  hnfi 
been  found  to  eurn.'spond  with  that  of  llie  aduU  (as  in  Fig.  li).  ilus<>hk€ 
has  shown  tliat  tlie  eorebolliim  is  mueh  Miuiller  at  birth  as  eomparod  with 
the  eerchnim,  and  that  the  latter  overlaps  the  former  as  it  does  iu  Uu 
adult. 

The  convolutions  of  the  bmin  in  the  child  have  a  less  complex  arranpe^ 
meni  than  in  the  adult,  and  the  sulci  l)el\vecn  thcin  are  less  deep.  The 
nuudMT  and  cjctent  nC  the  convohititHia  appcair  to  bi-ar  cltwt!  relation  to  Ute 
intellectual  power  of  the  iudividiml  at  all  aj|;es. 

THE  KYE  AND  OUniT. 

The  first  stage  of  the  dovclnpmcnt  of  the  eyes  in  the  fa?tws  befrins  at  a 
verk*  early  period,  about  the  first  week,  and  proi-peda  steadily  towards  per- 
feelion  at  the  time  of  birth.  There  is  a  vascular  tunic  sumninding  the  lens, 
the  front  of  which  closes  in  the  pupil,  and  is  adh>4t  the  pupillaiy  membmne. 
This  beconu's  alwirbed  and  atrophieil  in  the  human  subject  b<'f((re  birth. 
There  is  very  litth-  coiii[Kinitivr  variation  iu  the  structure  <if  the  child's 
eye  and  its  relations  to  the  musek-s  and  ncnes  in  tlie  orbit  (f^ee  Fig.  (?)» 
In  fact,  the  eye,  considered  as  the  or(:ran  of  vision,  is  prfdmbly  as  [lerfect 
in  the  youn^  child  as  it  ever  is,  indy  the  power  of  |Knviviug  rcipiires 
further  development  of  the  brain-centre  which  presides  over  inu>tligcnt 
obserx-ation. 

The  orbital  plate  of  the  frontal  bone  is  often  iuoitniplete  at  ]>uberty,  and 
may  be  deficient  in  bony  matter  tlirouirhnut  life.  Fatiil  injuries  have  l>ccn 
frtiiuently  ri'jMirteil  in  eoi)trc<|nemv  nf  cliildron  fulling  upon  sliarii  objeela 
which  have  penetrale<l  the  orbital  plate  at  this  weak  itoinl  and  entered  tlia 
bniiii.  The  nipsule  of  Tenon  in  the  yi'ung-  is  markedly  attached  to  the 
recti  mu.««.-lcs,  and  connects  (hem  with  llie  ghihe  of  the  eyelmll  and  the 
mai^ns  of  the  orbit. 

In  oiterating  fnr  strabismus  the  cnpsule  rtipiires  to  W  divided  after 
tlic  conjunctiva  has  been  cut  tlirouj^h,  else  the  sei-tion  of  the  muscle  cannot 
Ix*  properly  made.  A  quantity  of  fiit  iH-cujiies  (he  orWt  behind  Tenon's 
ea{)sule,  and  will   aetximmudate   forei(|;n   bodies  of  cousiderable  size  (soe 

>\'-  7). 

In  children  the  sclerotic  onat  is  somewhat  trans|iareut,  and  appears 
bluisli,  owing  to  llie  deejier  hue  of  the  subjacent  choroid  coat  The  con- 
vexity of  the  cornea  appears  to  var}"  with  age. 
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THE   BAR. 

The  development  of  the  car  ia  its  several  parts  is  ver>'  iinoijnal,  the 
Itmctun!  uC  liie  intem:i]  «ir  ami  the  tyniiwnin  nivitv*  and  auditon,'  ossicles 
bang  fully  formed  ut  liirtli,  while  the  e-xternal  auditory  meatus,  Kiistaehian 
tobe,  and  mastoid  jwrrion  of  the  temporal  Ixme  uudergo  nmny  mixlific^tions 
brfow  their  completiim  at  pulwrty.  T!i«  meatus  in  the  new-liom  ehild  eon- 
MUof  on  e-xteniol  [lort,  which  i:^  eartih^rin<m:4,  aiid  an  uitcrnnl  part,  whteh 
u  UBseo-fibnnis,  instead  of  (Nimplotely  oi^jsetjiis  as  in  the  adult.  In  the  eliild , 
thp  ofdcous  portion  is  relatively  shorter  ihau  It  sul»wqiient!y  lietiomeH.  The 
eatin  mcmtus  \»  as  loii^  pniportintiut^-ly  iti  the  ehild  as  in  tlie  adult  (see 
Fig.  4).  Al  birth  the  meatus  passc-s  inward  and  inelincs  downwanl.  The 
npprr  walls  of  the  meatus  are  uomparatively  thin,  and  are  apt  to  give  way 
ill  ale<n-Tt»  rir  lKtne-dl?i<i)se  and  nciaision  nieniiiptis.  Tlie  pnin  felt  by  ehil- 
djvn  in  eutiug  when  suRenng  with  iuflammatiuu  of  the  mt^tus  is  owiug  to 
iht  (t^ribntion  of  the  anrienlo-temporal  nerve. 

At  birth  th<'  nicmi)nuwi  tyin]Rini  is  nearly  horizontal,  but  iHsromes  more 
ubli^iur  as  age  lut-n-a.si.'s. 

Tlie  Dot^h  of  Ilivinus  is  the  deficieney  in  the  upper  part  of  the  bony 
tittfi  in  ffhirh  the  mend>rane  ia  alfaelicni,  and  niptui^e  may  o^'cur  at  this 
puint  fruin  eivnensc^ion.  Kupi>unttive  diM.'use  uf  the  middle  car  may  damage 
liir  (4ionlu  tyni|iiini  ner\'c. 

Tliere  is  n  petro-ajuanums  suture  in  the  roof  of  thet^'mjtanum  in  infancy 
by  whi<'h  itiflamnmtttn'  action  may  lie  transmitted  from  the  lining  mend)raiie 
to  the  duru  matrr  (Symington). 

Ihiring  childbtKxl  iJie  niiuftoid  processes  are  hardly  notieenble,  and  the 
cells  allhoujHi  cxlstiag,  arc  not  devch>pe<l  until  after  puberty.   The 
aatnun  is  a  hirge  cavity 
in  the  mastoid  jjart  of  the  in-tiXH  ^"'-  ^ 

■aatoid  txmc,  having,  like  the 
mnpftnio  cavity,  a  thin  roof 
fKpojsticg  it  frtjm  the  eraniol 
cBTTtT.  Fmm  infancy  to  pu- 
Uefty  there  ts  a  continuous  fur- 
■tttioD  of  tKW  txnie  from  the 
IKrvMfum  on  the  snrfmr,  ren- 
dirinf^  tlie  outer  walls  of  tlie 
antrum   tbieker  with  age.     It 

eaawm  of  eimeellnuB  tiwiie,  and      g^^^  „  t^k-rai.  Br.N»;  to  ^mw  thk  Maiooid 
Oin  lir  rcwlilv  iM-m-tratiil  bv  a     "^i-"  O**^*  *^^  AwniuB  (MA)  ik  rut  child  akkt 

,      ..       .  '       •  1       I-  ',  "r*^"  VkaIU  or  AuK,—il,  Mi:«tuiuidlti>rlu»,Uli)open&l 

knife    lo    mastoid    dtscaoe  (see     luM-nu*. 
F^.  8).     At  pnbert\'  this  enn- 

cdlitUM  tu««»e  l»eeomes  hollnwini  by  al»4orption  into  air-cells  which  com- 
mnicBt^  witii  tlie  antniok  an<l  one  anotJier.  They  vary  in  size  in  dilTer- 
bodiee  Olid  oD  the  t>vo  sides  of  the  same  bead.     The  proximity  of  the 
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lateral  sinus  romlers  it  liiildc  to  Imxn.iiiic  iuvulvtxl  by  cxtpnmon  nf  inflam- 
iimtion  in  suppurative  disease  of  tiic?  niastoitl  wlls,  and  especially  so  iu  tlic 
adult,  owing  t«  tht;  thin  htmy  scptJi  wliit-li  w'lmrate  the  rcllis  from  the  sinus. 

'Hie  Kustachian  tufw  is  at  first  hori»»ntal,  hut  Uxronies  |;pTnhmlly  di- 
rected downwanl.  The  UTiipanic  orifire  to  tlie  tube  is  a,s  lar^re  iu  the  child 
as  in  later  life,  but  the  opening  fn»ru  il  into  tiie  phar\"ox  U  smaUer.  There 
la  scarcely  any  iMsecius  tissue  Iu  the  ooiujMJsttiou  uf  the  Eustuehiau  tube  at 
birth,  and  even  in  old  age  it  is  still  principally  eartilajjiuous  (see  Fig.  9). 

Arnold's  nerve  supplies  the  back  of  the  eonc')i:i  ni':ir  the  nia.'^toid  pr«)ce8S, 
and  its  connection  with  the  pneunu:)gtistrie  has  Ix'en  shown  by  the  i>rodnc- 
tUin  of  eoiighinp  nnd  vomiting  in  ri>nBc<|uence  of  irritation  by  foreign  bodies 
having  been  iutrtxiuctd  by  ebildreu  into  tlie  airs  in  play. 


THE  NOSB. 

The  first  depression  which  indimtes  the  nose  in  the  early  embno  oeeura 
about  the  founh  wet^k.  Its  formation  ctmlinncs  with  the  growth  of  the 
face,  and  it  is  of  relatively  snuill  size  in  the  young  ciiild.  Tiie  oentre  of  the 
na«i!  fossa;  is  the  widest  ]>art,  and  foreigu  bulie-S  are  oileu  rctuiiit'd  tlicre  for 
long  periods  of  time.  At  all  ages  the  fosste  arc  veri*  naiTow  above  the  lower 
bonier  of  the  middle  turl)iuated  Iwmics.  The  septum  of  the  nose  is  nsuallj 
straight  up  t[»  tlie  soveoth  year  ;  ailer  that  it  veiy  exiiumonly  inclines  to  one 
side.  The  iufundibuluin  counecU  the  antrum  of  Highmore  with  the  frontal 
wnus  (see  Fig.  6).  When  there  is  a  dirwt.  jiassage  into  the  nii<ldle  rie;itu8 
it  is  not  so  comuinn  as  supptHcd.  The  suture  between  the  uaad  and  frontal 
bones  sometimes  gives  place  to  a  protrusion, — i.r.,  nioningoeele  or  encei>ha- 
Icx-ele, — which  nmy  Ix*  mistaken  for  nievoid  growlhs  such  as  frei]uently  otvur 
at  this  locality.  Severe  catarrh  of  the  nasal  mucous  membraiK'  iu  infancy 
may  ocoasiun  depi-ession  of  the  bridge  of  the  nose.  A  cnrvwi  mny  lie  ox- 
tendc<l  by  continuity  of  stni<ture  lo  the  Kiisliu'hian  tul>c,  laciinnml  sac, and 
conjunctiva,  and  even  the  frontal  sinus  and  antrum.  In  eliildreii  tiicre  is 
almost  always  a  communication  K'twwu  the  nasal  veins  and  the  superior 
longittidinal  sinus  through  the  foramen  cHrum.  This  is  usually  chiwxl 
about  puberty.  There  Is  a  venous  plexus  about  the  inferior  turbinated  bone, 
and  the  paroxysms  of  whooping-cough  often  bring  on  epistaxis  through 
interference  with  the  venous  circulation  of  the  nose.  The  anterior  jmrl  of 
the  DOK  is  supplied  by  tlie  uo^l  nerve,  which  is  a  branch  of  the  ophthalmic, 
and  hence  the  lacbiTmatiou  which  follows  the  iutrodueUon  of  irritants  into 
the  ncMtrils. 

THE  FACE. 

The  skin  of  the  face  is  everi'where  verj-  Ihin,  having  loose  cellular  tissue 
excepting  over  the  alo?  of  the  nose  and  the  chin,  where  it  is  closely  adherent 
to  the  parts  beneath. 

A  careful  study  of  the  face  in  young  children  will  prove  of  great  value 
to  the  physician  in  forming  a  diagnosis  iu  many  diseases  peculiar  to  tliem. 
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An  Infant  is  Mnabli>  to  wimmiini<-ato  iilta**  Ity  spHvli,  and  tlie  only  way  of 
ohlaining  infomuitiuu  \a  hv  luri'ltilly  nuticiiijr  ttio  i^'\pi\'^iuti  and  go^iiirvs. 
Tht'  pjirticiilar  Imtility  of  puin  id  ottcu  oswrtainod  by  this  means.  Con- 
tzvGliua  of  the  brows  ii>dicaU'S  pain  in  the  head  ;  Kliar|M>ning;  of  flie  ni:istrils, 
pain  in  the  chcnt ;  and  drawing  tif  ttit-*  upjicr  liji,  |>aiu  in  the  abtlomiiuil 

M.  Jadclot  long  ago  pointM  out  oortain  furrows  (ir  lini-R  wliieli  become 
nurktil  in  the  facv  of  a  rliild  sufTiTiiig  from  strions  disuLRrii.  Affording 
to  his  view,  the  (K-iihi-zyi^'imatic  line,  wliieb  iM-gins  at  the  inner  amier  of 
the  eye  and  poasta  outward  towards  the  cbeefc-bone  bentwli  the  lower  lid, 
aliowA  disnrdor  of  thp  cerebro-nrrvoiiA  syi>ti*m.  The  uiif^ii  liiie,  |»asHing 
from  thf>  ala  of  tlio  nose  n^uiHl  the  ix>nier  of  the  motitli,  pniiit:>  to  diiiortlcr 
uf  the  digestive  troct,  and  i^|Mriul]y  if  ossooiatod  with  marked  dimpling  of 
the  diwk.  The  kbial  line,  extending  from  the  angle  of  the  mouth  to  the 
iower  part  of  the  fare,  is  a  sign  of  disnLse»  of  the  respiratory  organs. 

TliPiv  h  miM-h  fat  in  the  snlKnitaneous  tiiwne,  (%|Hfiully  in  the  rherks,  in 
diildren.  0%'cr  the  buoeinatur  museles,  in  addition  to  tlie  ordin&iy  subvu- 
Iflver  of  fiit,  there  in  an  arrangement  of  fatty  lobides  siirnnnuled  by 
:le  on  either  Hide.  These  have  I)een  ralh?<i  "su<'king  rn4ni)n>i,"  Ijc- 
outse  the)'  ore  thought  to  be  instrumental  iu  distributing  the  atmospbcrio 
|Mcarare,  and  ]>revent  the  buoeinatur  muselrs  being  press^tl  inward  Ix'tween 
the  alveiilar  arehes  when  a  vacuum  is  rn*!U«l  in  the  month,  Thew  surking 
pmda  are  hest  developi'd  in  infants,  Imt  may  Ih>  found  at  all  |M!riiHls  of  life 
(see  Fig.  7).  They  are  even  preseut  when  the  citlier  Jul  in  this  region  is 
ahiuirlMil  during  the  wasting  diseflfti*^  of  ehildhoiKl.  T)»e  bnny  walls  of  the 
elie(*kj<  in  the  young  are  tliieker  than  in  the  aibilt,  Ijecaurte  the  niaxillar)' 
iiinuM^,  or  antra  of  Highmore,  are  hollowed  out,  ehiefly  by  abi^trptiun. 

TUe  fiwv  iH  frequently  the  3eat  of  nievi,  owing  t*)  the  great  vascularity  of 
Ua  liMimw.  Injeetionn  of  nn>vi  in  infancv  may  weasion  thrnmb<>««i»i,  M'hieh 
liAff  in  some  instances  proved  fatal,  owing  to  the  diix-et  eonnuuniialinn  be- 
twtvn  llie  facial  vein  and  the  internal  Jugular.  Mumps  may  give  rise  to 
cnrttral  hyjH'nemia  through  pressure  u|xin  the  internal  jugular  vein. 

The  lip*  uxv  very  vasetiLir,  and  are  ofti-n  the  Heat  of  va.scular  lumora, 
The  braiWicd  t»f  the  iNininary  arteries  nin  ch.isc  to  the  mue<>us  lining  of  the 
mtitith  beneulh  the  outer-lying  muwlefs,  and  can  be  readily  felt  pulsating  by 
prtsating  the  lip  fnmi  within.  There  are  many  i^ubinucoiis  glands  about  the 
lip»,  which  are  siip|>o8e<l  to  eauM*  enlarged  Up  by  beeumtng  hypertruphicd. 


THE  JAWS  AND  TRETH. 

Th^  $imall  sia'  of  tin*  f-wial  n«^»rtion  of  the  skull  at  birth  and  during 
early  i^faildhmid  Ih  ihie  U*  the  nulinu-ntary  condition  of  the  jnw;*  and  teeth 
(st*  Fig.  K»),  The  upper  and  lower  maxillary  Ixmes  eomiiuiKv  to  oi*sifv  at 
»T«y  wirly  perioil.  the  lower  <)ne  tiret.  They  arc  de^•elolleJ  very  slowly, 
tad  mulervfo  vnnniH  m<Hlifi<-iitiniLs,  depending  mainly  u\vm  the  eruption  of 
the  tttllij  until  ttieir  complete  form  i»  attuineil  at  pubetty.     Tlie  gums  are 
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con)p(isc(l  of  a  tlciiso  fibrous  tis-iiio,  t\>vtT«l  bv  a  vas^-iilar  mtiixitis  memi^^e 
of  verj'  rtlight  rionjuibility.  They  form  a  tougb  prottt'tiug  cxjvering  to  thu  de- 
veloping t«rtli  uuti!  the  nruj>tum  of  the  latter.  They  nre  dowly  connected  to 
the  periosleura  of  tin:  ulvcolur  pnK«sses  and  surn>uud  the  necks  of  the  leclh. 
TI»e  gums  in  new-born  children  do  not  meet,  and  until  the  further  devclo|j- 
nienl  of  thi?  alveolar  an-hoa  and  t<»'tli  there  ih  always  a  M!|>nmtion  between 
them.  There  arc  two  set*(  of  teeth,  liotli  of  whieh  ap{>ear  at  dillerent  periiHls 
during  childhood, — the  first,  cnJlcd  Ilie  tcmporaiy,  givinjt  way  to  the  weond, 
calliMl  tlie  [HTUiaiieiit.  Tiie  d('Vt!opnn'nt  of  the  tempomn' teeth  in  the  fo'tiis 
bt^ins  with  tlie  first  formation  of  the  jaws,  abont  tlie  Heveulli  week.  The 
teeth  are  ultimately  simply  mleiiicd  mueous  mcmhi-ane.  The  stages  fif  their 
development  have  l»een  mtire  earefully  stn<lie<l  tlian  [>erliiijis  any  other  por- 
tion of  liio  l>ody  in  tluH  iniiKirtaut  i)eri(Hl  of  iife.  Briefly  stated,  the  pnn-eaa 
niay  lie  KUiniiH')]  np  n--*  fullowt^: 

The  primitive  denial  gnHJve  is  mused  by  a  turning  inward  ot"  depi-ession 
of  the  oral  epithelium,  forming  a  furrow  in  the  edges  of  the  jaws,  from  the 
iMittom  of  whii-h  a  vaM(!ui:ir  ridge  of  iMipillse  springs  up  eontenijM)nini'oup!v. 
Kueli  of  these  papilltc  gnwiually  assumes  the  t<lia[>o  of  a  fntuir  tooth  and  is 
covcre<l  with  a  (-ap  of  epithelial  cells,  which  undergo  a  diifcrentiation  so  as 
to  form  the  dentine,  the  emiinel,  ami  the  cement.  Tiie  rhange*i  which  take 
jilace  in  the  bfiiiL-s  of  the  jaws  relate  only  to  the  iurmation  of  tlie  si»ekels  of 
the  teeth.  At  first  there  is  no  apiwiranoe  of  alvc^)!!,  liiit  as  the  elianges 
occur  iu  the  mueous  memi>raue  hy  whieh  the  teeth  are  developed,  there  la 
also  a  groove  funned  In  the  jaw  itself,  which  by  degrees  Ijei-iimiy  wider  and  is 
divided  acnjss  by  tliin  bony  partitions.  The  Cflges  of  the  alveoli  ore  turned 
towards  one  another  sliortly  ailer  birth,  8o  as  to  protect  the  developing  teni- 
ponir\'  tix-th  fnmi  iiijurj*. 

TIic  germs  of  the  tem|)orary  teeth  make  their  nppcaranec  from  the  seventh 
to  the  twelfth  week  of  embr\'oiii<!  life.  They  are  not  »et  vertically  op|K)sitc 
one  another  in  the  two  dental  an-hes,  the  upper  jaw  teeth  l)eing  in  fnint  of 
the  lower.  They  are  very  imijcrfcvtly  developed  at  hirth,  and  are  only  fully 
fonnetl  about  the  age  of  four  and  a  half  years.  They  numlK-r  twenty', — four 
intrisorfl,  two  canine,  and  four  mfdars  in  cai:fi  jaw.  Their  {htiikIs  of  eruption 
after  hirth  an-,  approximalively,  the  eentnil  ini-i.s>rs  about  the  sevenlli  month, 
the  lateral  iueis»irs  from  the  eighth  to  the  tenth  niontli,  the  nntcn(»r  molars 
from  the  twelfth  to  tlie  eighteenth  nionth,  the  canine  fnim  Uie  fourteenth  to 
the  twendelli  month,  the  jtosterior  nmlurs  fnuu  the  eighteenth  to  the  thirty- 
sixth  month.     The  lower  teeth  genenilly  precede  the  u])ix*r  ones. 

The  iKfmuinent  teeth  eonsist  of  two  gnHips, — tliuAi  which  have,  and  those 
whieh  have  not,  predecessors.  To  the  lornier  group  i)i;long  the  incisors, 
canines,  and  bicuspids;  to  the  latter,  the  molars.  The  ineis4>rs,  canines, 
aiKl  hienspids  dirt^etly  succeed  to  the  |HMiti«ns  (Kvnpitx!  by  the  temporaiy 
teeth,  and  correspond  iu  nuiutn^r  to  them.  The  niidars,  tlirec  in  number,  oo 
cither  side  of  either  jaw,  are  the  additional  |)eni»anent  tcetli.  Tlie  develop- 
ment of  the  fir^t  group  of  tlic  {wrmaneut  teeth  la  efleclcd  iu  a.  uuuncr 
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analogous  to  that  of  the  temporary  teeth,  having  a  second  dental  furrow 
formed  out  of  the  epithelial  lining  of  the  gums  and  vascular  papillte.  In 
the  process,  the  sac  which  encloses  each  tooth-germ  becomes  attached  to  the 
back  of  the  sac  of  a  temporary  tooth.  The  three  additional  permanent 
teeth,  the  molars,  are  developed  by  successive  prolongations  of  the  epithelial 
tissue  towards  the  angles  of  the  jaws.  The  calcification  of  the  permanent 
teeth  extends  from  before  birth  to  about  the  twelfth  year  of  life.  The  iangs, 
or  roots,  of  the  temporary  teeth  disappear  by  absorption  as  the  permanent  teeth 
become  developed,  and  the  l(X)se  crowns  gradually  become  detached,  giving 
place  to  the  newnximers.  The  eruption  of  tiie  permanent  teeth  takes  place 
usually  as  follows :  the  first  molars  at  sis  aud  a  half  years,  the  middle 
incisors  in  the  seventh  year,  the  lateral  incisors  in  the  eighth  year,  the  first 
bicuspid  in  the  ninth  year,  the  second  bicuspid  in  the  tenth  year,  the  canine 
about  the  twelfth  year,  the  second  molars  from  the  twelfth  to  the  thirteenth 
year,  the  third  molars  (wisdom-teeth)  from  the  eighteenth  to  the  twenty-first 
year,  or  later.  The  lower  jaw  teeth  precede  the  upper  jaw  teeth,  as  in  the 
temporary  set. 

About  the  sixth  year  of  age,  befi>re  the  temporary  incisors  are  shed,  the 
jaws  contain  all  the  temporary  and  permanent  teeth,  except  the  wisdom- 
teeth  (see  Figs.  11  and  12). 

During  the  growth  of  the  teetii,  the  lower  jaw  increases  in  depth  and 
length,  and  changes  its  form.  At  birth  this  bone  consists  of  two  lateral 
halves  united  by  fibro-cartilage.  The  botly  is  a  mere  shell  of  bone,  and  the 
angle  of  the  jaw  is  obtuse.  About  the  first  year  the  two  halves  become 
jointed  at  the  symphysis.  The  jaw  becomes  gradually  elongated  behind 
the  mental  foramen,  so  as  to  aceomnnxlate  the  three  extra  permanent  molars. 
The  angle  also  steadily  Ifocomcs  loss  obtuse  until  adult  age  is  reached,  when 
it  is  nearly  a  riglit  angle.  In  old  ago  it  booomos  again  obtuse.  The  diflfer- 
enc<'  in  widtli  Ix'twoon  tlie  incisors  of  tiie  temporary  and  jwrmanent  sets  is 
c<impoiisato(l  for  by  tlie  smallnoss  of  the  bicu-ipids  in  comparison  with  the 
tfmjKirary  mr)hirs  to  whicli  tliey  suooecfl. 

THE   TOXGUE, 

The  tongue  is  rarely  the  scat  of  congenital  dcfoctP,  and  "  tied  tongue,"  or 
criutniction  of  the  fra?num  linguae,  is  not  so  often  mot  witli  among  children 
as  commrpnly  suppf)sed.  The  ranine  vessels  fKTupy  tlie  jiosition  of  the 
elovatfil  folds  of  mucous  membrane  on  the  under  surface  of  tlie  tongue 
converging  at  its  tip.  The  artery  is  more  deep  than  the  vein  on  either 
siilo  (st-e  Figs,  fi  and  7).  If  the  fnenum  and  subjacent  muscular  fibres 
Ik.'  tofi  freely  divided  in  operating  for  tongue-tie,  tliere  is  danger  of  the 
cliild,  in  its  cff"orts  at  sucking,  tearing  these  lax  fil)res  farther  o])en,  so 
that  the  tongue  may  be  forced  down  upon  the  epiglottis  by  the  muscles 
of  de^'lutition  and  occasion  suffocation. 
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THE  PALATE. 

The  arr'h  of  the  hard  palate  varies  in  height  and  shape  in  diffei 
individuals,  and,  arrrording  to  Treves,  it  is  particularly  narrow  and  high 
r-ongcnital  idi(jt8.  Cleft  palate  is  a  congenital  defect  in  the  middle  line,  i 
may  involve  the  mft  palate  or  uvula,  extending  sometimes  forward  to 
alvcffluH.  In  front  of  this  the  cleft  occurs  at  the  suture  between  the  up 
maxillary  and  intermaxillary  bones. 

Hare-lip  is  a  fissure  in  the  upper  lip  opposite  this  suture.  It  may 
doul>le,  otvurring  on  both  sides  of  the  os  incisivum, — this  bone  appear 
to  Ix!  atta*4i«l  to  the  septum  of  the  nose.  The  suture  referred  to  is  01 
n(»ticeable  in  vcrj-  early  life,  and  the  so-called  inter-  or  pre-maxillary  b( 
does  not  exist  in  the  human  subject,  except  upon  the  occurrence  of  congeni 
defcctH  at  these  sutures.  Most  commonly  liare-lip  is  uncomplicated  w 
cleft  jMilatt!.  Hare-lip  and  cleft  palate  are  due  to  the  imperfect  closure 
the  fletul  gaps  in  these  situations.  The  mucous  membrane  covering  t 
hard  ])alate  cannot  be  se])aratcd  from  the  periosteum ;  it  is  thickened  at  t 
alveoli.  The  descending  palatine  branch  of  the  internal  maxillary  arte 
Hupplies  the  tissues  of  the  hard  palate.  It  comes  through  the  posteri 
|Mtlrttine  canul  at  the  side  of  the  last  molar  tooth  and  runs  forward  to  t 
anterior  palatine  canal  lying  close  to  the  bone.  A  cleft  in  the  soft  palate 
widened  by  the  action  of  the  levator  and  tensor  palati  muscles. 

THE  PHARYNX. 

The  i>harj-nx  is  always  widest  near  the  hyoid  bone  and  narrowest  opp 
site  the  cri<H>id  cartilage.  A  finger  can  easily  reach  the  latter  part  in  tl 
child,  where  foreign  btKlies  are  apt  to  lodge.  The  connective  tissue  betwec 
the  pharj'nx  and  the  spine  is  verj'  lax.  The  internal  carotid  artery  and  tl 
pneumoga.'itric,  glosso-pharj-ngeal,  and  hyiwglossal  nerx-es  are  in  relation  t 
the  walls  of  the  phar\-nx  on  either  side  (see  Fig.  9).  The  arterj'  can  h 
felt  by  the  finger  introduced  through  the  mouth. 

THE  TONSILS. 

The  tonsil.-^  are  situated  between  the  palatine  arches  opposite  the  angle 
of  the  lower  jaw,  and  when  enlarged  project  into  the  cavity  of  the  pharj-nx 
ami  t«nnot  so  readily  l»e  felt  externally  as  commonly  supposed.  The  ton- 
sils are  niovtxl  inwan.1  by  the  suiwrior  constrictor  and  outward  by  the  stylo- 
|>lmr\-ngei  nmst'le.^  A  child  with  prominent  anterior  arches  of  the  palate 
and  vigorous  must'les  of  dt^lutition  offers  great  difficulty  to  the  ojjerator  ii 
ri'moval  of  the  tonsils.  The  orifice  of  the  Eustachian  tube  may  be  blockec 
by  interfercmv  with  the  function  of  the  tenst>r  palati  muscles,  but  not  bj 
pn'ssurt^  of  an  liy|H'rtn>phied  tonsil.  The  tonsils  derive  their  blood  fronc 
the  branches  from  the  facial  arteri",  mainly.  The  internal  carotid  is  noi 
in  immwliate  relation  with  this  gland,  as  usually  described.  In  the  chile 
it  is  amijKinuivelr  out  of  the  way,  and  is  always  behind  it.    The  asceudii^ 


OS  THE  AXATOSfY  OP  CHILDREN. 


21 


pharn^:eal  artery  is  in  cloae  relation  with  the  tonsil,  and  severe  hemorrhage 
caused  br  wounds  of  this  vessel  has  often  been  attributed  to  injury  of  the 
internal  carotid  arterv. 


THE   NECK. 

The  anatomy  of  this  r^ion  in  childhood  varies  somewhat  from  that  of 
the  adult,  and  there  is  generally  more  subcutaneous  &t  and  greater  laxity  of 
connective  tissue.  The  assertion  that  the  neck  is  ven-  short  in  new-bom 
children  is  probably  due  to  the  slight  development  of  the  face.  The  size  of 
the  various  jiarts  is  commensurate  with  the  stature  of  the  individual,  and  in 
considering  this  n^ion  it  should  be  remembered  that  the  Iar\"nx  is  connected 
with  the  tongue  and  hyoid  bone,  and  that  their  position  is  associated  with 
that  of  the  jaws.  The  lan'nx  increases  in  size  and  grows  downward,  as  does 
the  fece,  from  birth  to  puberty.  Careful  obsen'ations,  made  by  Symington 
and  others,  show  that  there  is  very  little  difference  in  size  in  the  two  sexes 
during  childhofjd.  As  boys  approach  puberty,  it  is  well  knon'n  that  there 
is  a  very  marked  increase  in  the  size  of  the  Iar}'nx.  The  neck  is  limited  in 
front  by  the  symphysis  of  the  lower  jaw  and  the  top  of  the  manubrium 
stem! ;  and  it  is  important  to  note  that  the  latter  is  higher  in  relation  to  the 
vertebral  column  in  the  child 
than  in  the  adult.  In  survey- 
ing the  relations  and  taking 
measurements  for  sui^cal  pur- 
poses by  the  finger-breadth,  it 
is  well  to  employ  the  finger 
of  the  |)ationt  in  question 
rather  than  that  uf  tlie  ob- 
ser\'er. 

The  cricoid  cartilage  is 
always  prominent  in  infancy 
and  old  age,  in  fat  as  well  as 
lean  subjects,  and  is,  when  the 
head  is  upright,  alxjut  opposite 
tlie  fifth  cervical  vertebra  («« 
Figs,  l:^  and  14).  When  the 
hc«d  is  stretched  so  as  fully  to 
extend  the  neck,  it  is  raised 
opposite  the  fourth  vertebra; 
when  the  neck  is  flexed  acutely, 
it  corresjmnds  to  the  sixth  vertebra,  being  depressed.  The  cricoid  carti- 
lage is  the  most  reliable  landmark  in  the  neck.  A  line  drawn  across 
from  the  cricoid  cartilage  to  the  fifth  cervical  vertebra  will  indicate  the 
position  of  the  top  of  the  gullet,  and  also  the  point  where  the  common 
carotid  artcrj'  is  crossed  by  the  omo-hyoid  muscle.  The  cartilages  of  the 
larynx  are  small  and  insignificant  in  the  child  and  easily  compressible,  but 


Transverse  Section  of  the  NF.rK  of  a  Child  aboit 
Six  Years  op  Age,  siiowino  Relations  of  the  Parts  to 
THE  Cricoid  Cartilage  is  Front  and  to  the  Sixth  Cer- 
vical Vertebra  Behind.— I,  mtildlf  line ;  2,  sixth  cervical 
vertcbm;  3, cricoid  cartiln^;  4,phar>'i<x:  5. in lernal Jugu- 
lar vein ;  6,  pneuraogastric  nerve :  7,  carotid  artery ;  6, 
thyroid  body;  9,  stcmo-hjrold  muEclc;  10,  stemo-thyrold 
iniiiu^le;  11,  platysma;  12,  stemo-mostuld :  13,  trapeslus ;  14, 
vertebral  artery.    (By  the  author.) 
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towards  puberty  they  are  well  developed,  and  notably  bo  in  the  male, 
notch  in  the  top  of  the  thyroid  cartilage  becoming  prominent  (the  pomi 
Adami).     The  thyro-hyoid  and  crico-thyroid  membranes  are  respectivi 
about  as  wide  as  the  breadth  of  the  child's  finger.     The  upper  rings  of  i 
trachea  can  be  detected  only  in  very  thin  subjects,  and  then  by  stretehi 
the  head  backward  over  a  pillow  or  block  so  as  to  distend  and  force  upwa 
the  neck.      By  the  latter  procedure,  however,  the  innominate  artery  a 
veins  arc  pulled  upward  into  the  supra-sternal  notch.      The  middle  11 
here,  as  elsewhere  in  the  body,  is  r^arded  sut^ically  as  the  line  of  safei 
owing  to  the  feeble  arterial  anastomosis  from  side  to  side.      About  t 
breadth  of  a  finger  from  the  cricoid  cartilage  is  the  isthmus  of  the  thyro 
body,  and  below  it  are  the  inferior  thyroid  veins.    Occasionally  short  trail 
verse  connecting  links  between  the  two  anterior  jugular  veins  exist  also 
tlie  middle  line.     The  only  artery  is  the  crico-thyroid,  which  passes  aloi 
the  lower  border  of  the  thyroid  cartilage  over  the  crico-thyroid  raembran 
There  is  little  danger  from  interfering  with  either  the  latter  or  tlie  isthmi 
in  tracheotomy,  but  much  trouble  may  arise  from  the  venous  links  or  ii 
ferior  thyroid  veins  above  mentioned  (see  Fig.  16).     It  is  difficult  to  mal 
an  injection  travel  across  the  isthmus  of  the  thyroid  gland.     In  little  chi 
dren  the  neck  is  usually  vcn'  fat,  and  the  great  difficulty  in  tracheotom 
is  in  fixing  the  trachea  In  the  middle  line,  owing  to  its  depth  and  mobilit' 
The  calibre  of  the  trachea  may  be  said,  in  a  general  way,  to  correspond  t 
the  size  of  the  patient's  forefinger.    The  trachea  naturally  descends  witli  th 
downward  gro\vth  of  the  lan.'nx,  and  we  find  in  the  new-born  child  that  it 
bifurcation  is  about  opposite  the  third  dorsal  vertebra,  while  in  the  adult  i 
is  opposite  the  fourth.     The  isthmus  of  the  thyroid  gland  is  usually  ver 
small  in  children,  and  it  is  connected  by  strong  fibrous  tissue  to  the  sub 
Jacent  cartilage. 

The  condition  known  as  wry-neck,  common  in  childhood,  is  producec 
by  some  congenital  defect  or  spasmodic  contraction  of  the  sterno-mastoit 
muscle  on  one  side  or  paralysis  of  the  corresponding  muscle  on  the  oppositt 
side.  Ilolden  has  pointed  out  tliat  the  affection  may  also  be  due  to  the 
permanent  contraction  of  the  splenius  on  one  side.  The  scaleni  and 
trapezius  muscles  may  be  involved  as  well.  The  contraction  is  due  tc 
reflex  irritation  through  the  cervical  plexus  and  its  connection  with  the 
spinal  accessor^'  nerve.  In  tenotomy  upon  the  stemo-mastoid  muscle  just 
above  the  clavicle  it  should  be  remembered  that  the  anterior  jugular  and 
external  jugular  veins  are  respectively  situated  at  the  anterior  and  poste- 
rior borders  of  the  muscle.  Sometimes  at  birth  a  tumor  is  noticed  in  the 
stcrno-mastoid  muscle  which  has  been  attributed  to  tearing  of  its  fibres  in 
delivery.  The  deep  layers  of  fascia  in  this  region  are  more  lax  in  infancy, 
and,  although  they  form  distinct  sheaths  for  the  various  parts,  they  do  not 
offer  the  same  resistance  to  growths  and  abscesses  as  in  later  life,  and  not 
always  then  as  definitely  as  has  been  supposed. 

The  lymphatic  glands  in  the  neck  are  verj'  often  enlai^ed  and  inflamed 
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in   9rpnfi)!ous  ftffkiiung  of  <;liililn>n  (at*   FigH.  16  and   17).     TI)oy  are 
DtuncnMU,  Olid  Uiivc  bot-n  tabiiiulctl  as  follows : 
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Tbn  AFTViiim  Ri*.iiiN  nr  tub  NEts,  \»  the  Ciiu.i»  asoct  Nwii  Vkak*  or  Agf.  dr»«n  by  Dr. 
VcCMIui.  Ttir  ftvnK>-th]rtiil4  b^'iI  hy»lil  otiiarli-*  nrv  r«itu>*ti1,  bt  *liow  llie  dceiwr  rt^XaUiiii«  ut  Ihtf  vat 
■diUMt  thynilil  Ix-l;  — I.  Iiynlil  ttooe;  'i.  left  rAroUil  artury,  umt  Iu  blflirc&tlou;  3,  Iclt  pnpuRiogutrlo 
Mftv:  4,  IcA  liitenuil  JiiguUr  voln  :  -'i,  iipiHcr  rKirlliiiiuriU-niO'lbrriilil  miuwie:  fl.  atuo-tiyclil  inuMlc;  7, 
aftaMtrrrol-j  «nery :  «.  crtcc'ld  ciutlla*:o .  v.  uiliifiu*  of  t)iyn>l<t  body ;  10,  l«n  external  Jnguliir  rein :  II, 
Mnm  aMlMd  miuclv :  13.  Inferiitr  thyn>lil  vdn*:  l.tJiiMrtr  eriaiirB4<;niu-tbynil(l  muMla;  U.Utpuflhy- 
nU  cBflUiw :  U.  rlglitautwfior  thyr^'Ul  Arury;  IS.  RUtwriifr  lAryncv&l  nerre:  17.  rlKlit  IdtctiiaI  JokuIaf 
rdfl,  U^  tlcbtlubtof  tl'rnitdtKxIyi  19,  ^'cr^k-al  plczuaof  tti,TV«a:  2D,  riKbtoiuiinuuimniUilftrtvry,  21 
t<|ln  iMMwitacMllIc  Dorrs;  32.  •mI«iiui  onilcua  muscle:  £),  rlitbt  Infurlor  thyroid  nneo':  ->.  laivft- 
Ja;  lift,  ri|bl  m-urrrnl  UryriKi-ul  nerve;  JS,  riBhl  |ihri;lllc  nerve;  ZT,  lniKUiili»t«  v«M>ola; 
I  of  ibjrniaa  |l«ii<l  lu  tbe  lujfrk  vU-rtwU  ituicb. 

'SubniAxillaiy  ten  to  fiftwn,  eitiiated  along  the  I*a*e  of  the  jaw  ;  supra^ 
hjuid  OOP  or  two,  botwwn  tlic  rhin  and  hyoid  bone;  sii]iorfiLia]  eervical 
fUirtomx,  along  tlio  cxt^-rnal  jugular  iK'nr-silli  the  plntysma  mu^-lf;  deep 
cmruml  ten  In  iwen'y,  aUxit  ihi*  bifunaliun  t>i"  tlic  curutld  m-t^rv  uud  upper 
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part  of  the  iiilLTiial  jiii:iil:ir ;  lower  deep  cervical  ten  to  sixteen,  about  the 
lower  i>art  oi  the  iiitenuil  jii^ilar,  extemlinp  to  the  siproobviculur  1\»ki 
ami  eoiitiitiioim  with  the  axillarj'  and  mixlinsttuul  ^iamla." 

There  :m!  eongtMiital  li-*liila>  (XX-umbK  uei-osiuiially  whiei)  an?  due  to 
persistenee  of  the  scw-allcd  hnitiehial  rleftH  of  ftrtal  life. 

There  is  a  tendency  for  foreign  bcxiies  whirh  de?<eenil  throtigh  the 
traeJMu  to  |»as.s  into  the  rijrlil  hronohus,  owing  to  Uie  bronehuH  of  that  wde 
being  lai>;er  than  tlmt  of  ttie  IcH,  and  to  then-  heing  a  septum  at  the  bottom 
of  tiie  traehea  oceupyiug  the  lc(l  ft'  the  mtiJiau  line, 

THE    (ESOPHAGUS. 

The  cpBopho^is  presents  an  anterii-posterior  eurve  eorret^mnding  to  the 
spinal  culunm,  and  deviates  at  its  commencement  to  the  left  side,  returning 
at  the  root  of  the  n(><*k  to  tlie  nii<hile  line  behind  the  traihea,  and  fiually 
just  before  it  piercej*  the  diaphnij^in  it  turns  apiin  to  tlie  left.  There  are 
three  slight  constrictitms  in  the  tube,  eorn^jHinding  to  the  aUive  p<tintf»  nf 
deviation,  i)ut  the  lowest  one  at  the  lurdiac  opening  In  the  stomach  is  most 
contraeted  and  offers  tlie  i^reatest  olwtaele  to  the  further  fia&saf^  of  a  foreiijjn 
body  (see  Fig.  l.'J).  Its  diameter  in  the  adult  !.«  alxtut  thnf-tpiarterH  of  an 
iut'h,  and  diminishes  proportionately  with  the  youth  of  the  patient.  In  many 
casts  within  th*;  wrilerV  obw>rvfttion  tfie  diameter  of  the  tidie  has  not  ex- 
cecdc<l  half  an  im-h  in  ehildn-n  aUiut  ten  yt^u-s  of  agi*,  alth<mgli  i-a]table  of 
distention  to  ncarlv  twice  that  extcntw 
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THE  THORAX. 

There  is  much  variabtUt}'  in  the  form  of  the  thorax  in  children  as  well 
as  in  adidts,  even  when  in  health  ;  and  ver>'  commonly  a  want ofsymnicttn,' 
is  noticed  in  the  two  aides  of  the  ehest,  tlie  cireumferi'utx!  of  the  right  U-ing 
jfTcater  than  that  of  the  left.  In  early  infancy  the  top  of  the  sternum  is 
about  on  a  level  with  the  fiivt  dorNtI  vertebra,  while  in  the  adult  it  is  <tppo- 
aite  the  wcowl.  Thit*  (change  is  due  to  the  causes  whieh  pntduee  the  normal 
curvatures  of  the  spinid  column.  The  rWrs  are  vcn,-  yielding  tlin>ughout 
childhood,  and  any  uikIuc  e<mtimipd  pre=«urc  or  direct  violence  may  cause 
Intend  flattening  or  depression.  In  Hcketjs  changes  iMi-ur  leading  to  the 
fonuation  of  bouy  l)ead,s  at  the  jumture  of  tlie  ribs  and  their  (tirtilages. 
PigcoD-brenst  is  a  peculiar  protuberance  of  the  sternum  cniiswl,  it  is  thought, 
by  interferem-e  with  inppinition.  In  strumous  childirn,  all'ected  with  chron- 
ita.lly  enLirged  tnnt^ils,  there  is  sometimes  such  an  im|*cdimcnt  to  the  en- 
trance of  air  in  inspiration  that  the  thoracic  walls  ytehl  to  the  nnlKdam^ed 
atmospheric  pressure  brought  to  Ix-ar  u|H)n  them  externally  (Shaw). 

The  most  elastic  jiart  of  tlie  tliorax  is  where  the  rilw  join  their  carti- 
lages. In  early  childh<XMl  the  rilks  are  flatter  and  less  hoiiped,  and  up  to 
the  end  of  the  third  year  breathing  is  more  al>dominal  tlian  thoracic,  while 
after  th.il  ap'  in  Imys,  and  in  men  t<K>,  it  is  effectetl  by  the  action  of  the 
muscles  attached  to  the  lower  seven  ril>s  as  well  us  tlie  diaphr^m.    In  adult 
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arL<  btxHtght  moiT  into  pliiy,  which  i^  a  natiiml  adap- 
hv  condition  of  the  abdomon  during  projruancv. 
The  intereosta!  miirvIrH  have  ven,'  Httlf  p()wer  (ivnr  the  rihs  until 
Imranli^  |iubt>rty,  and  cliiefly  lud  the  dtuphrugni  in  the  motions  of  |.ran{]uil 
frwriling :  but  in  fMrcixl  inspiration  llie  t^honldors  arc  stoodicd  by  tbo  ji;ixftt 
otaring  maflclp^  attufhofl  to  tlicm  and  Ui  the  rnlltir-Umt-H  and  up|H'r  part  nf 
Uw  cbmt,  so  ati  to  alluw  greater  exjiansion  of  the  thoraric  cavity.  Expira- 
taoo  is  jH-rfonncil  mainly  by  the  siiaple  ehLstie  projK-rties  of  the  chest-wnlU 
iriaxio^  after  the  effort  of  inriplratton.  Rettpinition  ifi  in  a  mHi*<uni  under 
dv  runtnd  of  the  will,  bnt  the  phenumena  attendant  upon  it  arc  mainly  due 
Id  the  influenee  of  the  pncumoga:»trie  and  phrenic  ncr\'e«.  Brs.  Carjicn- 
•«T  and  Manthall  Hall  have  nho\m  that  there  ai-e  other  si>ur««  of  respira- 
torr  excitation.  The  fiiet  that  a  nc>w-boru  infant  first  Ix^ins  to  draw  breath 
rignnKiAlr  wlwni  the  air  comes  iu  contart  with  its  fatv  leads  to  the  iuierenoe 
that  the  «rfeee-uer\'e9  play  an  iuipoiiunt  part  iu  inciting  tlie  first  inspira- 
tuiy  elSoTt  atid  no  doubt  aseittt  the  effort  of  i-e:4pi ration  at  all  times. 


TIIE  TnVMUS  GLAND. 

This  fflandular  Ixxly  is  situattil  jtmt  tx-liind  the  t^ip  of  the  Atemnm, 
exteiidinjj;  whuu  fully  develojied  at  the  end  of  tlie  second  year  into  the  root 
of  the  neck  over  the  trachea,  awl  separated  from  the  great  veseels  by  the 
ih'inH'ir  fa}?(-ia.  It  n*t«  In-low  n|KHi  tin;  prricardinm  just  aiM)ve  the  |>oint 
wLcTe  the  pleune  approach  each  otiicr  (see  Fijf.  1^).  Aft<T  the  tHHxiud  year 
H  diminishes  until  it  entirely  disappears  or  is  suhstitntcd  by  a  mass  of  &t 

^ It  is  of  n  pinkish-gniy  cohir  and  htbulated,  and  at  birth  weighs  half  an 
omicc.  It  i»  ver}'  vascular,  and  is  now  Hupposud  to  ix'.  i:one<!rued  iu  the 
prodootiou  of  tbe  colored  blood -corpuscles. 


THE  I'I,ei;r.e. 


Tlie  plenne  in  a  yming  rliild  are  (piite  thick  in  tlieir  costal  relations. 
Tho  pleunc  m'nerally  rmch  as  low  as  tlie  articulation  of  tlie  twelfUi  rilie 
with  their  vertebne,  and  sometimes  to  tlje  tnui9\'erfle  pnx«ss  of  the  first 
lumbar  vertebra.   This  should  be  remembenxl  in  opcratiog  npou  the  kidney. 


r 


THK  LTTNGS. 

Thf  lungs  arc  of  a  pinkish-pray  color  at  birth,  and  Iwcome  more  gray, 
and  fbtally  m<>ttleil  gray  and  bhu-k,  owing  to  the  chemi<'al  cliangcs  in  their 
u?««iie  drrivtil  front  the  air  and  blood  in  the  proec«>cs  uf  respiration.  The 
reaidai  inmaae  in  size  fmm  birth  to  old  age.  "  In  the  fo>tu»  at  the  fiill 
|tf'riiN|  nr  a  still-Utru  child,  tlie  lung^^,  txini)>arHtivcly  small,  lie  |>ackcil  at 
the  Ijcw^k  of  the  thnrnx.  ami  do  not  entirely  cover  the  side  of  the  pericai^ 
dinm ;  after  respiration  lian  l>pen  established  they  ex[)nnd  and  completely 
ortTT  the  pleural  |»<irtiuns  of  the  sac,  and  are  aim*  in  contact  with  almost 
Uie  whole  extent  of  the  thoraeie  wall,  where  it  is  wvered  with  the  pleural 
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membrane.  At  tlie  same  time  tlicir  prcvioitslv  tiiin  t^liarp  marKins  become 
tuuif  olj(Uf*(',  ami  tlicir  wlmlc  fdrni  is  less  p»>iiipros.sed."     (tiuaiii.) 

In  c'JiiMreii  the  rx^piratorv  efluils  are  very  rapiii,  Ix'inj^  (Virtj*-four  in 
n  minute  at  birtli,  twenty-six  in  a  ininule  at  five  yean  of  ajre,  twenty  in  a 
minute  fmm  tiliwrn  to  tweiily  ycwrs,  ami  aft«r  that  age  about  sixteen  in  a 
minute. 

The  apiocs  of  the  luugs  in  oliUdrcD  very  closely  correspond  in  their 
relations  Ut  tluiye  itf  the  luliiU,  monntinp  as  high  in  the  neck  fibovo  the 
clavicle  as  two  finger-brcjuUhri  htliiiul  (lie  sulK-lavian  art(>rie«.  The  vesicu- 
lar iH)uncl8  pan  best  be  heard  bc-luw  the  ckviele,  and  the  bronchial  sounds 
at  the  upper  |Hirt  of  tin-  Mtcniiun  («ee  Figs.  19,  20,  and  21).  lu  the  latter 
siluatiou  there  is  no  limg-titijiue  overlying:;  the  Immtlnal  IuIm-,  tlu*  Uings  rion- 
verging  fmm  the  sternal  enJs  of  the  elavicles  towards  the  middle  line,  w  here 
their  hortlers  nciirly  mwt  opposite  the  junetjon  uf  the  seeond  rilw  and  the 
Kterniini.  Below  tins  latter  point  to  the  level  of  the  fourth  costal  cartila^ 
the  iuucr  luargius  of  each  hmi;  niu  (windU'l,  and,  allhungh  not  so  clow  in 
the  child  a.s  in  the  adult,  overlap  the  great  vessels  at  the  root  of  the  heart 

(see  Fig.  18). 

THE  HEART. 

In  the  early  stages  of  foetal  forraatiou  tlic  heart  occupies  nearly  the 
whole  of  t\u'  thunicif  (aivitv,  and,  I'oitiiKinilivelv  f*iK'akiii};,  is  nnieh  lan^*r 
than  at  laicr  perimls  ur  suhstiiucut  to  inrtli.  Tlie  auricular  |K>rtiun  cxtxi.tls 
the  ventricular,  and  the  right  auricle  is  more  ea|>aciou8  Uian  the  left,  the 
right  ventricle  Ix'ing  j^mallcr  than  its  fellow.  The  organ  is  alw)  placed 
vertic:OIy  within  the  thorax  in  its  early  stagej*.  Just  iH-fore  hirtli,  however, 
thest"  piH'uliarities  disajipcar,  and  the  ventri<'ular  portion  becomes  tJie  larger 
jMirt,  the  left  luivit^  the  thiekoft  wall?,  and  the  whole  organ  rapidly 
apprfrtiches  its  normal  condition  for  life.  Tin*  internal  stnirture  of  the 
fietal  iieart  is  chii'fly  diilercat  from  tlial  of  the  adult  in  having  on  oval 
opening  (foramen  ovale)  bct^veon  the  two  auricles,  which  allows  a  comnuini- 
ration  fnini  side  to  si<le,  and  in  the  lar^  size  of  the  Kustaehian  valve  whicrh 
directs  the  bln<Hl  from  the  inJerior  vena  csiva  tlirougli  the  foramen  ovale. 
The  latter  generally  l>eeomcs  chased  within  the  first  week  or  ten  days  after 
birth,  but  may  reiujiin  o]x-n  longer,  and  in  fl<tme  instanr(«  has  l>een  found 
to  he  slightly  pervious  at  a  grejit  age.  The  Kustaeluun  valve  sixxJily 
dwindles  after  iJie  estalilishment  of  the  fuuctious  of  the  lungs  and  the 
proper  circulation  of  the  bhtod. 

Cnntt^mporarj-  with  thes?  stnu-tural  alterations  are  changes  in  the  great 
vessels  u|M>n  which  the  independent  circulation  of  the  blood  also  depends. 
The  pulmonary  arterj'  of  the  fajtns,  after  leaving  tlie  right  ventricle,  gives 
off  the  right  pnlmouari-  branch,  and  then  ilivides  luto  two  other  bnuiches, 
the  first  of  which  is  ijuiU"  as  large  as  the  puhnonary  artery  itself,  altont 
half  an  inch  long,  and  directly  joins  the  aorta  at  the  termination  of  it*  anvh, 
while  the  other  go«'S  to  the  Icfl  lung.  The  c<mnecling  branch  l>etwecn  the 
puhuoiuiry  artery  and  the  aortu  is  uaxued  the  t/tMrftw  arkriwus  (sec  Fig.  22), 


f'liiimuRtr'iinrCiRi.  IIaiiv.  Kt.vi:K  Mosriw  ouj.  HimwiH<i  tiik  TfiivoiiAnMc*!  Kjci.*- 
TKun'iPM.Hr  If  riiK  fmoAW  axo  Laxmkhk*  in  Fiiosr.— l.lvn  iil|>plv  pnahvil  uiiwftnla 
bjr  IliP  nviUivr'*  hnnil :  ?.  tHWllUin  of  nivx  Ik-hI  nf  tliv  lican :  3.  eii8)r>iriii  L<firillae«  •  *>  P*'*^- 
tWi  i)f  ibimfu'li  In  miiUrl  wllh  Dlxliiiiilititl  whU  ;  h.  ambllkiii:  A.  |iiB|iliin  of  tlir  lilmhk-r: 
T.  fiiUj  fcilil  i»iuri.-*ti)(i  lM>fiir«  clili.I  i-«n  walk  :  ^  ["■*'"""  "'  "*'  *"^^  "■'  *!'**  '»»-"'^;  'J-  "J'*" 
(rfimffia:  in  |.iwcriti«rBln  nl  o.-i«l  lAfilliwi-^;  II,  li.wt-r  hor<l«*r  of  ihi-  llvrr;  Iv*.  piwUlonof 
tlieTwiiHon»i»i.|«mdi)t;  IS.  [m*III(mi  i-f  tho  ■imnolil  ncxiireof  ihi-iMitoii  In  Idi-lnOuii. 


;  TanxS.  CuKTLATioN.sHnwixa  ing  RctATtTs  roam'>.v  or  the  Okuans.  drtwn  by  Dr.  MoClcllun 
I^MB  diMcdioRvfttir]  pnpMuUouit  tn  bU  i-ftbltwf.— 1.  itac  (raclicB.  wlUi  Uie  carotid  art«rioi  nii  vlthdr 
1 :  3.  lite  liylit  lunnmtiiale  n-ln.  nrarlylnf  the  liinomlnnlt-  mrtcr;  ;  ft.  tiit  arch  of  Uie  ■ortn :  1,  the 
W|M1m  Ten*  cava  ;  \  the  rlyhl  Kuricle ;  C.  Ilie  rlffhl  |>uliii(iiiar)r  veaselfi  puslng  Into  llie  uiiGX[«mliKl 
luc:  7,  U>e  rlgilit  luni:  parked  fti  the  back  of  the  iliorax-.  6,  the  diaphniinii :  V.  bGiMClcTGlmi:  m,  the 
BCkl  lobn  of  Um  liver,  disMcted  to nlinw  branrtH.-n  uf  pawlAl  anit  Iiopaili' Ti<lnfi:  II,  tiirt-tlor  venaMTui 
C  rtCblbrHtK-horimrUl  rciii:  13,  portllreln  coming  froin  ttki!  IntesUnea.  wblch  Kr«  rGinovt>«l:  14,riRlii 
kl^iMjr;  IS,  trlfUrcalitx)  nf  aorta  lubi  tli«  tw"  fnmmim  llioo  iin«T!w.  Ifl.  riglil  ureter;  17,  rtM-tum  Uc^; 
lit  dcM  ntKmol  iliac  artery  aoil  velu ;  Iv.  LUiJiltr;  30.  rlRht  hypogutric  utcrj- :  21.  left  recurrent 
iMjngHU  nerrei  Zt,  left  pni»ui>»i;Biitric  itcrrt::  ?H.  U-n  cliiviili-;  24.  Hrat  rib:  2r>,  ductus  arteiiostui:  36. 
rib:  77.  lefl  [mlraonarr  v>:»cta:  38,  Itlt  nnrlclu:  39.  tfalrd  rib;  3U.  left  Temricl«:  31,  fourth  rib; 
SI,IIBb  rlh:  St,  crnn  of  lUaithriiffin  .  M.  iIucUin  vcitoouR'tlir  left  l<>lii'i>r  Uie  Itrt^.  slumacli,  itancrcUi 
iaJ  iphmo  arenfanrvvdi:  :u.  left  iupm-Kual  oa()«uIe;  M,  loll  ki<1ney:  S7.  l«fl  ron&I  veoaclfi ;  38,  Itifkrior 
mmmttlti}  wtety :  t»,  nmUUcnl  vvlii ;  M,  left  bypugwOrJc  ojlvry ;  <1,  utnliilical  oonl. 
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il  which  iDdicates  its  remains  is  attached  to  tlic  rooi  at  the  arch  of  the 

The  hIo<xl  which  has  circulated  in  the  fwtal  system  is  rtirioasly  retumnl 
to  the  placenta  by  means  of  the  hviMjgastric  arlerit^  which  arc  tjie  cuottnu- 
of  tlip  superior  vftdral  branches  of  the  internal  iliac  arteries.  The\* 
out  of  thf  alMluiiieu  at  tlie  uuihilictis  and  roil  round  the  vein  which 
brings  the  blood  to  the  fcctus  from  th<*  plaevutu.  The  nmbilicai  vein  up 
tlie  momf'nt  of  hinh  distributes  the  blood  chiefly  to  the  Uver  of  tlio  fix-tus 
by  braiielibd  to  the  j)ortal  vein  atxl  to  the  lolxs  of  the  orj^an,  but  a  |ioni<m 
is  conveyed  by  a  small  eunmiunicating  bnuich  to  the  inferior  %'cua  e:tva 
without  posting  at  all  through  the  substance  of  the  liver,  and  this  is  called 
the  dtu-tiM  vaiomut  {sslv  Fig.  22). 

At  birtli  the  only  bl<K)d  which  got«  to  the  liver  is  by  means  of 
portal  vein,  and  after  being  purilied  it  is  conveyed  liy  the  hepatic  veins 
the  vena  ca\-a.  The  umbilical  vein  and  the  ductus  venwus  become  empty 
ami  wHitnict,  uiid  arc  ultimately  «»nvert«l  into  the  filimus  conls  whi<-li 
occupy  the  fissure  of  the  ductus  veuosus  of  the  liver  aud  bci-ome  its  round 
ligament.      They  are  usually  obliterate!  aljout  the  fifih  day  after  birth. 

rHolden  wisely  says,  "  It  i.-*  well  to  lN?ar  in  mind  tluit  these  imjiortant  viiscu- 
lar  changes  do  not  take  place  suddenly  at  birth,  but  that  thc\-  arc  the  result 
of  gradual  development  which  i?  complctcfl  at  or  i*o<in  after  birth,  mainly 
by  the  act  of  inspiration,  when-by  the  IiKmkI  ikir^-h  lhr<High  the  lung^  the 
placental  cimdation  at  the  some  time  lieing  interru}>ted.*'  A  just  reUection 
U|H>n  this  subject  .sliould  help  to  interpret  the  anonudics  which  are  met  with 
in  these  parts  aud  the  possible  rcwdls  following  inlerferen<^  witli  tiie  natural 
order  of  things,  and  will  show  the  impirtance  of  active  aud  varied  exen-ise 
in  children  to  :L'*.si.*t  the  healthful  development  of  the  Ihoracie  organs,  njx>Q 
which  ^^  much  iu  after-life  dpi»cnds. 

The  heart  of  the  child  l»eats  more  rapidly  than  in  adult  age,  and  is  ac- 
ceh-rated  by  general  nuiseular  activity.  The  pulse-rate  has  b«;n  estimatnl 
to  be  130  to  HO  in  the  new-bom  infant,  100  to  IIO  in  the  socoud  yvar,  80 
to  &0  fnjm  tlic  seventh  to  the  fourteenth  year,  aud  75  to  iiO  alter  that, 
although  there  are  many  exceptions. 

I  Normally,  the  heart  is  situated  obliquely  Ixiwecn  the  lungs  behind  the 
Imver  half  of  the  etemum,  and  occupies  more  of  the  left  than  the  right  side 
of  the  thorax.  It  is  hehl  in  position  by  the  pericardium,  which  is  attached 
t»  tlie  iientral  tendim  of  the  diaphragm,  and  by  the  thoracic  iascia,  whidi  is 
continuous  with  the  deep  cervical  fascia,  and  embraces  the  great  vessels  at 
its  Imi>*.  In  the  adult  the  apex  of  the  heart  may  be  felt  Ixaling  at  each 
fcoontraction  between  the  lartilagi*  of  the  fifth  and  sixth  ribs  to  tlie  left  of 
the  ?tcnmm.  ai»d  its  Iwso  eorrt^Hjnds  to  the  junotion  of  tlie  thin!  cofrtal 
cartilage  on  the  right  side  with  tlie  sternum.  In  «irly  iufauc)'  tlie  heart  ia 
of  greater  brcatllh  in  eoin|»rison  with  the  chest,  and  iherofone  the  npex- 
beat  in  reliuinu  to  tlie  nipple  i-*  changed.  The  normal  ai>ex-l>eat  in  the 
Mixh  is  about  an  inch  internal  to  tlie  mammilhirj-  line,  while  in  diildren  it 
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is  often  directly  at  this  line,  or  even  external  to  it  Careful  observation 
npon  young  children  has  detected  the  apex-beat  at  the  fourth  interspace ; 
and  this  is  probably  due  to  the  mounting  up  of  the  diaphragm  as  well  as  to 
the  more  oblique  shape  and  position  of  the  ribs  (sec  Figs.  1 9  and  20).  Dis- 
sections made  upon  fresh  bodies  of  infants,  with  the  thoracic  viscera  held 
in  place  by  being  transfixed  with  long  pins,  liave  sliown  the  author  that 
the  position  of  the  heart  is  higher  than  in  later  life,  so  that  the  apex  would 
probably  be  felt  above  the  fifth  rib  (see  Fig.  23). 

It  is  difiiciilt  at  any  age  to  fix  definitely  the  points  where  tlie  sounds  of 
the  cardiac  valves  can  be  detected  by  the  ear  applied  to  the  cliest,  owing  to 
the  interposition  of  lung-tissue  between  the  chest-walls  and  the  heart.  This 
difficulty  is  greatly  increased  iu  examining  young  children,  in  whom  the 
higher  position  of  the  heart  still  further  confuses  the  sounds  of  its  valves 
with  those  of  the  respiratory  organs.  The  position  of  the  heart  always 
varies  with  the  position  of  the  body,  and  in  children  there  is  perhaps  a 
greater  laxity  of  the  supporting  membranous  attacliments  of  the  heart, 
which  permits  still  further  latitude. 

THE   DIAPHRAGM. 

The  diaphragm  occupies  comparatively  a  higher  position  in  children 
than  in  adults,  and  is  naturally  well  developed,  because  it  plays  such  an 
im{)ortant  r6le  in  their  respiration,  as  has  already  been  pointed  out.  The 
lungs  in  their  pleurse  rest  upon  the  musiHiIar  portions  of  the  diaphragm 
U{>on  each  side  in  childhood  as  in  later  years,  while  the  heart  in  the  pericar- 
dium lies  above  the  central  tendon  (see  Figs.  22  and  23).  After  death  the 
diaphragm  mounts  higher  witliin  tiie  thorax,  owing  to  the  ctjllapsed  state 
of  the  lungs  from  expiration.  During  life,  when  the  diaphragm  contracts 
there  is  a  general  (Ifsccnt  of  the  muscular  partition,  more  esj>ecially  at  the 
sides.  The  cver-cliauging  jwsition  of  the  diajihragm  in  life  renders  the 
study  of  its  relations  to  the  adjaetuit  viscera  of  tlie  thoracic  and  abdominal 
tavities  of  peculiar  intercut. 

THE   ABDOMEN. 

The  protul)cranee  of  the  alMlonien  which  is  so  marked  in  young  children 
is  mainly  due  to  the  relatively  lai^e  size  of  the  liver  and  the  small  size  of 
the  pelvis.  In  infancy  the  bladder  and  upper  portion  of  the  rectum  are  in 
the  aUlominal  region. 

Tlie  skin  over  the  front  of  the  alxlomen  is  clastic  and  loo.scly  attached 
in  the  groins,  but  partially  adherent  to  the  subjacent  fascia;  in  the  middle 
line.  The  superficial  fascia  generally  contains  much  fat,  and  I>et^veeu  its 
twf)  layers  over  the  lower  part  of  the  abdomen  are  the  suijcrficial  vessels 
and  ner\-es.  The  thickness  of  the  abdominal  wall  dejwnds  upon  the  amount 
of  subcutaneous  fat,  and  not  on  the  muscles,  the  three  layers  of  whicli  are 
quite  thin  at  all  times. 

The  linea  alba  is  the  fusion  of  the  aponeuroses  of  the  abdominal  muscles, 
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and  is  marked  by  a  furrow  above  the  umbilicns,  where  the  recti  muscles 
slightly  diverge.  It  is  the  safe  line  in  this  r^on,  owing  to  its  freedom 
fn>m  blood-vessels. 

The  umbilicus  is  the  cicatrix  in  the  centre  of  the  linea  alba,  resulting 
fmm  the  obliteration  of  the  umbilical  vessels  and  cord  at  birth.  It  consists 
of  a  dense  fibrous  ring  resulting  from  adhesion  of  all  the  adjacent  structures, 
skin,  fascia,  and  peritoneum.  The  umbilicus  is  an  important  landmark, 
and  is  deeper  and  witter  in  the  female  than  in  the  male ;  it  is  nearer  to 
the  pubes  than  to  the  ensifbrm  cartilage.  From  birth  until  the  end  of  the 
S(X>ond  year  it  occupies  the  central  point  of  the  body,  but  as  the  legs  grow 
Kn^r  the  latter  point  is  at  or  about  the  pubes^  It  is  sometimes  the  seat  of 
congenital  hernia,  whict  works  its  way  through  the  structures  of  the  cord, 
separatii^  the  umbilical  vein  and  arteries,  and  forming  a  cavity  in  the 

gelatinous  and  cellular  tissue.     Cases 
r>o-  -*•  ha\*e  been  reported  where  the  bowel 

was  involved  in  the  ligature  of  the 
C(»d  at  birth.  The  in&ntile  form  of 
bomia  in  this  region  is  usually  caused 
by  strainii^.  ami  ocwrs  at  the  umbi- 
licus a  fi?w  months  after  birth,  before 
its  OMisticuents  have  become  firmly 
cicatrizML  The>e  hemise  may  be  re- 
frrrvd  to  the  persistence  of  one  or 
other  of  the  Avcal  ooaditioas.  for  about 
the  ngfath  or  ninth  week  of  embryonic 
lilt  tbetie  is  (moA  a  coil  of  intestine 
within  the  umtulk-al  t.»rd  i^tee  Fig. 
24  \.  Owinsr  to  the  oi-nls  which  rq>- 
rvsvnt  the  ^Wi^c^»^?d  hyp:^astric  ar- 
tofics  and  ur»ohi;<  heio^  anaebed  tc 
the  K>w«-  pain  c-f  the  luabtlicus.  it  U 
thicker  thin  the  u|^-r  put.  and  on 
this  arwxxnt  umKlKal  berna  in  the  aduh  ^xx-nrs  as  tiie  upwi-  pan  of  the 
umhctktkis.  Tl>c  pin  of  inwsiine  iaviJwd  in  thss  \-ar5rty  of  bemJa  i* 
i:?<xiily  tK«a  the  jrernnanL.  aad  the  bcraa  ts  vtTv  ^-0(-;aIly  ^:al.  sinoe  a 
kr7ai>o  \^f  the  K^wiel  t  laocv-  A^ixis  the  iie*«T  it  arfs\*«^i>:^  ibt-  ^-cnach. 

TVt¥  are  r»»  rt«s  mrt  whh  -*■!'  'arirairy  fc^uar  »xisc:riz^  a:  :i>r  navel, 
whiNrh  aw-  doe  to  ihe  vrxh^i^  i>.^  l»eii^  co:in:"iy  »>XiAxi  iz  SirKi.  aad  all'>w- 
irK:  ti>e  uriac  to  dribWe  c«t  rTx-«i  ibe  b^kkf- ;  aa.3  irvul  T.icz:x  tAW  aliv 
Knf«  kwwB.  wiif^  art^  oaaiwl  by  pfrsfWo«  vC  MtYi«'"s  ii:v<«>r«i}um, 
vitxia  ~  sf*iiK¥  Cvea  tiie  iiecaa  S".a  cof  lo  lirw  »\ t  »S  vy  liie  ikv>-oeca] 

TVw  i>  a  cice*  stt^Stny  hffwwa  ibf  vcse*;i>^  *rr^r>?^  ar>3  vyta?  i.-*'  the 
aSk«^iii2  wali?  is  ib*  dJj^  xm  aizh.  aai  riw  sjjd:  ray  Sr  said  <c  the 
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be  interpreted  only  through  a  knowledge  of  the  position  of  the  nerves,  they 
are  here  more  particuhirly  described.  They  are  derived  from  the  lowest 
seven  intercostal  and  upper  two  lumbar  ner\'cs,  and  are  placed  parallel  to 
each  other,  running  obliquely  downward  and  inwanl  to  tlie  middle  line, 
supplying  not  only  the  skin,  but  also  the  overlying  muscles.  This  intimate 
association  serves  to  protect  the  viscera  from  many  injuries,  such  as  are  due 
to  contusions  and  bums.  Owing  to  their  origin,  the  intercostal  nmscles  are 
associated  in  the  movements  of  respiration  witli  the  muscles  of  the  abdomen. 
In  Piiitt's  disease  of  the  spiue,  the  nerves  may  l)e  pressed  upon  at  the  verte- . 
bral  fi>raniiua,  giving  rise  to  a  sense  of  etjustriction  alwut  the  alxiomen,  and 
children  suffering  with  this  affection  often  complain  of  pain  in  the  r^ion  of 
the  navel.  The  position  of  the  caries  may  be  determined  by  a  careful  study 
of  the  8\-mptom9,  as  the  cutane<jus  jiain  indicates  what  particular  nerve  or 
ner\-e3  are  involved.  The  sixtli  and  seventh  intercostal  nen'cs  supply  the 
skin  over  the  epigastrium,  the  tenth  nerve  that  ab(»ut  the  umbilicus,  and 
the  upper  lumbar  ner\'es  are  distributed  along  Poupart's  ligament.  Loco- 
motor ataxia  and  spinal  sclerosis  are  often  attended  by  the  sense  of  constric- 
tion due  to  some  ner\'e-disturl)anees  iu  tiic  same  way.  Moreover,  the  con- 
nection between  the  symi>athetic  system  and  the  spinal  ner\'es,  in  the  dorsal 
region  especially,  brings  into  relation  tlic  irarietes  of  the  abdomen  and  the 
viscera  which  they  overlie.  This  is  seen  in  jwritonitis,  where  the  skin  over 
the  alxiomen  is  extremely  sensitive  and  the  respirations  are  entirely  thoracic. 

THE  GROIN. 

The  anatomy  of  the  groin  in  the  cliild  is  in  many  resix^s  similar  to 

tluu  Iff  the  fsame  region  in  the  adult,  modified  only  by  growth.     Poupart's 

lit'nnieiit  U  the  n'fle<^-tion  of  that  part  of  the  sheath  of  the  external  abdominal 

nui^-le  which  U  inserted  into  tlic  spine  of  the  ilium,  and,  curving  down- 

wanl.  with  the  concavity  towaixls  tlic  alxiomen,  wpamtes  into  two  [wrtiona, 

tin-  lower  one  going  to  the  s])ine  of  th(!  ]>uIk's  and  the  npiM^r  one  to  the 

puhic  symphysis  and  interlacing  with  the  fibres  of  its  fellow-muscle  from 

tin-  opjK:)site  side.     Tlie  space  Ix-twcen  these  piii-tions  is  called  the  outer 

alulnniinal  oiK'uing  (or  ring).     It  ran  bo  ni-ognlzcd  by  fwling  fiir  the  inser- 

tiuridf  the  tctxlon  of  tlu' adductor  longns  muscle  while  the  thigh  is  alxluc-ted; 

and  in  tlie  male  the  conl,  ()r  in  the  female  the  rouml  ligaTncnt,  will  l)c 

rlftri-ttd  issuing  from  the  external  oi)ening.     These  latter  structures  occupy 

tilt' so-<^ll(d  inguinal  canal,  which  is  rather  a  tract  of  tissue  congenitally 

arranjr(.il  for  their  passage,  and  capable  of  being  distended  or  nipturcil  iu 

various  forms  of  hernia.     It  extends  oblitincly  upward  about  the  patient's 

fin^TrVhreadth  almvc,  and  to  a  point  c(>rrespouding  to  the  middle  of,  Pou- 

jiart's  liganu'ut.     This  is  over  the  opening  iu  the  extra-iK'ritoncal  fascia 

known  a*  the  internal  al)dominal  oiwniug  (or  ring)  (s(k;  Figs.  20  and  21). 

In  the  fiotus  the  testicle  is  formed  Iwlow  the  kidneys  in  the  lumbar 
r*pon,  and  alx)nt  the  eighth  month  presents  at  the  internal  o^wning,  gradu- 
ally finding  its  way  into  the  scrotum.     The  descent  of  the  testicle  is  natu- 
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rally  accompanied  with  the  formation  of  the  cord  by  the  a^ngadon  of 
its  developing  constituents, — i.e.,  vas  deferens,  veins,  arteries,  lymphatics, 
ner\'es,  and  gelatinous  tissue, — and  the  pn^ress  of  the  testicle  through  the 
tract  devised  for  it  is  liable  to  be  attended  with  some  congenital  defect, 
which  sooner  or  later  may  allow  a  portion  of  intestine  to  escape  from  the 
abdomen. 

While  it  may  be  asserted  that  every  hernia  is  due  to  some  congenital  or 
abnormal  condition  of  the  parts  concerned,  and  that  the  effort  which  occa- 
sions the  affection  would  not  so  operate  except  for  the  existence  of  some 
such  condition,  the  ordinary  forms  of  hernia  which  are  described  as  con- 
genital are  assigned  to  defects  in  the  vaginal  process  of  the  peritoneum.  The 
inguinal  canal  is  relatively  shorter  and  less  oblique  in  the  foetus  and  young 
child  than  it  is  in  the  adult,  and  in  the  female  it  is  always  smaller  and 
narrower.  In  fact,  about  the  time  the  testicle  reaches  the  groin  the  internal 
abdominal  opening  is  just  behind  the  external  opening,  and  its  course  from 
where  it  was  originally  formed  below  the  kidney  to  its  final  normal  position 
in  the  scrotum  is  more  direct  than  indirect.  The  process  of  the  peritoneimi 
which  passes  through  the  inguinal  tract,  known  as  the  vaginal  process  in 
the  male,  and  in  the  female  as  the  canal  of  Xuck,  always  precedes  the 
descent  of  the  testicle,  and  would  seem  to  lead  the  way  for  it,  although  it 
is  not  pushed  before  it,  as  usually  described,  for  in  certain  well-recognized 
cases,  where  the  testicle  was  retained  within  the  abdomen  and  subsequently 
descended  into  the  scrotum,  years  after  birth,  the  vaginal  process  had  already 
occupied  its  normal  position  in  the  scrotum. 

Afler  the  passage  of  the  testicle  along  the  inguinal  tract  from  the  in- 
ternal to  the  external  opening,  and  thence  into  the  scrotum,  it  drops  upon 
the  vaginal  process  of  the  |)eritoneum.  Ordinarily  this  process,  affer  the 
4escent  of  the  testicle,  becomes  adherent  to  the  adjacent  structures  at  tlie 
internal  opening  in  the  cxtra-})eritoneal  fascia,  and  is  separated  distinctly 
from  the  rest  of  the  peritoneum,  becoming  gradually  blended  with  the  cord 
above  the  testicle.  When  the  vaginal  process  has  not  become  teparatcd 
from  the  general  peritoneum,  and  there  is  no  adhesion  bet^veen  it  and  the 
structures  of  the  inguinal  tract,  there  is  naturally  a  direct  passage-way  be- 
tween the  abdomen  and  the  scrotum,  and  if,  at  any  age,  a  loop  of  intestine 
descends  by  it,  the  condition  is  called  a  congenital  hernia.  In  this  form  of 
hernia  the  testicle  is  enveloped  by  the  intestine,  and  there  is  no  other  sac 
than  the  vaginal  process. 

When  the  original  vaginal  process  is  only  occluded  at  the  internal  open- 
ing and  there  is  a  continuation  of  its  pouch  above  the  testicle  along  the  cord, 
there  is  apparently  only  a  thin  septum  between  its  cavity  and  that  of  the 
peritoneum.  A  portion  of  intestine  will  sometimes  push  down  this  septum 
(encj'Sted  hernia),  or  it  may  be  forced  down  behind  the  adhesion  of  the  ^'agi- 
nal  process  at  the  internal  opening,  forming  infantile  hernia.  In  the  latt^ 
it  will  be  readily  seen  that  there  will  be  three  layers  of  peritoneum  coverii^ 
the  intestine, — viz.,  the  two  layers  of  the  vaginal  process,  and  the  prc^wr 
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Mcof  Uk?  ht'roia  itwlf.  It  has  hccn  s[if!:g:rstwl  tliat  tlic  anfltumical  arrai^c- 
mnt  of  tho  parti*  in  flie  fiH'Vst»i!  variHy  lavitrs  llic  niptiirt'  of  the  septum 
ibo\T  aicutioiKx],  aud  may  explain  the  occurrence  of  a  congenital  hernia  in 
■dth  iifp.  Tbc  procp**  of  the  peritoneum  which  noromixinles  the  cui-d  is 
nDcdziKS  not  completely  oMilcratcd,  and  uiiW  cloHtni  at  tlic  titp  of  tlie  tf«- 
tirlr.  It  is  known  as  the  fumcular  process,  and  gives  its  name  to  tliat  fonn 
oT  niptnrp  which  it  acoomnniilates.  The  mmplete  iKj^ipc  y.\i'  rhe  tunica 
I'^fiiniliK  is  {MH'iiliar  tu  man,  and  hitit  1m<i'U  txtni^ideriHl  as  a)unoitt(>d  with  hi» 
•diptalion  tu  the  cnTt  |>o6tnrc.  The  most  common  form  of  bcniia  ia  female 
ftiHn^n,  i^KMirring  in  the  infriiinal  rcpinn,  is  orrajiioncd  hy  the  patent  eondi- 
tioQuf  tiie  canal  of  Nnck,  which  allows  the  intestine  to  e8caj)e  along  the 
eoone  of  the  round  ligament. 

AD  tnily  conj^enital  hemJie  in  the  groin  are  indirect.     There  is  appar- 
alir  leas  reustautv  in  the  aUlomtnal  wall  np|)osile  Hcssclhai-li's  triangle, 
fl^Hmllr  at  the  outer  margin  of  the  ronjoimnl  tendon  of  tJic  internal  olj- 
he\\»o  and  transverse  muscles,  but  the  direct  form  of  hernia  is  uol  only  very 
rare  at  any  a^,  but,  as  has  been  said,  <htes  not  octrur  wmpcnitaily.     It  is 
pnilahli-,  however,  that  aorw.  undue  weakness  may  vx'mt  whieh  pnHlispoj^es 
to  rupture  between  tlic  deep  cpiffostrie  vessels  and  (he  cord  resultiu^j;  from 
Af  ol»rrterati(tn  of  the  hypogastric  arterj',  or  Iwtween  the  latter  and  the 
border  of  the  nxlUH  aud  pynuuidalis  muscles.     Such   weaUni-^  may   [>e 
<med  by  flight  change  of  position  of  the  cord  of  the  h\'ptigastric  aitery 
in  its  rehittoD  to  the  deep  epigaittric,  as  it  clearly  aids  in  the  prndiidiou  uf 
the  ponch  in  the  [teritononm  eaitily  d<'nionHtTnt(Nl  at  this  point.      Tlie  (vnree 
of  tlir  dwp  e|iiga*>lric  arten*  is  always  from  liic  iuuer  maigiu  uf  the  internal 
aMnmiiud  opening  running  between  the  extra- peri tom-al  fascia  anil  the  pcri- 
IftOffQin  towards  the  undiilicus.     Wlien  it  nw-h^^  the  Ixirder  of  the  n-ctna 
■tnelB  it  {ucrecs  it  and  [Hisses  upwaid  to  join  with  tlie  iulorual  miuuuuiry 
ftrtcrr.    In  hcmiotomy,  the  constriction  usnally  occurring  at  the  inner  opoi- 
ing,  the  incision  should  In?  inadi'  paralli'I  to  the  courwe  of  the  arten.'.     The 
coverings  to  a  hernia  in  the  inguinal  rt^iou  arc  practically  those  of  tlio 
testicles,  and,  in  operating,  the  only  one  which  is  reci^uizablc  is  the  cremas- 
teric fascia.     Much  nnduc  etnws  has  Ijccn  laid  upon  the  nnnilicr  and  origins 
of  these  coverings.     It  would  )>e  mure  nsefnl  l<i  umster  the  c^caH  [ii>sitinns 
of  llic  upcniogs,  aud  tu  understaud  the  construction  of  the  iuguiual  trad. 

THE  PERITONEITM. 

The  folds  of  the  peritoneum  can  best  be  undei-stood  hy  reference  to  tSie 
dpvelopmcnt  of  the  alimentary  canal.  UTien  the  latter  first  assumes  the 
n|d>DUr  form  it  is  n  simple  t>(raight  c>-lindcr.  pbccd  in  fixiut  of  the  vertebral 
^^Hlinin,  altafhcd  t«i  it  and  to  the  rest  of  the  rmbr\*o  by  a  memhranons  told 
or  rudiffieutal  racscntory.  By  dq^rees  the  intestine,  growing  in  lengtli,  be- 
comea  loopol  at  the  centre  and  straight  at  its  upper  aud  lower  ends,  whilst 
portion  which  is  dcstim-d  to  Itccnme  the  stomach  is  dilated.  This  por- 
gradually  turns  over  on  its  right  side,  so  that  the  border  which  is  con- 
Vou  I.-3 


34 


ON  THE  AKATOMY  OF  CHILDREN. 


uecktl  U)  tbe  npine  by  the  memhranous  fold  pomos  to  be  turned  to  ihc  left. 
The  bt()uuu-]i  lH-et>ntiii^  further  diluted  iu  al  fin^i  j>l:K'e<l  vcitif.'ally,  theii 
obliquely,  aud  then  traoavcrsdy,  carrying  with  It  in  oil  it£  eUaoges  the 
mcmhraiHiius  fultl,  from  which  the  omenta  are  aftrrwaixl«  produced.  Tn  the 
early  einbno  the  <'alibrt?  uf  the  uj)|>er  [mvt  of  the  intestine  i»  gnaiter  tlian 
that  of  the  lower,  and  there  Is  no  distiuclion  between  the  two  until  the  for- 
nuttioii  of  till'  eiecuin,  winch  is  at  fir?t  ahout  thi'  (vntn*  of  the  ranal,  and  is  a 
simple  tubular  divertieulum  which  later  dwindle:*  at  its  free  jKirt,  bceoming 
the  vermiform  appendix.  After  the  appearance  of  the  cecetim  the  primi- 
tive intestinal  eanul  undei^ooH  f^rcat  chan};^'**:  the  Iowct  portion  incnasipn  in 
calibre,  and  the  upper  betwinea  more  Ifjopod,  sending  some  of  its  eoila  with 
the  iwriim  into  the  umbili<-al  eonl  (sec  Fi<c.  24). 

AlM>ut  the  Ix^innin^  of  tlie  thinl  inonlli  tlu?  ileo-ciefal  valve  is  disTmi- 
ble,  and  the  colon,  fir^tt  lyiufr  to  the  Icil  of  the  Boiall  intestines,  gradually 
crosses  over  tlicir  ujiper  ]mii,  aud,  steadily  gn>wiug  iu  Wgth,  assumes  about 
the  fifth  montlt  the  normal  petition  found  in  the  adult.  The  cur\'atun.«  of 
the  st4)nm(-h  follow  }l>4  a  MY^uen^v  ufKm  its  dilatation  and  rhauge  nf  piisttion, 
and  the  mesial  fold  of  the  iwritoueum  surrounding  it  becomes  the  sac  of 
the  omentum,  tlie  portion  covering  the  right  side  uf  the  stomach  being 
turmJ  inwanl  and  the  jMirtion  over  tlu'  left  side  pa.s.sii^  over  the  front  wall 
of  the  stomaeh,  so  that  its  free  edge  becomes  the  anterior  boundan.-  of  the 
foramen  of  Winslow,  the  opening  Ijetween  tlie  lesser  and  greater  involutions, 
or  eavitit«  of  the  {leritoneum,  as  they  are  ealletl.  These  involutions  are 
partly  due  to  the  unequal  cunMrietion  of  the  piyloric  and  o^sopiiageal  ends 
of  tlie  stomaeh  and  the  beginning  of  the  duiMlennm.  The  nteseiiter^'  about 
the  larger  intestine  is  varimialy  arranged  and  pnilonged  during  the  grtiwtli 
of  the  abdominal  organs  of  the  fcetns,  and  tlie  many  cotigenitnl  defects  and 
abnormal  eonditions  offer  the  best  means  of  explaining  what  are  nsnally 
described  as  its  normal  relations.  It  has  been  suggested  that  an  abnoruially 
long  mesenten.'  may  predispose  to  hemioe;  and  it  ia  certain  that  the  peri- 
toneum will  allow  of  very  considerable  stn^tehing  if  it  is  gra<lually  exerted. 

THE  STOM.\CH. 

The  stomach,  as  has  Itecn  dt-scribed,  is  originally  placed  vertieally  in 
the  abdonieu.  This  {Kwition  may  continue  in  a<liilt  life,  and  it.  pmbably 
does  BO  more  often  than  has. been  obser\'e<l,  but  the  authtir  is  finnly  ron- 
viiioed,  from  numenais  autop-iies  and  disiseetions,  that  its  normal  potiition 
after  birth  is  as  seen  in  the  illustration  (see  Fig.  25). 

It  is  thought  that  the  prrnlinr  shape  of  the  fundus  of  the  organ  is  due 
to  tlie  muscular  aetioii  of  the  layers  of  the  ^tomacl)  on  the  food,  and  in 
newly-born  children  the  fiindus  docs  not  exist.  Its  dimensions  and  rela- 
tions are  subject  to  (xinstant  alterations,  princi|Hilly  due  to  the  e^hangcs  in 
the  position  of  the  diaphragm,  to  which  it  is  closely  attached,  but  also  con- 
seqnent  upon  its  empty  or  distended  state.  It  has  l>een  shown  by  Bmune 
that  the  cardiac  orifice  of  the  stomach  is  of  valvuhir  ounstructioo.  and  so 
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armnptj  lliat  re^in^italioii  of  (IiihIs  into  (he  nwoplia-iiiP  ii*  sompwliat  diffi- 
cult. jMore  reocntiv  Gubaroff  had  stated  tliat  this  vrilvuhir  nrrangt-nit'iit  is 
deficient  in  infants,  and  thus  tho  fiirility  with  whiiJi  they  vomit  may  be 

nt«d  fur. 

THE  SMALL  INTESTINE. 


TIh"  snuUl  intestine  varies  greatly  in  length.     According;  to  Treves,  it 
.mcasuHs  at  birtli  nine  feet  five  inches,  and  it  grows  about  four  icot  in  the 
first  two  months.     The  divisions  into  jejiinnm  and  ileum  ar**  arbitrary,  but 
the  ti|)jM'r  paii.  of  the  t^niall  bowel  tiiriially  oiviipit^  iJie.  lefl  ili:ic  i'oAHa,  anfl 

I  the  lower  the  right.  The  ileum  is  tliat  part  uf  the  intestine  which  is  most 
frequently  involved  in  external  hernia.  The  dumleniini  rontainn  the  glands 
of  Brunner,  wliich  are  eomniouly  the  seat  of  |ierfonit.iiij|;  uh-er  in  cayew  of 
bam.  They  occupy  principally  the  iirst  port  of  the  duodcnam,  M'hich  is 
covered  by  the  [icritoueiuu. 
THE  LARGE  INTESTINE. 
Tlie  large  intestine  from  the  cax^nm  in  the  rij!;ht  iliac  fossa  to  the  sigmoid 
flexure  in  tlie  left  is  accessible  to  pressure  Ihrctujjh  tlie  alxlominal  wall;*,  aiKl 
incsaeaof  mllection  of  flatus  giving  rise  to  i*olieky  [laiuy,  iu  young  ehildn'.n, 
H  maeh  relief  van  be  easily  afforded  by  gentle  nibbing  over  the  course  of  the 
I  colon.  The  Uffunl  courw  of  the  (sihm  is  opwai-d  fnmi  the  riglit  iliae  fo«>8a 
to  the  liver,  whi^ri!  the  bowel  an-hea  trautfver*ely  at-niss  the  abdomen  to  the 
6plcen^  formiog,  at  the  bends,  the  hepatic  and  splenic  flexures,  and  theuec 
downward  to  the  left  iliac  frts.«a,  where  the  sigmoid  flexure  usiudly  occurs 
bpfoiv  the  bowel  terminates  in  the  n-etum.  Very  often  the  dis|>osiiion  of 
the  colon  \-arics,  and  it  may  lie  diagonally  across  the  nl)donicu,  passing  from 
ithe  region  of  the  liver  to  the  left  gniin.  In  children  it  is  frequently  different 
fn»m  the  condition  usually  ii>und  in  the  adult  de«Til>pd  aliove,  Treves 
Rates  that  the  cax^um  and  colon  at  birth  measure  one  fout  exclusive  of  the 
iijrmni<l  flexure,  which  Is  about  ten  inches.  During  the  first  four  months 
portion  of  the  bowel  does  not  inerea-se  in  length,  but  tlie  sigmoid  flexure 
liiihes,  owing  to  a  readjustment  of  the  nn^-uten.*.  Measurenu'ut'!  of 
the  bowel  can  only  be  approximative;  for  tlie  longitudinal  muscular  fibres 
tat  wwily  damaged  in  removing  the  vIwTra  from  the  liody. 

The  opcum  Ima  a  large  and  loose  mesentery  in  its  early  formation,  and 
this  condition  sometimes  persists  during  ]i&.  The  ctecum  is  covered  with 
Peritoneum,  except  at  its  |Kwtcrior  f*urfa<T,  which  in  cvmnecfed  by  a  quantity 
of  arouLu'  tissue  to  the  iliac  fos^a.  Here  perityphlitis  manifests  itself.  This 
pwt  is  susceptible  of  great  distention,  and  it  is  a  fre'4ucnt  sejit  for  eoncre- 
tiooa.  The  vermiform  appendix  utJually  lies  liehind  the  ejetmni,  din^-trtl 
opward.  It  cnn  Ite  readily  reachetl  by  an  incision  made  in  the  semihmar 
line  upon  the  right  side  at  a  point  midway  bctwc-en  the  umbilicus  and  the 
^e  of  the  ilinm. 

The  tisnal  |)oiat  of  stricture  of  the  colon  is  where  the  sigmoid  flexure 
tminattt  in  the  rectum.     It  is  probabl)'  due  to  the  arrangement  of  tJie 
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bands  of  peritoneum  (sigmoid  mesobolon),  which  brings  the  loops  of  ^t 
bowel  80  closely  together  that  they  are  readily  twisted  upon  their  axes 
The  so-called  sigmoid  flexure  usually  consists  of  a  large  loop  puckered  u{ 
into  folds,  and  occupies  rather  the  pelvis  than  the  iliac  fossa.  It  is  fre- 
quently misplaced  in  children  (see  Fig.  25).  The  sigmoid  flexure  passet 
directly  over  the  left  spermatic  vein,  and  in  consequence  of  constipation  Uu 
pressure  may  produce  varicocele  on  the  left  side  in  young  adults. 
The  RECTUM  is  considered  with  the  pelvis. 

THE   LIVER. 

This  important  glandular  oi^n  b<^ina  to  be  formed  at  a  very  earl^ 
period  of  foetal  life  by  a  process  from  the  intestinal  tube.  It  grows  vei^ 
rapidly,  so  that  at  the  third  or  fourth  week  in  the  foetus  the  liver  constitute! 
nearly  one-half  of  the  entire  body-weight,  almost  filling  the  abdominal 
cavity.  From  that  period  towards  birth  it  decreases  proportionately,  how- 
ever, its  relative  weight  to  that  of  the  body  being  then  as  one  to  eighteen, 
Its  position  in  the  abdomen  in  the  foetus  is  more  symmetrical  than  that 
which  it  occupies  later,  owing  to  its  right  and  left  lobes  being  of  nearly  equal 
size  (see  Fig.  26).  In  infancy  and  early  childhood  the  lai^  size  of  the  livei 
has  much  to  do  with  the  differences  in  the  relations  of  the  abdominal  visccrs 
as  compared  with  adults.  Its  size  is  variable,  even  within  the  limits  of 
health,  and  it  is  difficult  to  define  its  position  at  different  periods  of  life, 
owing  to  its  rising  and  falling  with  the  diaphragm,  to  which  it  is  attached 
by  folds  of  the  peritoneum,  and  also  to  the  shape  of  the  thorax  (sec  Fig.  13). 
In  young  children  in  life  it  is  generally  found  by  percussion  in  the  upright 
posture  to  be  somewhat  lower  than  would  be  supposed  from  the  usual  de- 
scription in  the  text-books,  its  lower  border  reacliing  nearly  to  the  crest  of 
the  ilium  and  its  left  lobe  extending  across  to  the  costal  cartilages  of  the 
left  lower  ribs  (see  Figs.  20,  21,  27,  and  28).  The  liver  ia  moulded  to  the 
arch  of  the  diaphragm,  which  separates  it  from  the  thin  margin  of  the  base 
of  the  right  lung,  which  descends  in  front  of  it.  Ordinarily  it  extends  to 
the  left  a  little  over  an  inch  beyond  the  margin  of  the  sternum.  In  the 
middle  line  tlie  liver  is  in  close  relation  to  the  skin  in  front  of  the  stomach 
and  readies  al)0ut  half-way  between  the  cnsiform  cartilage  and  the  um- 
bilicus. Its  lower  edge  corresponds  to  a  line  drawn  from  the  ninth  right 
to  the  eighth  left  costal  cartilage  (Quain). 

When  the  body  is  erect,  the  lower  edge  of  the  liver  can  be  felt  about 
half  an  inch  below  the  costal  cartil^es.  In  the  reciunbent  position  it 
cannot  be  felt  beyond  the  margins  of  the  ribs  in  the  adult 

The  position  of  the  fundus  of  the  gcUl-bladder  is  in  relation  to  the  sur- 

iaoe  about  that  of  the  ninth  costal  cartilage  near  the  border  of  the  right 

rectus  muscle. 

THE   SPLEEN. 

The  first  appearance  of  the  spleen  in  the  foetus  is  about  the  eighth  week, 
on  the  left  side  of  tlie  dilated  portion  of  the  alimentary'  canal  or  stomach. 
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It  increefltt  rapidly  in  size  after  birth,  and  soim  attain»  the  same  propor- 
tknml  wcicht  t(»  tliR  Imdy  a»  in  the  luiiilt.  The  j»plt*(!ii  varifw  mdiv  than 
anv  ((tlirr  nrvnri  in  Um;  ImmIv  aecoi-diujf  lu  tin:  statt*  ot"  nutrition,  Ijcing  hu-gi-r 
in  wcD-Dourishcd  and  smaller  in  wiustcl  i-hildren.  Its  size  always  increaaes 
after  dip^inn,  and  it  is  in  (his  atale  that  itM  subrftantx?  in  most  lik<'Jy  (41  W 
iujumJ  bv  violfuce.  It  is  a  ver>-  vaseuhir  urgun,  but  it  eontaiuB  mmt  bluud 
during  digt«tion.  The  spleen  is  nearest  the  surfaee  in  the  neighborhood  of 
the  tenth  and  clnvonth  ribt*,  abiA-c^  wliirh  it  is  overlai)]K<l  by  tin;  wige  Di'the 
liinj;-  The  diaphra<»m  int<^Tveues  bKwecn  it  and  ibt?  jiari<-tt?s  even'where. 
The  splenic  flexure  uf  the  eolon  and  the  stnniiiph  are  in  front  nf  ihr  or^^n. 
It  w  invrstted  and  sngpendrd  by  the  peritonenm^fK)  that  th**  normal  orffut  is 
Budy  injunxl.  Thrre  is  muscular  tissue  in  the  capsule  of  iJic  spleen,  to  the 
eootnbctik*  power  of  whieh  is  attributed  t]ie  rocoven*  nf  patients  Hufiering 
fhn  puueturL-d  or  pistol-shot  wounds.  It  \»  said  that  in  ehihlren  the  spleen 
wImd  enlargwl  enrnwcbes  more  n|»on  the  thoraritr  i-avify  llwn  in  tin;  jKlult, 
iMring^  to  tlie  jrrratpr  n^i.-tantv  ulleriil  by  the  cijslo-eolic  fold  of  the  perito- 
nam  upon  which  it  rests. 

THE   PANCKKAIS. 

The  pttoerens  is  well  formed  about  the  second  month  in  the  ffettis,  about 
tin  MOie  time  ns  the  salivary  f^lands,  which  it  resembles  very  much  in 
aiTBJigmu-ut  and  fum-lion.  Its  situation  is  in  fnmt  of  iJie  (irst  lumlmr 
vertebra,  licbiud  the  stonwich,  and  corresponds  to  a  poiut  about  a  hand's- 

^bIfttdtb  ttbuvc  Uic  umbilicus  (s<>e  Fig.  i:}). 
THK    KinNKYa 
It  ia  a  curious  fwrt  that  tlip  development  of  the  nrinary  orj^ns,  as  wdl 
pttoae  of  ^uerutiou,  is  prcixxJcd  by  the  formation  and  t«-mp(>rars-  existence 
if  twn  fflandnlar  and  vascidar  liorlics,  mllwl  Wolffian,  after  their  discoverer. 
in  liic  fnptus  they  exist  only  in  the  early  staj^  o('  development,  and  n'a/-h 
their  full  «ijse  about  the  fifth  week.     They  oocupy  the  abdominal  cavity 
'  upon  either  side  of  the  vertebral  c<ilumn,  and,  after  reaching!;  their  full  siw, 

speedily  shrink  into  its  lower  jjart,  soon  beooniiuj^  entirely  wjwted.  They 
take  00  part  in  the  formation  of  tlie  kidneys  or  their  overlying  capsules, 
nicrdy  prrcwlinp  and  pcrhajw  substituting  them  in  embr\*onic  life.  The 
fietal  kidnevfi  about  the  nevonth  week  are  found  as  two  small  ovnl  masses 
behind  the  up{icr  |«rt  of  the  WoUlinn  luidies,  whicli  wimpletely  cover  them. 

I  They  very  soon  become  lobulated.  ami  coutinne  so  until  a  little  while  after 
birth,  when  their  lobuLitetl  condition  disa]i[>ears,  l)cin^  thereafter  indicated 
by  the  p^'rarnids*  of  Malpi(;bi.  The  kiilneys  of  new-lH)ru  infants  arc  larger 
than  thiiec  nf  adult«,  relatively  speaking,  and  are  sJtuatwl  lower  down  than 
in  aftier-life  (sec  Fig.  '22),  It  should  be  remernVwred,  however,  thai  the 
lamfaar  part  of  tlie  spine  at  birth  is  n>latively  small,  and  tliat  on  this  aeooimt 
the  kidneys  ap|»onr  to  be  lower  in  relation  to  the  ilim^  crests  than  in  adult 
life.  A  few  yean*  after  birth  the  p«witif>u  and  relations  of  the  kidneys  ap- 
proumate  th<*fie  of  the  adult.    The  deep  position  of  the  kidneys  and  their 
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relation  to  the  spine  wliprc  the  flexion  of  the  column  is  moRt  acntc  ronda 
iticm  liable  to  iiijurv  when  the  bock  is  utniuk  willi  the  »[)iuL>  buut  forward 
Ha^macuria  oflen  follows  such  injuria,  and  may  be  thus  expluiuod.  Ttu 
common  drwTiptitm  of  the  right  kidney  being  Homowhal:  lnwer  tlian  the  Icf 
owing  U)  impingement  of  the  livei*  lut8  not  \»n:u  found  to  eortx»{K>nd  wiU 
obser\-alioDS  made  upou  frozen  sections  of  childreu's  bodies.  Even  in  ease 
where?  the  liver  was  greatly  euhu^ed,  the  colon  being  pushed  down  by  i| 
the  kidney  lias  uot  been  di.iplaccd  but  wivercil  by  the  overlapping  live 
(see  Fig.  23).  The  kidneys,  although  having  the  perit^meuui  in  ihmt  au< 
on  their  external  borders,  lie  behind  it,  embeilihtl  in  a  lai^e  (pumtit)'  cA 
loose  fatty  tiasiie.  This  fatty  tissue  is  the  ebief  sup]>orl  vvhirli  hi>ld.>4  the» 
oigfiDS  in  place,  aud  if  it  is  interfered  with  or  absorbed,  the  kidneys  maj 
hn  diKplarcd  very  readily.  In  operating  for  any  canne  upon  the  kidneys,  i| 
tiie  nomud  jiosition,  the  patient's  ImkU'  should  hi'  extemleil  over  a  pilhiv 
np(m  the  uiu)fltx!t4>d  side,  so  as  to  tnirve  the  i^pt^e  laterally,  and  the  iucjsioi 
should  be  made  along  the  outer  mai^in  of  the  tpjadratut*  hniibonim  musrlc 
the  [>atient*s  hand's-breadtli  from  the  Bpinc.  There  are  varieties  in  form 
]KiHiti(m,  size,  and  uumlH^r  of  the  kidneys,  whiih  are  not  im!uni|iatible  will 
the  hc-althy  performance  of  the  function  of  the  oi^an. 

The  only  peeuliarity  of  the  suprarenal  caftttuifn  in  children  is  (heii 
nilatively  lai^  size.  In  nrw-tH»ru  infanta  tliey  geuerally  ijuite  cover  tin 
kidney's  as  well  as  surmount  them. 

THE   PELVIS. 

The  pelvis  of  the  fcetus  and  young  child  13  of  vcrj'  small  capacity  pro- 
portionally to  the  size  of  the  iKxIy,  and  its  obliquity  is  coiisiderably  grcatcj 
Uian  in  tlie  adult  (see  Fig.  30).  The  alteration  in  form  which  the  |K-lvii 
undergoes  is  in  accordance  with  its  adaptation  to  tlie  transmission  of  tht 
weight  of  the  hotly  liotli  in  the  standing  and  sitting  jiosturi'S. 

Theix-  are  two  arches  available  for  these  |>ostures.  In  staudiug,  ihi 
arch  is  repiTseiito<l  by  the  sacrum  and  itj^  junction  with  the  two  iliac  Imnes. 
the  aoetabul.'i,  and  the  intervening  miLsses  of  tjone.  In  sitting,  the  arch  con- 
sists of  the  sacniiii  and  its  iliue  articulations,  the  tubera  iseJiii,  and  the  iuter- 
vening  masses  of  lx<ne.  These  arches  have  been  called  the  femuro-sacral 
and  tlie  ischitvsacral  (Morris). 

The  sacrum  and  iIh'  symphysis  pubis  are  conmiuu  to  both  an-Jics. 

In  rickety  deformity  of  the  |>clvJs,  it  yields  in  front  at  the  symphysis, 
which  is  pushed  forward,  and  the  t\vo  ac«?tabiil:i  approach  each  other,  the 
cavity  of  the  pelvis  boeomlug  greatly  contracted.  When  tiiis  deformity 
occurs  in  young  iufant.^  it  has  been  ascribed  tn  oontraction  of  the  ilio-psoos, 
erector  spinie,  gluteus  medius,  and  other  muscles. 


THE  BLADPER. 


The  bladder  is  originally  derived  from  the  umchns,  wJueh  is  part  of  the 
meiubraoous  sac  &pj)cndcd  to  the  umbilieus  iu  the  early  fcutal  staUi,  auU 


iWO-rt^tH  W  t'ttU.U  Mjun  i  Klvr  MuMii^  I'll-,  -H<(UIS<.  Tllr.  itlHCAKATIVELY 
LaROS  (iUK  OF  TIIR  (.'■A^riAI.  ItoXi*.  THE  OF.NEKAI.  CAlTltAOnif.l-*  COKWTinU 
or  niK  KMMVMx,  THK  XtntlKKTATKIN   Ilk  lilk   tTlJtNrM,    aNIi  the  UBl.l4t'tTY 

or  FBI  l'CLrt)4     il'hotogntptiin]  tiy  Ur  Mc<;ii>Uui  ; 


03f  THE  AXATOMY  OF  CUILDnEN. 


3tf 


^ 


cmlled  &llantul&  Tlie  allantoic  a|)[>ea»  to  l>e  futnied  at  firet  hh  a  solid  nuws 
pfojeueJD^  lW>m  the  jxistorior  extremity-  tA'  tUv.  lnnh'.  Vvry  booh  this  uiaaa 
beoomcft  hnllowed  into  a  \-esi(.'lc  coverol  with  blowl -vessels,  aud  is  oon- 
Mctcd  with  the  iat<«tiue,  which  al^i  Ims^Iuh  tu  hts  ihnuvd  abimt  thia  timo. 
Thia  vesicle  protrudes  tbrtmgh  the  uruhilieus,  conveyiug  vessels  to  the 
ciioriun  and  furmiag  the  fcetal  part  of  tlie  placenta.  At  a  ven*  early  period 
the  ailatitoi»  tJ4)i4(«  beytiiHl  the  tiinbilleiis.  Thv  part  wilhiii  tlie  ahdomeii 
widfus,  to  fomi  ttie  bWlder,  and  the  tuhulitr  furiuiition,  the  uraehus,  rcmaion 
ad  a  lignment  on  it^  anttTior  ftiirfiiee.  The  Wulffian  IxkUos  whieh  preoodc 
the  kidiH^vd  in  their  develnpiueiit  ituuiiih  tlie  uretei-s  out  of  their  eflereut 
doctj  to  tlie  rudinicntary  bladder. 

Kntin  this  brief  aeeount  of  the  formation  of  the  bladder  it  will  be  iindcr- 
«d  thai  tlial  organ  is  at  firHt  aii  elongated  tube  ditualed  in  iJie  lower  paul 
of  the  alKhioiP-n. 

In  the  infant  the  bWlder  is  uol  pyriform,  as  nsod  to  be  deseribod,  but 
qrg-shapcd^  liaving  the  larger  end  resting  in  the  \)fAv\6  (see  Figs.  I.'i  and  22). 
The  upper  port  its  nam>wed  by  the  liyiK)ga«tric  arteriea,  whicli  oonver|re 
towards  the  urubilicua.  There  is  no  marked  fundus  or  base  to  the  bladder 
in  the  yontig  ehild,  and  it  is  situated  mainly  in  the  alxicimen,  the  |>elviB 
being  Hmall  and  aliallow  (see  Fig.  29).  An  the  pelvic  «ivitT  inenasrs  in 
flbe,  cho  bladder  gradually  descends  into  it^  and,  the  infant  about  this  time 
ajHiming  the  perf)endieular  attitude,  it  iias  lici>n  thought  that  the  weight 
of  the  urine  tends  U)  make  the  lower  part  more  eaiwclous.  Observations 
upon  the  dinieosious  and  position  of  tlie  blailder  will  naturally  vary  with 
iJie  empty  or  distended  state  of  the  organ.  Thronghout  childhood  until 
Uiwanlii  pnlKTty,  when  (he  organs  of  generation  are  developed  and  the 
Dciglib'jring  parts  assume  their  normal  adult  relatious,  the  uriuar\-  bladder 
.alwavi^  *»  loiiw.'ly  nttarlied  to  the  pelvic  wnlls  that,  nlthongli  it  may  hove 

Uii  into  tlie  [H'lvix,  it  will  mpiire  ven'  little  tbroe  to  push  it  npwanl  into 
th*  abdomen.  This  hue  condition  of  the  bhulder-attaehments  is  of  great 
im{x»nanee  in  the  eonsideration  of  snt^eal  interference  in  this  r^on.  In 
the  yuung  ehild  the  anterior  wall  of  the  aUlomen,  from  the  m-mphysis  pubis 
alm<«t  to  the  nmbilieus,  is  in  elosc  relation  to  tlie  i>hiddfr,  aiKl  llie  uetrk  of 
the  bladder  and  urethral  orifice  is  about  on  a  level  with  the  upper  bonier  of 
the  pubic  symphysis  (spe  FigB.  \'.)  and  20). 

The  [leritoueiim  is  reflected  entirely  over  the  posterior  surface  of  the  blad- 
der in  the  child,  passing  behind  the  uraehus  dowuwanl  to  the  level  of  the 
neck  of  the  bladrler,  and  thenre  on  to  the  upper  |»art  of  the  nHHum.  Thia 
latt(*r  fold  (the  rt-ct^H  vesica  I  p»meli)  usually  embraces  the  pnji^talie  region 
ytry  rioaely,  and  is  liable  to  injury  in  children  during  the  operation  of 
Ulhctomy,  rausing  jieritonitis,  tlie  most  freqnent  ihtal  termination  in  that 
operation. 

The  anterior  surface  of  the  bladder  is  always  uncovered  by  the  perito- 
nmm  in  children,  and  when  the  viwnis  is  distenditl  in  adults  it  is  also 
lULuvercd  lor  the  most  ((art.     The  bladder  is  caimble  of  vcrj-  great  disleu- 


tion  ill  mliilt  lifp. — ill  fact,  after  die  ^^  of  fiftcon ;  ami  caws  Imvp 
reportitl  wlion-  the  .summit  of  the  organ  rearhixl  tu  tlic  nmliilieu8,  and 
to  the  eusiturm  otrtUagt*.  Wlicii  it  becomes  uu  dUtcuded  it  pR-g6<:-s  u^iu:»t 
tho  anterior  wall  of  the  nbdomcn  and  disjecta  the*  serous  incmbnuie  away 
fmni  the  paricten.  In  the  adult,  when  the  bladder  \t*  empty  ha  anterior 
surface  is  eovcred  by  tlie  peritoneum  down  to  the  syniphysit*  pubis.  The 
captu^ity  of  the  bladder  in  in&nry  is  smaller  than  in  after-yoarp,  and  this 
may  aeeount  for  the  fretiiieney  witli  which  youn;;  ehildren  mictui-ati. 

The  proniatc  ffltiiul  \a  ver>'  siuull  in  eliildix-u.  Accuixling  to  Sir  lieury 
Thom|fc*ou,  this  gland  "at  the  age  of  aevcn  years  weighs  only  al)out  thirty 
grains,  and  Urtween  eij^Iiteen  and  twenty  yean*  it  weiglw  two  hundred  and 
fitty  grains,  or  nearly  uiue  times  ad  much." 

The  urdhra  api)carH  to  inrrriwe  slowly  in  length  from  birth  until  puWrty 
if!  n-jM-hed.  Ittt  canal  is  more  dihitahlc  tlian  is  fiiipiM»scd  in  l)olh  adults  and 
eliildrpn.  The  meatiw  is  oflen  (M)iwtrteted  wi  ihat  only  n  i^mall-t^iM'  t-alheler 
or  sound  "."au  \)C  iutnxluewl,  but  if  the  oritieu  is  iueitod  quite  a  lai^  instru- 
ment will  readily  pa-ss.  The  membranous  part  of  the  urethra  in  ehildren  is 
very  long,  owing  to  th<'  smallneK^'of  tlie  prostate  gland  at  that  [ktio*!  id' life. 
In  sounding  the  bladder  iu  a  eliild,  it  thould  Ik-  renientbered  that  the  urethra 
lies  close  to  the  rectum,  and  that  its  walls  are  exceedingly  thin  and  delicate. 

It  ha^  l)OPn  [jointe*!  (tut  by  rw^nt  t>l>!*en'ers  that  the  <»ndili(»n  of  the 
bladder  and  rectum  inlluenecs  the  eurvaturL-s  of  the-  urethi'a.  If  the  lower 
port  of  the  rectum  is  distcndwl,  the  pi-ostatie  part  of  the  urethra  is  pushed 
iipwani  and  fonvar<l.  an  well  a*  lengthened  (Garaon) ;  and  if  tlie  l>Iadder  is 
filled  it  is  shorteniid  (Symington).  On  the  whole,  the  d^ree  of  curvature 
is  gi'catcr  in  the  child  than  in  the  a<lult,  but  there  are  variationtt  in  this 
rcsjKct  naturally  following,  as  do  those  iiertaining  to  the  contiguous  {Mirts, 
upon  gTowtli  or  immature  dtrvelupment.  The  female  iirellira  is  embeddi'd 
in  the  anterior  wall  of  tlie  vagina,  which  ia  s(»metimes  of  large  size  in  child- 
hood^ and  mrrpfponds  to  tlie  upper  part  of  the  prostatic  part  of  tlie  male 
passage.     It  is  ven*  distensible. 


THE   PENIS. 

In  cliildren  the  skin  over  this  organ  is  veri*  thin  and  loose,  as  should' 
\k  remomlHTod  in  pcrfbmiing  the  operation  of  ciraimcision.  The  mucous 
membrane  i;^  very  apt  to  bec-ome  adherent  to  that  over  tlie  glans  pcjiis,  so 
that  most  male  infants,  if  not  pro[)erly  attended  t^>  after  birth,  aro  liable  to 
the  (Mudition  of  phimositi!.  This  may  give  rm'  ta  accumuhition  of  nec^retion 
beneath  the  pix-pniv,  .'uid  cause  vt^itnl  irritation,  and  other  distressing  symp- 
fioms,  throngli  retlex  involvement  of  the  prostatic  nerve  plexus,  or  by  direct 
imprcsainn  n|N)n  the  pndie  ner\'e. 

The  pt^uis  is  often  the  scat  of  arrestetl  development, — hypospadia*  being 
the  condition  when  the  interior  wall  of  the  urethra  and  relative  part  of  the 
corpus  K|iongio(*um  an-  wanting,  and  epispaduia  when  iher«  is  a  defiriency 
in  the  superior  wall  of  llic  canal  and  odjaoent  parts  of  the  corpora  cavtruosa. 


PsanrTwiKAnnm  nn\t  ricKTAKATioM  in  Mf'TirK  Mi'sRrK,  f'»n.^roi:  or  IliYPinAKH  of 
y^fT  aud  rCn.'K.lli  A  emu*  fiu  YEAJta  out. 
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Hie  serotum  in  chiUreu  varies  with  the  ^iientl  condition  of  the  bealtli. 
It  will  bo  notio**<l  In  Ix*  smooth  and  pendiihuis  in  tUnimous  and  pnfwbled 
statjs  of  the  s^'utt^in,  while  in  tlie  hiiillhy  and  vi<ron>us  tlio  nigfc  are  pro- 
nounced, owiog  to  the  coatractious  of  the  miistlc-fibrcs  in  the  danos. 


r 
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THE  RKCTUM. 

The  lower  part  of  the  large  intestine  is  silunted  in  the  abdomen  in 
iofiincy,  and  its  name  rectum,  is  raom  applicable  tlien,  for  it  ia  iiinre  truly 
straight  at  that  |>cniKi  than  it  ailenvards  bccomeit  on  the  full  devdopmeut 
of  the  pelvis  and  its  other  proper  contents.  To  this  vortical  iwsition  of  the 
rertum  has  Ixx'n  iiscrilKxl  tlic  frtHjueiKy  with  whirb  children  snfier  with 
pmlapsus  aiii.  The  imcruni  ia  nearly  straight  in  ehildreu,  uud  this  prob- 
ably ha-«  to  do  with  the  diret-tinn  of  the  howol  and  its  liability  to  prolap^. 
Examiiiatious  of  frozen  sections  of  young  children  have  rovcalod  tliat  the 
■Bond  portion  of  the  reotum  is  ven.*  shorty  and  it  has  be^n  inferred  tliat  if 
this  \a  distendeil  thn  dljilinctiim  Ixjtwwm  tlio  np|K!r  two  jMiitiuns  is  ohliler- 
atcd  and  the  whole  of  the  rcotum  is  comjiaratively  straight  (Cunningham). 

The  |>eritonenm  is  refleotwl  over  the  up[>er  |K>rtion  of  the  rertnm,  and  is 
ndattvely  Ut  tJie  adult  nmdition  lower  d<jwn  in  childi-cn.  It  is  in  uU  vasxs 
mrt  so  low  behind  as  it  is  in  front,  whci*e  it  forms  the  rcoto-vcsical  pouch. 
The  attachments  of  tiie  rectum  to  the  surrounding  [Kirts  do  not  extend  so 
fai];h  in  rJiildn>n  n»  in  older  {lersuna.  As  a^  advant^cs,  the  three  |xirtions 
of  the  rectum  approjciinatv  the  aniditious  and  relations  fuuud  in  the  adult. 


DEVELOPMENT  OP  THE  OBGAXS  OF  GENERATION. 

The  rde  which  is  played  by  the  Wolffian  bodies  is  one  of  the  most  in- 
of  the  facts  in  eral>n*i)higy.  In  referring  to  the  nrinar.*  organs  it 
noted  that  the  Wolffian  bodies  take  no  part  in  their  fniimuion,  except 
to  contribute  from  their  ducts  the  ureters.  Prior  to  the  nppeamnec  of  the 
kidneys,  two  small  oval  m:wws  of  blastema  are  plactxl  <m  the  innpr  border 
of  the  Wolffian  bodies.  These  art-  the  nidi  men  tart-  testes  or  ovaries,  which- 
ever they  are  to  become  j  and  as  the  kidneys  are  formed  just  above  them 
and  griiw  Ripidly  tJicy  an?  pu^lirnl  ontward.  .After  the  kidneys  bocorae 
cstablLshitl  tlie  NV'olffiau  bodies  shrink  away,  Imving  only  mere  vestiges  of 
their  lower  parts,  whi<4i  consist  of  two  sets  of  canals  known  rcsi)ectivcly  as 
liir  Woiniau  anil  Muclleriaii  din*Is.  From  the  Wolffian  ducts  are  formed 
the  epididymis  and  vasa  defcrentia  ;  and  Irom  the  Muellei-ian  <liuls  arc  pro- 
duced the  vagina,  ntems,  and  Fallopian  tubes.  The  sexual  differentiation 
does  not  take  place  until  aUiut  the  fourteenth  week  of  embrt'onie  life,  and 
depends  upon  tlic  development  of  one  or  other  of  these  sets  of  fictal  ducts. 

TIIE  TESTICLES. 

It  will  be  seen  from  tlic  alxtve  nctxiunt  that  these  organs  arc  formed 
within  the  aWomcn  in  the  lumbar  ri^ion,  and  occupy  tlie  position  below 
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tlie  kiduoys  about  the  seventh  week  of  fSi'lal  life.  Thoy  lie  ])rhii»1  the 
p^rituuc'Uiu,  pouches  of  which  [klss  down  into  the  !*(.Tutum,  as  has  been 
stated  in  tlie  note  upon  in^iiiml  hernia,  and  appear  to  lead  the  way  for 
the  t&sticles.  These  or^ns  about  the  tilth  month  in  the  embryo  begin  to 
leave  their  original  ])ositiun,  and  jrraduully  dr^^ceud  to  opptisite  tlie  inlernal 
inguinal  ii|H-nin«;  in  tiie  extra-|H*rilonenl  fa»»;ia,  which  they  readi  about  the 
seventh  month.  At  the  eighth  month  they  ai-e  usually  found  within  the 
poTOtnni,  the  ]>eritoueal  prolongations  l»ceoniing  their  vaginal  tuniis  already 
dituritM'd.  The  tetttirles  inay  Iw  retained  within  the  abdominal  cavnty,  oi 
may  lodge  for  varying  jjeriods  iif  time,  or  for  life,  in  the  inguinal  IraeL 


J 
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The  ovaries,  like  the  te^tieles,  arc  at  firn't  situated  in  the  alxlonien,  uikI 
iu  the  process  of  development  also  dts^^nd,  hnt  only  so  ikv  as  tiie  brin; 
of  the  true  ix'Ivis  in  new-boni  in&nts.  Ailer  birth  they  gradunlly  read: 
the  side  wall  of  the  |«'lviH  and  Ixioome  relatively  near  to  the  external  ilia 
arteries. 

THK  UTEEUS.  ^ 

Until  the  approach  of  pulnTty  tins  oipin  exists  as  an  undevelopet 
rudimentary  btKly  plucetl  iK-'twwu  the  bladder  aud  the  iit-tum  in  tlm  upitei 
port  of  tlie  pelvis  (sec  Fig.  2!').  In  the  child  it  is  wholly  unlike  what  ii 
becomes  in  the  adult^  not  only  in  size,  btxt  altio  in  ite  external  and  interna 
cnnfif^nmlion.  The  cervix  la  longer,  thicker,  nnd  finncr  than  that  of  th< 
body.  Ju  truth,  there  can  hardly  be  said  to  be  any  body  to  the  organ  ii 
early  life,  for  the  arbor  vitie  reaches  to  the  top  of  the  uterus,  ainl  there  is  m 
internal  oh.  Thc^  np[>er  jwrtion  is  grnemny  thinner  nnd  mon'  flexible,  unc 
may  In:  cousidere<l  as  representing  the  body.  About  the  time  of  puberty 
tlic  uterus  undergoes  rapid  changes  and  acquires  its  adult  character,  tin 
body  growinj;  faster  than  the  (srv'ix,  tog<!tlier  witli  the  development  ol 
its  apiR'jMlagc?.  The  histolog)'  and  physiology  of  this  organ  have  l>eci 
lalx)riou.>*ly  studied  by  numcmus  investigators,  and  the  result  of  their  view* 
inclines  to  the  belief  that  the  uterus  is  imrmally  anteflexed. 

The  8tat«  4if  tiie  bladder  and  rcetum  will  have  much  to  do  in  dete^ 
mining  the  |M^ition  of  the  uterus.  Tlie  nttaehiiients  of  the  utenis,  eon- 
suitiug  mainly  of  jwritoneal  fukls  to  the  rectum,  bladder,  aud  jwlvic  walls 
am  so  arranged  as  ordinarily  to  allow  a  greater  mobility  of  the  organ  i[ 
inrihiMHl.  Ol)servalion  made  upon  the  cadaver  with  the  blwldcr  gradually 
dt^cuded  demonstrates  the  manner  in  which  the  vesico-uteriue  fold  of  peri- 
tuoeuro  acts  u[mhi  the  body  of  the  utems,  mising  up  the  fundus.  In  ease* 
ol'  •rtite  n'triillexiou  this  fact  may  siimetimes  be  of  eervlee.  The  muooiif 
nmubnute  lining  the  uterine  cavity  apixsirs  to  resemble  the  so-called  ade* 
aoid  tisnins  and  has  been  carefully  studied  recently  by  Johnstone,  whc 
will  Ik  tkm  "  mcustnial  organ"  because  of  its  proper  function  which  U 
at  puU'rty. 
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TBK   PERINEUM. 

tu  cliildirn  the  anatom)'  of  this  re^riuii  varies  from  that  of  oMcr  persona 
io  the  cban^:es  relativo  to  the  rectum  ami  bladder  and  to  the  j^ncral 
of  thp  fawiie  at  the  outlet  of  the  [wlvid.  The  ojwmtor  for  stone  in 
the  bladder  in  <dttl<lhood  who  eelecta  thia  n^on  Etiiould  rcmcml)cr  tliat  the 
pelvis  is  narrower  in  them  than  iu  tlic  adult ;  that  the  neck  of  the  blailder 
ta  hi$:h  up,  and  capable  of  lierag  put^hed  up  t-till  higher;  that  tlie  bulb  of 
lli€  apoii}^'  [Kirtion  of  the  urethra  is  vcrv  small  ;  and  that  the  rectti-vesicul 
ftJd  of  the  peritoneum  embraces  the  prostate  gland,  which  is  only  in  a 
mdiraentjiri'  state.  Fnim  theHe  eonsiderations  it  in  iniiM-rallve  tliat  the 
knife  should  Ik*  entered  elosc  to  the  mtxliau  raphe,  if  lateral  lithotuuiy  is 
ihodon^  upttn  a  staff'  held  elostly  under  the  pnlxa,  and,  with  the  rectum, 
pre\'iouely  emptie<l,  pidh."*]  Jownwanl  by  the  linger  of  the  olher  Iiand,  cut 
imtw&nl  to  a  |wint  midway  between  llie  anus  and  tnlM-r  ischii.  In  (^liildrcn 
it  is  lietter  to  cut  wcU  into  the  neck  of  the  bladder,  iu  order  to  avoid  opcit- 
ii^  np  the  pelvic  fawia  by  passing  beyond  the  prostatir  area.  In  <ases 
wlwne  the  stone  proves  lai^  it  is  well  to  mit  across  the  mtslian  line-,  keeping 
within  the  limits  of  llie  other  pru^tate  lobe.  Iu  all  operations  for  stoue  in 
the  perineum  tlie  bulbar  artery*  and  the  rectum  arc  the  chief  parts  to  avoid 
Wounding. 

THE  SPINE. 

In  the  embrj'o,  the  vertebral  column  b^ins  to  become  cartihiginoua  in 
the  aaxth  or  seventlx  week.  There  are,  generally  siK-ukiug,  thix>e  nuclei  or 
cBitres  of  ossification  in  each  typii^al  vertcbm, — one  for  the  body  and  two 
Sar  Um  Aichefl  or  lamina  arol  transverse  processes.  The  de|)osit  of  bone  in 
the  lamina^  of  the  vertebra;  commeucea  above  aud  protxjwk  gradually  down- 
ward ;  hence  we  often  meet  with  caws  of  spina  bitida  in  the  lower  part  of 
the  culumn  in  ain.'iequem:!'  of  aiTivt  of  development  in  the  himlHir  art^hea 
and  appw  port  of  tlie  sacrum.  Osslfii-atiou  of  the  budies  of  tlic  vertebne, 
aa  tlie  other  hand,  usually  U-gins  about  the  centre  (the  ninth  dorsal  vertebra), 
sod  exteudri  ui>wanl  nud  downwanl.  A  recent  obser\'er  states  that  there  are 
■ome  fifteen  Mgments  in  the  cuoeyx  of  the  f<etuu  fmm  the  fifth  to  the  ninth 
wwfc.  Tht«e  l»e«'ome  subsequently  aliciorbed  or  coulc^scc  into  the  four  per- 
moDcnt  vertebne  U'lunging  to  the  cowr^'X. 

At  birth  the  ia&nt'a  spine  is  quite  straight,  serving  merely  to  connet^ 
the  bmd,  limbfl,  and  nhs,  and  as  a  protecting  column  to  the  spuial  cord.  It 
b  veiy  flexible  at  this  time,  and  totally  without  the  important  factors  of 
irmvity  aod  muscular  txintractiou,  which,  lui  the  cliIUl  l»egins  to  sit  and  stand 
an«l  walk,  tend  to  produce  the  characteristic  curvatures  in  the  neck,  back, 
ind  loins.  These  curvaturf*  an*  not  fully  developed  until  adult  life,  and, 
u  the  spinal  culumn  ow(»  to  tlieui  ilt>  cl:isticity  and  {K>wer  nf  withstanding 
varioqs  forces  oomniunicntefl  to  it,  they  are  deserving  of  special  attention. 
Id  the  lack  of  the  ytmug  child,  e«fie«rially  if  it  Ik-  delicate  or  the  subject  of 
ntkxU,  there  will  always  be  noticed  a  general  curviug  of  the  column  book- 
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ward.  In  fiict,  it  may  l»e  Hiid  tliat  this  convex  cur\'atiire  of  tlie  liack 
ihat  which  [HTSdiis  natnnilly  iissumc  wlien  feeble  or  wt^rv  at  any  (loriod  o 
life,  and  Imbit  or  (K.ijupntiou  utU*a  makcu  it  verj'  pronounced.  The  dorsj 
curvature  and  the  pcKnc  pur\"ature,  made  up  of  tlie  Hacro-anx^-geal  vertelin 
are  tiiti  imturid  ones  f<)iind  in  fin  infnnt.  In  the  endino,  at  the  very  l)egil 
ning  of  the  turmatlon  of  the  <:ijlnmn  it  assumes  this  dorsal  eonvexity,  aa 
as  soon  a»  tlie  8a<TaI  pnimontory  is  develojied  it  is  only  raodifiiH]  by  ti 
ad<Ii(iun  of  the  saeral  and  eoecj'geal  eurves. 

The  normal  mrvatures  of  the  spine  are  maintained  to  a  great  extei 
by  the  dinks  nf  intervertehral  8ul>atan«f,  whirh  are  most  devehtped  in  t2 
regions  where  most  raovcinent  is  allowed.  The  intervertebral  sul)stancc 
composed  at  its  eirenmference  of  fibn:)ns  tissue  and  fibro-turtilage,  and  t 
its  (lentre  nf  a  soft,  pulpy  matter.  The  disks  :iet  as  buffers,  and  rea 
shocks  to  the  s|>ine.  The  natural  eur\'e8  are  all  antero-poeterior,  with 
very  slight  lateral  one  to  tlie  right  in  the  dorsal  region.  The  erector  spin 
mass  of  muscles  are  inserted  into  the  spines  and  transverse  proeesses,  or 
tend  to  establish  eijuilibHnm.  The  motions  of  whieh  the  spine  is  capab 
are  lateral,  autero-piisterior,  and  itHaton-.  The  greatest  degiw  I'f  i-otatu 
and  lateral  flexion  is  found  in  the  nock  and  loins.  .Structural  changes  ai 
unequal  muscular  exercise  pnKlncre  deformity.  MTien  the  rurvatures  a 
exjigige rated,  ihey  take  the  names  of  eypbosis,  lurdot-is,  and  swliusis,  a 
cording  as  the  convcxitj'  is  directed  liaokwai-d,  forward,  or  laterally.  TI 
first  deformity  is  seen  in  rickets  and  in  caries  of  the  vertebne.  The  lordoai 
or  satldle-ltai^k,  is  determined  very  often  by  inflainntntlon  of  the  hip  ( 
ooxalgia),  and  the  scoliosis,  the  most  frequent,  is  generally  met  with  anioa 
young  men  and  hoys  who  assume  vi<'ious  attitudes.  It  is  an  invariable  m 
with  rc^nu^l  to  spinal  defiimiitics  that  if  we  liave  a  weakness  oeciirriiig  at 
iwint  which  ocinsions  deviation  there  will  arise  eomix^nsating  dc\iatio 
above  and  below  it.  In  market^l  lases  there  will  (»crur  also  a  rotatori*  cui-v 
tJire,  caua«!  by  i-ontractitin  of  the  sli}j9  from  the  longissinius  dorsi  whi 
are  iuwrtcd  into  the  angles  of  the  ribs.  Tlirs  may  be  so  powerful  as 
place  the  transverse  processes  in  the  site  of  the  spine. 

Tditend  i-urvatures  in  the  dorsal  region  occur  about  tlie  fourth  or  fil 
vertebra. 

THE    LIMBS. 

The  earliest  traces  of  the  limbs  in  the  ejubryo  are  found  about  the  fii 
week.  They  nnder^  rapid  metamorphoses  so  that  about  the  eighth  we( 
not  only  are  there  rudimentary  arms  and  forearms,  thighs  and  h-gs,  but  al 
a  separaliau  of  digits  Ibr  bands  and  feet.  The  lower  limbs  are  a  little  lat 
than  tJie  upper  in  their  formation. 

Of  the  skeleton  generally  if  may  Iw  said  that  the  bones  (xmiposing  it  i 
not  acquire  their  final  compleW  development  until  adult  age  is  reachc 
During  childhno*!  there  are  marked  elianges  octrurring  in  the  bony  framewoi 
at  varicfus  [htiixIs. 

The  growth  and  development  of  bone  constitute  at  all  times  an  imports 
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whi<^i  tho  Aiii^con  may  have  to  contemplate,  but  in  uo  conneetion 
i&cy  U:  uion^  Huitahly  coiiHitJi'nil  (!iati  in  llir  liniK''  of  f-liililrrn.  From 
ifcethne  uf  Ek-rzclius  tiiu  chemic-al  cuuipositiou  ot'  bone  has  het'ti  di-scribed 
n  oof^thinl  animal  matter  anil  twrvthirds  rarthv  matter,  but  it  lias  been 
faBnd  bv  n%vnl  ob^'n-ers  tliuf  tlit>  irliitive  pr()|H)rti(m  uf  these  (.Hin^-ititnnnts 
Aflien  ill  the  difien^nt  bones.  Thert-  is  a  great  ditVerence  of  opinion  about 
the  variable  quantity  at  different  apw,  but  it  has  been  pretty  elearly  demon- 
<4ntfrd  tlint  tiu>re  is  no  ehani;e  in  tiie  prujMjrlion  in  the  ludivtdual  Wmea 
fiun  intaney  tu  uld  a^^,  and  that  riekcts  aud  uc^teiiniulaciu  are  due  not  to  a 
rJMii).!  in  the  bony  enmpn8ition,  but  tij  an  inherent  diathesi!*,  aH  snrofula  or 
npbiltjL  In  either  wonln,  it  is  ntther  the  tpiality  tliaii  lite  tpiuutity  of  the 
lents  which  mtasions  the  peculiar  chanu-terlslic  lesiuns  of  Iwne  iii 
r«'ltnnA.  The  jtroportinn  of  animal  nmtt^T  in  usually  dt*cribeil  as 
hang  in  excess  in  the  Ixmes  of  ehildit'n,  ami  the  earthy  elements  are  sup- 
k'jD  im-rtti-sr  with  advam-in;:  auji-,  but  it  fhuutd  he  riH-rillri'ted  that  the 
iring  iufiinrn-  arc  exceedingly  vascular,  and  that  it  i:^  ahuuBt  iin|io^ 
•blf  ttKiTtnifihly  to  remove  the  ve^u<ela  in  order  to  determine  by  exfx'rinient 
Ae  r%3u<  pro|n)rtion  of  t!»e  (Hnistitiicnts  i>f  bone  at  that  pcrioti  of  life. 

In  Uie  fietU9  the  skeleton  is  niappcil  out  for  the  cranial  bones  in  mem- 
hrMM^mid  for  ijie  lon^  bonesof  the  limbs  in  e;Lrtila<;e.  A  lonj!  bone  affords 
tbn  ti»¥l  ''xaniple  of  the  pnnftw  of  iwwiiiiaiiion,  fltr  it  may  lie  Huid  to  defHuul 
Bfmii  Upth  nirmbmnouA  and  cartilaginous  formation.  The  process  bep^ins 
in  the  ci-ntn*  of  the  nhail  of  the  bone  (diaphysis),  and  pmeepdfi  towanl-s  the 
cxtxrauliw  (epiphyseii),  which  renuiin  cjirtihi^inuus  until  Rome  time  later, 
itres  of  ussiflention  oci-ur  in  them  and  the  ]in»ccs.s  invtdves  tlicm 
he  exiremities  are  spijamtt-d  fn»m  the  shafl  by  a  layer  of  epiphyseal 
mftnagvf!  ontil  the  gn>wth  of  the  bone  is  complete<l  (seit  Fij;.  30).     8iniul- 

iiasly  with  the  i>ssi(ic  chfiuircs  in  the  centrr  of  the  t-artila^e  of  the  fJrtal 
BDe,  a  vpfj-  viwidar  membr.iiie  in  develo|M>d  arrm  nd  the  shnfl.  This  is  rolled 
ibr  jtrrioiirttm,  and  mni<i}^s  of  two  layem  which  M!rve  m  a  nidu8  for  the  rami- 
ficatioos  of  res^'U  which  )iass  from  it  intu  (he  bnne.  In  yotm^  L-hiidren  it  ia 
thaek  Uld  veri'  vascidar,  and  Is  only  conm^L-tcd  at  the  epiphyseal  cartila^itrs  at 
Mtlwr  «fMl  of  the  i^haft,  Ijeinj:  sr-paraled  frf)m  the  latter  by  n  liiyer  of  soft  blas- 
tmui  mntaiiiin^  "  •i^tooblaftt.s,"  from  which  osi^itication  proceeds  on  the  sur- 
fiirt-of  ||ti>  pntwih;:  l«"ne.  Green-jitiek  or  incomplete  fractures,  which  occur 
noM-timra  in  eJiihlren,  an>  pnilmbly  dmt  as  nini-h  to  this  I'ondition  4)f  tlie 
pprifwtenm  an  U>  the  ap^HUvnt  e;iecs8  of  animal  mutter  in  tlie  l>one  itsclfl 

ff  iu  lift-  the  iM^riostcum  is  thinner,  less  vaaeidar,  and  more  adherent  to 
irfar»*  of  the  \ntne.  Tlie  tendons  and  H^menta  havi*  limier  hold  ujHm 
ifcr  bonm,  lirratiae  they  liecome  incorporated  and  continuous  witli  tlie  perios- 
Mnn  M  ihfir  altJM'hment,  Cartilajie  is  now  e«^nsider*-d  as  only  a  temporary 
■ila^fiite  for  Ikmu-  iu  the  early  stu^^eis  of  the  fornmtion  of  Uie  skeletuu. 

BfUMi  gmw  in  Icn^i  by  de|Mjsition  taklu};  place  from  the  ends  towards 
m  «eat7C  The  f*haft  inerea'sci*  in  ciivnniferencr  by  deposition  from  the 
yiiiic<Miin  on  tiie  external  eurfatv,  while  the  iiuxlullary  canal  is  jproduoed 
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by  absorption  from  within.  Owiug  to  the  ends  of  a  long  bone  ha\'inf 
separate  wntres  of  oasificatioti,  an<l  the  interposition  of  the  layers  of  carti- 
lage between  tlieni  and  the  shaft  until  iti<  full  length  In  attained,  the  boue  ii 
indurated  in  the  parts  where  the  grcatc^st  strength  is  required,  whilst  th< 
longitjidinnl  growth  ih  fat^ilitatrd. 

About  the  centre  of  tiie  shall  of  the  long  lM)ne8  tliere  in  a  lar^  foramei 
leading  obliquely  into  the  moduUan.'  canal,  wlueh  aocoinmodoa-s  the  mcdul 
Ian*  arterj',  uaually  a  branrh  of  the  main  arten*  of  the  part  of  the  limb  ti 
which  tiic  Iwne  fx-hmga.  This  nioliilhirv  arteiy  wends  branehes  upwart 
and  downward  through  the  marrow,  which  are  generally  considered  U 
aruislonioHe  with  tJie  artericM  of  the  (■iiiHi'I]niis  and  timiptirt  tirtHuen.  Thi 
veins  emerge  fnjin  the  h>ng  bones  by  fbramiiia  at  the  extremities  and  upoi 
the  surftce  of  the  shaft  and  by  the  foramen  for  the  medullary  artery 
Owing  to  the  veins  U'ing  enclose*!  in  the  bony  Hssuce,  their  eoatt*  are  ex 
eeediiiglv  thin,  and  coiiaefiueiitly  in  cjihus  of  amputation  where  there  i 
su]>puration  there  is  danger  of  purulout  absorptiuu.  lu  children  and  younj 
per&ons,  where  the  |ieri(.etenm  w  thick  em)Ugh  to  admit  of  lieing  dissecte< 
rpsidily  from  the  iMine,  it  is  advi.i:d)le  to  make  a  flap  of  the  iMrinHteuni  t< 
u>ver  over  the  end  of  the  bone  beturc  adjusting  the  skin  and  muscle  llap 
of  the  stump.  V 

The  medull.in'  canals  of  fhr  long  bones  in  thp  infant  an;  filletl  with  ; 
reddish,  oily  lluid.  By  di-gnxs  this  becomes  transformwi  iuto  a  iiitlY  sub 
stance  of  a  yellow  color. 

THE   UPPER    EXTREMITY. 

There  ia  very  little  alwut  the  scapula,  which,  together  with  the  clavicU 
the  iijiiKT  end  i»f  the  humerus,  and  the  atnictures  surnmnding  thciu,  form 
tlie  region  of  the  shoulder,  that  is  peculiar  to  childhood,  other  than  that  th 
several  centres  ui'  08iiiiti«ition  from  which  it  is  developed  are  not  compl(!tei 
in  their  office  until  about  the  sevculecnth  year.  The  acromion  is  rarel; 
joined  to  the  bone  proper  l»efore  the  twenty-second  year,  and  sometime 
there  is  only  a  fibrous  connection  Ix'twi'en  it  and  ttie  spine,  winch  may  giv 
rise  to  supposed  fracture.  It  ia  worthy  of  note  that  tlie  Utissinms  dors 
muscle  jwsscp  over  the  inferior  angle  of  the  &--apula,  and  is  usually  attaclio 
to  it,  so  that  the  lx>ne  is  held  in  contact  with  the  thonix.  As  a  re-sult  froti 
injury,  the  angle  may  slip  from  beneath  the  muscle  and  project  under  th 
skin.  In  poorly-nourished  cliildren.  where  the  musdee  are  flabby,  th 
scapnlfp  often  jut.  like  t\vo  prominent  wings. 

The  clavicle  is  peculiar  in  that  it  is  not  only  the  first  bone  in  the  skcleto: 
to  ossify,  but  that  ossification  in  it  begins  in  its  priman.'  fibrous  substane 
before  the  de]xijiition  of  cartilage.  At  birth  the  entire  shaft  is  Ixuiy 
although  the  ends  are  cartilaginous.  The  sternal  end  is  the  sole  epiphysi 
to  the  claWcle,  and  it  is  joined  to  the  shaft  about  the  twenty-fifth  year.  It  i 
rarely  separated  from  the  shaft  by  accident,  owing  to  tlie  close  liganieutou 
attachmenLs  of  the  steruo-elaviealar  joint,  but  the  |}uwerful  pcctoralis  majo 
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jui^ht  produce  dUplaccmcnt  in  a  young  person.  This  bone  ia  fre- 
the  seal  of  grc^n-stiok  traHure,  owing  to  the  loose  and  exceedingly 
tludc  perinBtoum  whifli  i^urnHiudij  it  iu  the  yuung,  an  wf'II  an  \t»  more 
tarty  oa^fication.  The  prceeuco  of  the  protecting  jieriosteuni  renders  iiijuiy 
to  the  sutijaocnt  stnictures  in  case  of  fracture  of  the  bone  in  children  very 
imjtnilnlilf. 

The  humerus  at  birth  is  nearly  ossi6cd  in  ita  whole  length,  the  extremi- 
lia  being  entirely  cnrtilj^inous.  Oasification  Hoes  not  eommenoe  in  the  head 
of  Uw  bone  lK>fitre  tlie  M>c<)ud  year,  and  iu  the  tubc>nK4itie»  in  the  thin)  year. 
Generally  tlien;  i«  one  centre  of  oaaaHcation  for  the  t^vo  tuben>sitics,  but 
Aen  nwiy  l»e  one  for  each  tuberosity.  Abont  the  fifth  year  the  centres  for 
tiw  bead  and  tulMTuatieK  beronin  joined,  and  funn  the  iip{>c>r  epiphyBiti, 
vbrh  i*  uot  united  to  the  hIuiII  until  the  twentieth  year,  and  aometimca 
laliT.  Th»'  lower  end  of  tlie  iiuineruH  is  developed  by  a  eeutre  of  o»sifi- 
cotiod  in  the  radial  portion  of  the  nrticiilar  surface  about  the  third  year, 
and  juintiwr  cvntre  for  the  inner  artieular  euHhe**  ap|>(>arin^  as  late  as  the 
twelAh  year.  The  inner  roudylu  ia  formed  about  the  fillli  year,  and  the 
i«itrr  (vi>dyle  in  the  fourteenth  year.  In  the  sixteenth  or  aevcnteonth  year 
tfaecoudyh-^  and  articular  8urfa<X'?i,  having  joined,  unite  with  tlie  shaft. 

In  early  ehildhiKxl  the  Ugumcnts  and  tendonis  about  the  joints  are 
tUaoget  and  raore  resisting  than  the  contiguous  bone.  Falls  upon  the 
ihoalder  or  U|H)n  tlie  anu  held  clo«^  to  the  side  of  the  body  in  children 
may  rrtnilt  in  detat-hnient  of  the  upper  epiphyi^ts  of  the  humenis.  In  one 
i»*r  within  the  writer's  practice,  ft  little  gli-l,  aged  five  years,  sustained  a 
frarcure  of  the  shaft  of  the  humerus,  with  «<'p!iration  of  both  the  upper  and 
lowrr  epiphy«itp!t  Thin  fomi  of  aecidcnt  is  eoninioner  in  chihlhood  than 
fmcCure  of  the  surgical  iieek  of  llie  humerus,  aud  tlien-fore  the  importance 
y  given  to  the  distinction  i>rtw«?n  this  and  the  anatomical  neck  in- 
to iiidimtc  the  danger  of  fnutture  of  the  former  mtticr  than  of  the 
lattrr  is  tumcccsBary,  until  after  the  euusolidatiou  of  the  shaft  witli  the 
f^phvflia  at  pulierty.  Arrest  of  development  of  the  arm-hone  muy  follow 
upoo  interfon*nre  with  either  epiphysciil  line,  the  upper  imp  <if  wlii<'h  is  at 
lihv  boiie  of  the  grmt  tulKni«ity  aud  tlie  lower  just  alKivc  the  condyles. 

Lifting  (Jiildren  by  the  arms  is  a  hazardous  proceeding,  and  tlie  reason 
why  it  in  so  infrequently  f<>llowcd  by  dislociition  orepipliyswd  detachment  is 
|KT>(mbly  due  to  the  ligamentous  function  of  the  long  tendon  of  the  biceps 
nitt«clc  ami  the  pn>teetiug  intlncncc  of  the  deltoid.  There  is  a  large  buna 
ooder  Ou*  deltoid  anil  over  the  insertions  of  the  supra-  and  infra-Bpinatus 
mii9v]i«,  which  soincliiues  cfiuwnunicatcs  with  the  shoulder-joint,  Acute 
miirittt  in  iiiGuits  may  be  due  to  strain  or  wrench  involving  the  buma  or 
inritio^  epiphysitiM,  w*hieh  involves  the  joint-structurcH.  It  is  less  common 
in  the  f>-houhier  than  in  the  hip. 

Th«  Elbow, — Owing  to  the  cartilaginous  comlltion  of  the  olceranon 

pftnew  of  the  nlnn,  which    ftirms   a   hinge  with    the   lower  end  of  the 

the  eJbow-joint  in  L-hiltlhood  owc»  its  main  strength  to  the  lateral 
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ligonicutd  au(l  tlie  tciKioii8  of  tlie  mii8t!lea  «*hifJ»  yt&m  ovpr  it.  Jnst  belO 
the  externa]  coDflvle  of  the  humerus  there  is  a  pit  or  diiiijilt;  iu  the  rtkin  ( 
the  t.4iiM  wheu  thfi  cJbow  is  cxtendHl.  This  pit  is  an  importaut  laudiimr 
OS  the  head  of  the  radiii.4  <.-aii  bt'  i'At  rullit]<r  in  pronation  and  rtuptnotion  ( 
the  forearm.  There  is  a  krge  bursa  over  the  uloemium  aii<l  anothi?r  U'lua 
tilt*  iii^rtiou  of  the  tri«!p«,  neither  of  whirb  ordinarily  cuinniuuieat^ai  wt 
the  juiut.  It  ia  well  to  note  tlmt  the  epiphyso^  which  meet  at  the  elbo^ 
joint  unite  with  their  shafts  earlier  than  th'jee  ut  tiic  op|KJttitc  e^ids  of  tl 
bunes;  uhut  tliut  Uie  foramina  of  the  mcxhtUiiry  arteries  are  directt.'d  (otoart 
the  cUmjw.  I 

The  development  of  the  ulna  oceurs  from  three  cienfres. — one  for  tJ 
shall  and  one  for  either  end.  At  birtli  the  ends  are  entirely  cartilaginou 
The  olecranon  docs  not  Ix^n  to  o^ify  until  tlie  tenth  year,  aud  it  Ih  juint 
to  the  shaft  about  the  sixtM'ntli  year.  The  lower  end  ossiHea  in  the  foun 
year,  and  joins  the  slmft  in  tlie  twentieth  year. 

The  nidinB  is  devekined  from  three  centres.  The  head  is  ossified  in  tl 
fifth  year,  and  joias  the  sliaft  alwmt  the  eighteenth  year.  The  lower  end 
ubeiiiod  during  the  seeucd  year,  but  dues  not  unite  with  the  shaft  hcFdl. 
the  twentieth  year. 

The  Wrist. — The  Iiones  of  the  wrtat  are  all  t;:irtilaginon»  at  birth,  at 
tlu'V  iHHMtme  ()i!4stfitil  at  vai*\'in|r  ])eri(>ds,  as  follows:  tlie  os  tnajfuum  in  tl 
first  year,  the  unciform  in  the  setH>ud,  the  cuneiform  iti  the  thinJ,  tlie  trapi 
zium  in  the  fourth,  the  semiluimr  in  the  finh,  the  sniphoid  in  tiie  nixlh,  tl 
trapezoid  in  the  seventh,  aint  the  pisiform  nut  geniTolly  bi-lbre  the  Iweltt 
ytsir.  The  bui-sie  at  the  wrist  do  not  connect  with  the  joint,  but  are  in  reh 
tion  with  the  adjaeent  tendons.  I 

The  metjiearpal  l>onea  and  the  pltulan^t;:^  are  usually  cumpnsed  of  a  sha 
aud  au  up()er  epiphysis.  The  shafts  ore  a^wified  soon  after  birth,  aud  U; 
epiphyses  are  all  united  about  tlve  twentieth  y*Hir.  • 

THE    LOWEK   ESTKEMITIEH.  ^ 

The  hiiJ-joiut  is  ao  deeply  plaitd  and  thiehly  covered  by  soft  parts  thi 
it  is  more  exempt  from  acute  Infiummation  in  childhood  than  other  joint 
It  follows,  however,  frvni  its  peculiar  constrnction  that  when  dis4-as«!  attach 
the  hijvjoint,  and  is  attended  with  fonnation  of  pus,  the  >le.struetivc  cliangt 
are  very  p;reat,  bccau»c  the  pua  is  so  jient  up  tlmt  it  is  long  before  it  reachi 
the  surface.  The  capsule  is  thinnest  in  front  an<I  Ix-hiiid,  and  in  (•uses  u 
efl'usion  into  the  joint  the  swcllini;  (irst  !*how:*  itself  in  tin-si-  hKalities. 

In  chronic  hip-discosc  in  eliildren  the  limb  assumes  certain  false  posi 
ttons,  which  have  been  di-T^enbed  by  Tre\'«?  as  follows:  first,  the  thigh  i 
flexed,  abduet<xl,  and  a  Utile  everted;  ass(M.'ialed  willi  this  there  is  iippiiren 
lengtlienii^  of  the  limb,  then  lordosis  of  the  spine  occurs,  then  the  thigl 
becomes  alxJuctetl  and  inverttxl,  and  incident  to  this  then*  is  apjuirent  sliort 
oning  nf  the  lind)  ;  ih'iA  is  foUowt^l  by  real  shortening  of  the  limb. 

Tlie  disease,  when  it  bq^ius  iu  bunc^  usually  involves  tlie  epiphyseal  lia 
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itiitr*  thp  hfwl  of  the  fi-miir  to  the  neck.    This  epiphysis  is  Joiucd  t*>  Ui« 

iiUxit  the  ei};ht('4;i)th  ur  uiiiL'tei-uth  y«ir.    Iti  hijwliscasc  pain  18  referred 

to  Uk>  fn>ul  of  tJie  kuee  by  the  anterior  erurul  ner\T,  antl  to  the  baek  of 

tbe  joint  by  the  obturator  and  ariutic  nerves,  thesse  nerves  supplying  both 

jointA. 

The  tlimc  boant  composing  the  aoetabulum  arc  unitttl  by  a  Y-s)iil{>»1 
cartibf^  until  tbe  age  of  piilwrty,  and  in  some  cases  of  destnietive  hip- 
ilinue  mnv  Imtothc  M-|Kir.itiiI ;  :iik1  tliere  ia  u  lur^  hiiriia  l)elw(.iMi  thn  front 
«r  the  C3i|»ulc  and  the  tendon  uf  the  i]io-i>sua5  mu^'le.  It  ctiimnuuicatt^^ 
with  thv  joint.  There  are  also  bursas  between  the  great  trochanter  and  the 
glntnu  niuximtu^  muscle,  and  over  tlie  tul>eroisity  of  tlie  iaeiiluni.  Neither 
uf  thcae  is  normally  eonuected  with  the  juiut. 

TIms  aeetabulnm  is  generally  completely  oftsificd  by  the  eighterntli  year, 
Tl»''  femur  i*  developiMi  by  five  centres,  one  for  the  slmW^  one  for  each 
lity.  and  ono  for  isu'h  tnK>lmnter.     It  begins  to  ossify  next  afler  tiie 
d«ricl*»  in  the  fcetus.    The  centre  for  the  lower  cud  of  the  boue  appears  ju3t 
Mum  birth,  and  forms  the  condyles  and  tuljerwities. 

The  head  uf  the  femur  lie^ins  tn  ossify  about  the  end  of  the  fii-st  year, 
tbe  jfrt-ttt  tn^'hanter  about  the  fourth  year,  and  the  lesser  trix-hanter  Ijelweeu 
tb^  tbirtfcnih  ami  fuurteeuth  yeai-s.     The  epiphyses  are  not  joined  to  the 
Aali  UMlil  atWr  pulK-rty, — the  first  Immh";  thf!  les«?r  trtH-Imufer,  the  next  the 
|:mU<'r  triK-hnuter,  tiie  next  ihe  head,  the  lower  extremity  (which  U  the  first 
tosfauw  ossifieation)  not  eonsolidating  with  the  sliafl  before  the  twentieth 
Ttiw.     On  acconnt  of  the  lengili  of  time  \vlii<;h  the  lower  eplphysi.-*  takes 
^_  to  uwjfy,  the  growth  of  the  femur  is  gi-eatcst  iu  the  lower  part  of  the  shurt. 
^■Iii  iiperfttin};  for  knoek-knec  or  l)owed-l<^,  it  is  well  to  avoid  interfering 
^wwitb  tiie  epiphyseal  nirtila^,  so  as  not  to  nunltfy  the  growtli  of  tlie  limb. 
^"       T!ir  tibia  aad  fibuh,  like  the  boues  of  the  forearm,  have  three  eentrus 
of  oa»ifi(«tion.     The  centre  for  tbe  upper  end  of  the  tibia  appears  at  birth, 
awl  is  (imipleletl  nnil  Joined  to  the  sliafV.  alwut  thi!  twentieth  year.     The 
lower  end  shows  os^ifiealion  iu  the  second  year,  and  joins  the  shall  in  the 
<9f[lit*«>ntb  y*5ir.     The  upper  cud  of  the  fibula  begins  to  show  ns-tifitntiou 
•bnut  tbe  fourth  year,  ami  unites  about  the  twenty-fif^h  year.     The  lower 
app«-ar>^  in  ibe  second  year^  and  unites  atK)ut  the  tweiillctb  ye:ir. 
Aljoitt  the  knee  there  are  many  bursic ;  iu  liid,  they  are  placed  between 
Ibc  Iwny  pmrninences  and  tendons  of  all  the  muscles  attiwhed  in  the  neigh- 
IviHi'mmI  r>f  (liifi  Jiilnt.     Some  of  these  c(mimunicate  with  the  arti<'ul:iti(>u, 
bMl  th«r*«.'  whifth  nidsl  fre^iucDtly  do  so  are  the  bursa;  wfiicb  are  plawd  bo- 
twerti  tlie  (piadrifV'|)S  and  the  femur  and  lietwe<>n  the  ligamentnm  patella) 
«ad  Uir  tubercle  of  tlie  tibia.     The  first  of  these  is  just  alcove  the  |H>uch  of 
»yiiuvial  m«nbpane  which  extends  alx>ve  the  patella,  beneath  Ihe  extensor 
Irodon.     JointHliAcnse  in  very  apt  tti  affect  tbe  knee,  uwiug  to  its  exprxsed 
poMtioo.     In  iM^loeted  vase»,  the  hamstring  muscles  arc  frc({uently  con- 
to  their  rooeiving  brandies  from  tbe  great  a'iatic  ner\'e,  which 
e  joint.    In  some  cssea  of  progressive  disease,  the  amtractiou 
tou  t.-4 
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ortheAC  miisclcs  will  prwlnoc  a  partial  luxation  by  drawing  the  tibia  bw 
ward. 

WhcD  efftision  takes  place  in  the  aiikk'-joitit,  tlie  swelliug  fiiirt  appe 
in  front  Ivenwitli  the  cxtensiir  tondon,  and  attem-ards  lieldnd  on  cither  a 
of  tJie  teiido  Adiillis.  Tlic  loCeml  ligameul»  are  too  Htrung  tu  he  affco 
by  effusion  within  the  joint. 

The  Foot. — Th(*  normal  an-h  of  tlie  fijot  ia  in  (rr«it  measure  mainfAli 
by  the  central  [mrt  ul'  tin-  phintar  fa^icMa.  ll  is  uxa^i^^raU-d  Iiy  marl 
oontractioD  of  this  fascia  in  elub-foot,  sueh  as  eongetiital  vanis  nud  tali; 
(«jiiinti)s.  In  onler  to  divide  the  mpmhranc,  the  knife  slimild  i»e  intnKlm 
from  the  iiuier  side,  so  as  to  avoid  the  external  plautar  aitciy,  aboiv 
finger's-breadth  from  the  os  ealcis. 

In  dividinp  the  tendo  ArhilKs,  the  knife  should  be  introcluonl  a  dngia 
bivadth  alxive  its  insertion. 

TliR  jHWterior  tibial  vrsMcl  nins  midway  Ix-tween  the  os  calcis  and  < 
internal  malleolus.  The  tibialis  posticus  tendon  may  be  easily  d)vi< 
abtive  the  base  of  the  inner  malleohi!^  It  can  1>p  cut  also  on  the  sitle 
the  fiHtl  lietwocn  the  annular  ligament  and  thr  HL-;iphoid  boue.  Tlie  tend 
of  the  tibialis  antieus  may  be  divided  in  front  of  the  ankle  or  at  its  insert! 
into  the  internal  cuneiform  lione. 

The  tarsal  hemes,  exeeptinj;  the  os  calels,  all  have  one  centre  of  osslft 
tion.  The  os  enleis  has  an  epiphysis  which  appears  during  the  tenth  yi 
and  unites  with  the  re-^t  nf  the  Im^hp  after  ])nl)rrty.  The  order  in  whr 
tJie  ankle-Umcs  ossify  i»  as  folltjWH :  the  body  of  the  os  (^Icis  in  the  sij 
month  of  fu^tal  life,  the  ofti'agnlus  in  the  seventh  month,  the  cuboid  in  i 
ninth  month,  the  external  cuneiform  in  the  first  year,  the  internal  cnneifoi 
in  the  thin!  year,  the  middle  cnneilorni  in  the  fourth  yt^r.  The  metatax! 
bones  and  plialaiiKes  have  eaeh  one  centre  for  their  shafts  and  one  for  th 
epiphyses.  The  epipiiyses  apjiesir  at>oni  the  sixth  year,  and  Ijecome  unit 
betw(!cii  the  eighteenth  ami  twentieth  years. 

Id  conclusion,  the  author  vmtnres  to  state  that  the  illustrations,  m\ 
of  which  are  original,  are  adaptc<l  from  hia  fortlicominjr  work  on  Anatoli 
The  phntojjraphs  of  living  chiUlren,  indi(^*ating  to] K>j;raphi rally  the  |Misiti 
of  the  thoiiu'ic  and  abdominal  organs  and  the  important  surgical  landmarl 
are  intended  to  serve  as  diagrams.  The  rise  and  fall  of  the  diaphragm  a 
tiie  distention  uf  the  .itonuu-h  during  digci^tiou  render  it  dlflicult,  howev 
to  map  out  with  accuracy  the  position  of  the  viscera  on  the  living  body. 
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PRELIMINARY    REMARKS. 

Tar  raope  oue  Btudim  the  litcmtiirp,  of  the  physlolt^  of  infancy  and 

bood,  tjic  more  tlie  truth  m  furced  home  on  one  that  but  little  tluit  can 

of  vainc  in  practicr  h  known. 

j_l»or  are  we  likely  much  tii  advance  in  our  really  useful  knowledge 

fmtiicr  ste|ia  in  the  direction  of  a  molecular  physiolo^  have  been 

^etv  of  the  text-books  upon  children's  diseases  have  mtich  space  allotted 
to  the  (itndy  of  physiohf^v.  The  growth  and  development  of  the  infant 
m  iat^«ct«  of  importflmv?;  the  eliemistry  of  its  Hecretions  bears  iipoD  the 
Hmt  {{Otttion  of  dietetics  ;  the  Btudy  of  iIh  excretlonH  ^ivts  uh  an  index 
to  lis  taaBae><hanges.  The  guide  to  the  maintenance  of  ite  health  is  a 
koowledgp  of  its  phywol^tgy. 

WbiUt  there  is  niiieh  that  is  of  absorbing  interest  t^  ihc  student  of 
biolc^'  in  what  has  alreiuly  l»eeu  atiecrtaincd  of  the  physioKj^y  of  infancy, 
[iMiMt  of  it  ifl  of  a  theoretical  or  not  clearly  applitaihle  nature,  and  moreover 
piire  a  large  volume  to  expound.  In  this  work  nothing  but  what 
ical  lienrinp*  or  actual  utility  can  l>e  H'^'f"(  **"*  iJ'p  author  prefers 
to  present  a  eliar  if  mtagre  outline  rutlier  than  a  confused  picture  of  detiuls. 

GROWTB. 
ocTvr-bom  male  child  measures  on  an  average  50  centimetres,  and 
finale  49.  The  rote  of  growth  in  length  has  been  det<'miinetl  by 
lAuzik  to  follow  a  ivrtain  law,  inf^n-^L^in^  t^evcn  and  a  half  centimetres  in 
cnteto  vpacca  of  time,  following  an  arttluneticul  series,  so  that  at  the  end 
«f  the  finst  muntli  the  itody  measures  57  J  cm.  in  length ;  at  the  thinl  month, 
IftoD. ;  nt  the  .iixth  month,  72^  cm,;  at  the  tenlh  month,  80  cm.  ;  at  the 
fWnmth  month,  H7A  em.;  at  the  twenty-first  month,  95  cm.  During  the 
text  aritfatnetical  series,  from  21  to  276  months,  the  increase  is  at  tlie  rate 
rf  five  centimetres  per  inter\-al,  the  numlier  of  intervals  being  seventeen. 
Tb»  blcr\-al  rrTjnirc<l  for  the  added  unit  of  growth  is  seen  to  increase  in 
■fithw*^]  progression. 
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Growth  in  Weifirht. — Three  thousand  two  hundred  grammes  is  gi^ 
as  an  average  weight  of  the  full-term  male  child,  and  two  thousand  d 
hundred  for  the  female.  But  this  seven  pounds  is  often  exceeded, 
natural  loss  of  w^eight  occurs  for  three  or  four  days  after  birth,  being  rati 
more  than  six  per  cent,  of  the  body-weight.  In  grammes  the  total  loss  1 
been  estimated  by  Haake,  Winckel,  and  Quctolet,  at  222.  Then  folio 
an  increase  in  weight  which  appears  to  vary  greatly ;  for  some  aas^  ti 
tlie  growth  is  gradual  and  r^ular,  whilst  others  have  observed  it  to  tt 
place  by  leaps  intermittently.  Sometimes  much  flesh  is  added  during  i 
second  month  of  life ;  but  the  fourth  month  often  witnesses  the  great 
rate  of  increase  in  weight. 

Eussow  noticed  a  considerable  difference  in  the  increase  in  weight 
infants  according  to  the  mode  of  rearing  them :  in  the  breast-fed  i 
growth  is  more  steady  and  always  transcends  that  of  the  hand-fed. 

Speaking  generally,  the  weight  of  the  body  is  doubled  by  the  fi 
month  and  trebled  by  the  twelfth ;  Russow  avers  that  hand-fed  babes 
not  treble  their  birth-weight  till  the  second  year  of  life ;  the  same  differej 
obtains  in  after-years,  so  that  a  child  four  years  old  which  was  suckled 
the  mother  (for  the  usual  period)  weighed  generally  two  thousand  grams 
more  than  a  child  who  was  artificially  fed  from  birth. 

In  weighing  infants,  allowance  must  be  made  for  the  passage  of  ur 
and  ffeces,  so  that  a  difference  of  20  to  30  grammes  counts  for  nothing. 

Whilst  using  weight  as  a  guide  for  appraising  the  welfare  of  childr 
it  should  be  remembered  that  rickety  and  scrofulous  children  are  ofi 
heavy  from  a  richness  in  fat :  we  should  therefore  compare  the  growth 
weight  with  that  in  stature. 

Estimating  the  weight  at  birth  as  three  thousand  one  hundred  gramm 
Hiilmer's  investigations  gave  the  following  results  showing  the  daily  a 
monthly  rate  of  increase  : 

1st  month,  3835  grammes,  showing  an  increase  of    735  at  the  daily 
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Zeising's  table  shows  that  the  absolute  growth  in  length  of  the  wh< 
of  the  members  of  the  body  is  greatest  during  the  first  tricnniura ;  t 
smallest  growth  in  length  of  most  parts  of  the  trunk  occurs  in  the  thi 
triennium.  The  increase  in  length  of  all  parts  in  the  first  fifteen  years 
much  greater  thau  the  further  growth  of  the  body  up  to  its  completic 
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A  comparison  between  the  gain  in  weight  ami  the  growth  in  length  is  in- 
tfroedvo,  ^tm-e  thvmi  iiuTt'nii'nt.s  i«iftdoin  pnM^H.tl  in  dueiif  rt'latiuimhip  t<>  eat'h 
Dtlxr,  tliuugh  a  <.vrluiu  poiTillflisui  botwci-n  the  twu  shuuld  he  ohservttl. 
Aa  incrrftsc  in  weight  oft<?n  precedes  further  growth,  and  rapid  growth  is 
often  intemiptti!  hy  an  iiK-n-jwe  in  fli-ah. 

Cjtfnerully  the  ipiin  iu  wiiight  after  hirth  is  more  evident  tlian  the  increase 
a  \eogih ;  these  two  element)?  of  growth  have  no  very  definite  proportion 
to  each  other,  btit  a  <¥rtmn  relation  between  tliem  nmy  l>e  oliservcd.  A 
rifEoroiu  ciild  gi>iH'raIly  gains  fuiir  pounds  iu  weight  in  throe  mouths,  and 
■a  increase  of  a  ponnd  e\'cn.'  month  rausct!  the  cJiild  to  dnuhle  its  birth- 
weight  in  five  montlm,  and  treble  it  in  twelve.  After  the  fouilh  day  Uie 
Wt  grows  iu  weight  at  the  rate  of  three  ounces  for  the  second  week,  four 
omooft  for  the  tliird,  five  ounces  for  the  fourtJi,  and  during  tlie  Hotxjnd  month 
ID  oaooe  a  day  is  about  the  right  quota  of  growth  iu  weight.  In  the  tliird 
■nd  ffinrth  nionlhR  alxxit  five  on[ux>;<  a  we^.'k  ia  IJic  anumnt ;  thiH  dropt^  in 
liw  next  thrtT  months  to  an  avt-ragt?  uf  tlure  ouuc-os  a  week ;  then  about  the 
tfHhing  period  a  slight  pause  in  growth  and  weight  may  be  noted.  Growth 
in  length  may  lie  awoiniranitHl  by  a  pligiit  falling  off  in  weiglit.  In  spring 
and  rarly  summer  the  leugtli  of  tlie  body  increases  often  in  a  marked  man- 
Dcr,  recalling  s<.imcthing  of  a  similar  process  in  the  v^rctablo  world ;  in 
Dartfaern  latitnd<*,  growth  in  rhildren  geems  to  occur  at  these  periods  only. 

A  child  in  htnltli  generally  gains  twenty  pnnndi:  in  weight  and  ten  ineh(!S 
in  bcngbt  in  the  first  two  years  of  life ;  iu  the  third  year  four  {Hiuuds  and 
inar  mches  are  about  the  nsnol  additions  to  the  weight  and  stature.  During 
the  DPxl  six  years  the  Uwly  inrreases  by  nnntial  increments  of  four  pounds 
in  wngiit  and  two  or  three  inches  iu  height.  After  ten  yeara  ttie  Uxly  puts 
00  flesh  at  the  rate  of  eight  pounds  a  year. 


AVERAGRH  OF  HEIGHT  AND  WKIOUT  OF  BOYS  ANT)  RTRLS  OP  KXOUSn- 

SI'EAKI>'»    IIACES;   CALCULATED    BY  DU.  WILLIAM    STEPHENSON 
rUOM  TOTALS  OP  BKITISU  AND  AMEKICAN  STATISTICS. 

DOYS. 

Height  la  Unln  In  Weight  In           Oitin  in 

Tmn.                                                                 InchfiH.  Ucl«hc.  IVundi.  Weight. 

& 41.30  .    .  40.4S               .    . 

C   .   . 48, 8«  2.M  44.7M  4.80 

• 46.8e  I.OS  40.89  4.00 

e 47.41  1.55  54.41  6.02 

» 49.fl0  2.28  69.82  041 

to 61.7(1  2,07  ftfl.40  6.68 

JI    ] 63.47  1.71  Tl.Ofl  4.0» 

12 6S-06  1.68  76.81              6.72 

IS 67.08  2.01  83.72  6.91 

14    [ 69.60  2.64  98.4fl              9.74 

H    ]                       fl2,27  2.67  IO4.90  11.44 

jd    * 64.«(l  2.89  ia>.l»  15.10 

\j    \ Ofl.'JO  1.64  129.19              9.19 

U    ] 66.81  .61  134.97              6.78 


Agt.  Hctgbt  10 

y«an.  inobcB. 

fi 41.06 

« 42.99 

7 444)8 

8 47.09 

fl 4B.06 

10 6I.1» 

11 fis.fia 

12 6S.77 

la 67.8fi 

U msj 

15 61.01 

16 61.67 

17 62.22 

18 ft2.l» 


Guln  In 

Weiehtia 

(ioiu  in 

Ueixbt. 

IViuihU, 

M't'lgl.t. 

.    . 

3U.68 

,    . 

l.M 

42.B4 

S.2I 

1.99 

47.06 

4.24 

2.11 

62.12 

6.04 

i.oe 

fi6.28 

4.1ft  1 

2.U 

62.17 

6.88] 

2.07 

68.47 

6.30i 

2.S1 

77.86 

8.88* 

2.19 

87.82 

10.47 

l.fll 

87.66 

W.74   I 

l.U 

I0r>44 

7.88 

.en 

112..% 

6.99  J 

x& 

iir>.2i 

2.85 1 

.  , 

I16.4S 

1.23  i 

AUmt  tlie  nintli  year  in  girls  aiul  the  eleventli  in  hoy»  there  is  a  period 
of  diminutiou  iu  tlie  rate  ui'  gruM-lli,  and  in  tlit*  thii'tix-iith  year  in  girlut  aii< 
the  sixtwnth  in  Iwys  the  a<*tivity  of  growth  is  at  its  ^:rcalcst,  eorrespundioj 
to  the  OAsinniitiiiii  ul'  wonianluKK]  and  iimnhotxl  by  the  proc(-.sBer!  ai^t-ociatcf 
with  puberty.  Dr.  StcphenisuuV  artielc  in  llie  Lancet,  Sc^pttuiibcr  2*2,  1888 
gives  interesting  infornrntion  of  the  relation  uf  welj^Iit  to  height  during  adq 
lesceni^.  Stature  inert?ai(e«  steadily  witli  age,  Init  not  at  n  uniform  ni(e,  aui 
the  weight  u\m  inereUM«  with  age,  but  not  uniforndy  ur  in  arithuxHieal  pro 
purtiitu  ti)  tlie  height.  Tlie  ratio  of  weight  (o  heiglit  iaereases  with  age,  a 
that  whilst  Ix'twet-n  five  and  eix  years  the  wciglit  vt'  tlic  ineh  is  one  pound 
at  eighteen  it  ie  two  pounds.  After  various  workings  the  i'ollowing  law  wa 
found  to  hold  gm>d :  Ixlween  five  and  eighteen  yearn  inelui-ive  the  weigh 
varies  directly  as  the  height  Ajuared,  and  inversely  as  the  amount  by  whid 
tlie  age  falls  sliort  of  a  etu-tain  nundter  that  ean  be  easily  &4a*rlained. 

Let  7/  H'preaent  height,  11'  weight,  n  age,  and  m  the  aeeertaiued  numbd 

'""     As  the  rate  of  growth  h  not  uniform,  tb 


le  foiDiida  is ^W. 

m — n 

value  of  m  ia  not  constant. 


Tt  ean  lie  readily  found  for  each  year  from  th 


typical  standard  of  the  formula 


=  m — n. 


Reelus  and  others  have  olwr'r\'t'd  febrile  appearances  during  rapid  growtj 
of  the  body,  but  it  must  be  qucstiomdile  whelher  thv.iv  was  not  sfmm  ul)£icur 
distiirhnnec  exciting  the  fever,  for  Bonilly  stati-s  that  pains  alx>ut  the  grow 
iiig  ends  of  the  Imnes  attend  the  rapid  rate  of  growth  in  tl»e  limbs.  Nevefl 
thelt?:^  the  foelit  dewer>e  attention,  as  does  also  the  interesting  growth  of  til 
body  in  Irngth  during  acute  febrile  processes  which  cause  wasting:  perhap 
tlie  actual  pyrexia  stlnmlates  the  gnming  ends  of  the  l)ont»  to  iucreaset 
aetivitj-,  and  the  incrtawc  in  length  of  single  bonce  from  dironic  iuflamma 
tion  deservcK  ainsidemtion  in  this  connection. 

The   ridiue^  of  the   muscles  and   otiier   tissues   in   glyoogcu  gnn 
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ii|>idK-  lew  after  birth.  The  muscles  of  the  iufiiat  are  richer  ia  water 
■ad  potirer  in  niytkstii  thuii  in  uihills,  tb<>r(>  Ihmhi;  mom  oxtiwttve  matters, 
fctft,  mod  iiiurgtuiic  ouiistitueuts.  The  rausch's  are  verv  jHw^rlv  {lt'vc'h>|«>(l 
ia  tiie  Dew-boni,  so  that  j^nat  absoKitc  and  relative  incrofuie  talced  place 
ilannf^  riiihihtKid  aiMl  youth.  Fati^e  Is  uiort*  fa^iily  indu(«:I  in  children 
than  in  aijuit^.  Thi»  may  be  due  tu  a  gixuter  pniduilion  lA'  nietal>ulie 
prodoGta.  Rankc  Mieve^  that  aarcolaotie  acid  is  the  material  on  which  the 
dird  frr>lin^  dr{>piKlii ;  Uio  rwu-tion  ut'  workinf;  niiuiflwi  shnulil  \w  le^  alka- 
liae  thau  in  adults,  uwiuf;  to  the  greater  jiruductiuu  of  ai-id  proiIuirtA.  The 
ilr  of  muscle  should  also  be  low;  mnseular  activity  pnxluccs  rela- 
tirdy  morv  heat  awl  lei«  mtrluuiical  oiution ;  rigor  murtiM  ooctira  and  dift- 
appcan  mom  rapidly. 

The  cireumlerenoe  of  the  head  of  the  new-bom  child  averages  35  c«i. 
(«r  tii«  male  and  34  for  the  female.  Again  Liharzik's  Ian*  of  growth  atcps 
ia,  ami  inform*  ha  that  fir  wich  iM-riod  the  rate  nf  j:n>wth  to  the  tweuty- 
ItBt  roontli  is  l!|  cm. ;  during  tlic  stH-oml  arithnieti<ul  Kcri<«  the  rote  being 
^  cm.  It  mar  be  caleiilutcd  that  at  the  twenty-first  month,  or  aA«r 
nx  ■  i'-al  tnterxal,*,  the  circumference  of  the  hcjui  mosi^urcs  50  ein. 

i .  .sbowLtl  tiiat  the  anterior  fontanel  normally  growit  tu  size  till  tlie 

■jntb  month,  and  in  general  it  then  begins  to  close,  being  iji^aitied  from  the 
bunlgre  and  thus  (iIlo<l  in  on  an  3venig<<  at  almcit  the  age  of  eighteen  montlis. 

Tlie  cimim fen' iici!  of  the  thorax  fA'  tlie  ncw-liorn  child  averagua  I'll  era., 
aod  tiM)  rate  uf  iuerea!ic>  follow;*  Uic  :jamu  arithmetii^-al  prugrcasiuu,  liie  unit 
of  addition  being  -i/^  em.  for  six  intervals,  m  that  at  the  twenty-first 
■HXidi  the  ein!umfl'n'n(V  nu'a.'wnvfl  alwut  42  cm. ;  from  thin  agt?  to  the  one 
Imndred  aod  fiAy-third  luonlli  the  iucrenieut  is  1^^  for  uich  interval,  so 
that  the  circumference  would  tlien  be  about  55  cm.  Then  at  puberty  the 
nte  of  inmnwe  is  5J  up  to  the  end  of  the  incrwise  in  growth.  It  will  Ijo 
IBcn  (hat  the  cht!st-dn:umfereuce  increases  oidy  moderately  uutil  tlie  thir- 
teenth ycttr,  and  then  very  rapidly,  chiefly  in  correspondence  with  tho 
drvelopmi'iit  and  growth  of  the  lungs  and  heait. 

In  growth  it  will  Im*  peroeivcd  that  t\w  cheyt-cmTUmfcrenuc.  races  tliat  of 
the  h«ttd,  s<i  that  nomuUly  it  \hmXs  tlie  latter  iu  the  siXHjnd  year,  and  it  is 
a  1^  of  constitutional  disease  if  the  cirenmference  of  the  thorax  does  not 
ratrrt!  tliat  of  the  head  in  tiic  lliinl  year  of  life. 

T]»e  numbers  thus  given  must  only  \>e  taken  as  approximately  aocurate, 
Bare  nationality,  individual  peculiarity,  climate,  and  fitod  have  considerable 
on  the  pnK-cjirt  of  gniwth. 

Rnamw  sIhpm-uI  tlmt  tlie  bit^t-fcd  infant  grew  some  two  to  eight  ceuti- 
nvjf*  during  the  first  year  of  life  than  the  hand-fed. 

Fifilieitu*  nmiiitairm  tJiat  the  cin'iimfereuce  of  the  chest  of  the  ncniial 

-him  mncl  l>e  at  least  'I.ii  cm.  less  thau  the  head-cireumlcrenee,  and 
ibai  half  the  length  nf  the  IkxIv  must  excceil  the  circumference  of  the  chest 
bf  7  fealimiirtv.  Tn  l>(>th  mxoa  Uie  untifro-piH^terior  clicst-diameter  is  e)ual 
anteft^-poetcrior  jK-lvie  diamoter. 


THE  pirvsro! 


OP  IWFANCV. 


Xfost  parts  of  the  body  in  the  new-bom  are  proportionally  wider  tt 

in  the  iuIriU. 

TUE   NERVOUS  SYSTEM. 

In  order  to  study  tlie  develop mt!ut  of  the  will  in  cJiildren,  we  in 
observe  tiirefuUy  the  movements  ol'  the  new-born  and  of  the  infant. 

The  edngenitfti  movements  are  purely  involuntnn'  and  impulsive,  ba 
pure  reflex  or  aulnuiatle  ai-ls.  The  Incessant  tmiall  niuvemwit*'  of  varii 
ports  of  the  body,  es|>ccially  of  tlie  faoe, — grimaces  (fniei-oUinesis), — b»*l< 
U)  this  eat^^ir)*.  They  are  due  to  ncn'o-tU charges  in  the  spinal  mo 
ceutres,  whieh  either  spimtaneimsly  ejtplode  or  are  made  lo  iliseharge 
in^goiJuauit  irritations  either  of  tlicir  alieii'iit  nerves  or  fK-rhapa  by  vai 
tioHrt  in  the  vixsenlai"  eoiulilioiis  on  which  their  funciions  de^wnd. 

More  ohviotis  r^-x  aetd  exist  also,  as  when  movements  Pesidl  fnim  w» 
marked  jMriphend  inipressions, — hjcht,  wjnnd,  and  toneli.  Thiw  arts  oa 
just  as  in  biulnless  atiiiuals,  aud  iudc^xl  are  alto^ther  eumpuiuble  to  I 
movements  of  a  deenpitnted  fro$f. 

The  time  n^juirtil  for  the  iwrfomianee  of  thes(?  reflex  movementK  see 
to  be  somexvhat  lon^^r  than  arter  they  have  been  frc«pictitly  rcpcsitod.  It 
probable  tliat  some  reflexes  are  more  [MTtW'tly  deveIoi>f<i  at  birth  than  othfl 
In  the  first  days  of  life,  n'flcrx  movements  eau  \m  cibtaiut>d  fi-om  alt  t 
8ense-orpin.<, — optic  nerve,  auditors',  olfactory,  taste,  tny;eminal,  and  cul 
neons  nervfti  of  the  surface  of  the  body.  But  the  stimulation  must  «tl 
be  stronger  in  intensity  or  aflfect  wider  areas  Ihim  in  later  life :  in  the  sb 
aud  reliiiu,  at  all  events,  a  larger  number  of  ner\'e-fibres  must  Ijc  sirai 
taneonsly  stimulated  in  order  to  obtain  an  undoubted  reflex.  The  refl 
esxeilabilitA*  of  the  skin  of  the  faoe  is  rehitively  g;reater  tlian  that  of  olh 
parts  of  the  cutaneous  surface. 

A  third  vwietj'  of  congenital  movements  is  the  iW»ncJlire,  whieli  oeci 
it  is  true,  after  irritation  of  sensory  ]>eripheral  nerves,  but  not  with  tl 
machine-like  n-^ularity  of  reflex  movements.  ljaughiu|^  as  tlie  result  i 
tickling  the  sole  of  the  foot  does  not  always  occur.  Sucking  is  pcrha, 
the  best  example  of  an  iiistinctivo  movement.  The  act  of  licking  is  ali 
Eimilar.  i 

Proltnbly,  at  birth  a  pure  act  of  volition  cannot  occur  cither  In  man  t 
in  animal. 

AV'illed  movements  ran  take  place  only  when  the  development  of  tl 
eenacs  has  gone  so  far  ttiat  not  only  arc  the  qualities  of  individual  sensi 
tions  clearly  recognized,  but  also  complete  pcrcrption  has  become  (-*talilished 
by  whi<rh  we  must  Ih'  imdri-st(Kxl  to  mean  the  p()wer  of  eouii>aring  sensatioi 
and  of  referring  tJicm  to  their  proixr  causes.  Without  the  power  of  ide£ 
tion  there  ran  be  no  will,  without  sense-activitj-  then-  can  lie  no  ideation 
so  that  the  will  is  ins<'panibly  iutenvoveii  with  ami  de|K*ndent  on  the  sense 
Only  aft*'r  the  first  tliret;  montlis  of  life  have  jwissed  does  evidence  exist  o 
the  possession  of  a  will ;  and  then  the  aequisition  dues  not  oome  suddenly 
but  gradually. 
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CXASarPICATTON  OF  MOVEMENTS   IN  CHILDKKN. 
The  fuUowing  schema  (after  Preyer)  will  lielp  the  study  of  the  various 

fMOTfCBftltS  1 

Impulsive  movements  m%-olvo  artinn  only  iu  ,1/and  P,  the  lowest  parts 
of  tiie  motor  Dcr\'ous  a{ipantttiHj  aiitl  it  is  suppotied,  Uiat  no  reoognizablc 
voanry  fttimiiluH  is  required;  Bach 
Duretomiii  are  also  entirely  tin- 
cosuetous.  Ill  reflex  movcmente 
die  [wats  involved  are  tluwe  de»- 
igaated  by  the  letters  H  S  M  P. 
Tavinctive  muveuients  neccssi- 
tsLe  the  artiftn  of  certain  genaory 
iiu|iiQMion.t  and  of  at  lea^t  throe 
oentm  which  staml  in  morpbo- 
lo^Msl  Khttion  witli  one  auother. 
Lower  flecMorr,  higher  aeiimry, 
and  lower  mi>tur  centres  must 
QDOccrt  in  order  to  produce  the 
amplfst  iiwtinetive  movement, 
S  S  O  M  P.  in  which  fii^t  a 
KOBory  impreivtno  rails  fortli  a 
■neittion,  and  thenee  ensues  the 
smple  iustimlive  or  reilex  move- 
ment.  It  will  be  perceived  that 
the  highmt  sMiiHiry,  or  rather  the 
pcrveplivc,  centre  need  not  be  in    **^:  *'•  ^^  Kreepuve  c«mrc  lu  the  ooriex:  w.  uw 

.  ,  .  ,  L'  I  higher  mciUir  centre  i  Jf,  theluvicruiuUjr  ceuuvi  ^,  Um 

artion,  as  in  miOKinj^:,  Whieh  most     U;nuliinUmu of  ibe  motor  Dervo. 

pruhiUdy  ia  entirely  unwinseioum. 

In  Diore  uunplex  movements  re(]uirin|r  the  aid  of  eonsciousneas  the 
whole  of  the  rentrefl  and  paths  will  Ix-  iu  action,  as  in  imitative  movements. 
Il  will  be  inferre*!  also  that  the  highest  centres  may  art  as  the  result  of 
altermlions  occurring  in  them  without  nrtual  impressions  from  without ;  and 
this  norre^wDds  to  complex  movements  involving  meiiH>r\'  and  fonipuri^on 
of  pnreptinnit. 

The  foUoniug  impuUive  movements  may  be  observed  in  the  new- 
born: 

StiTtrhinjr  and  bendinp  of  the  arms  and  legs,  like  those  occurring  during 
tntra-aterine  lifi\  and  recalling  the  raovementri  of  animals  awakening  fnmi 
kibemtdun  ;  Uiey  occur  lUso  during  sleep. 

Stni'  '  .r  of  the  Icgi*  iniiu(Mltately  aft^r  waking,  wvn  repeatedly  in 

the  Mr<  ''  ;  it  remains  uncIiangMl  all  through,  and  may  be  i^cen  to 

nocw  frvcn  without  waking.  Ocular  movements  occurring  before  the 
oponnfc  "f  *he  ryes'  when  wnking  are  impulsive,  and  may  be  !*oen  in  adults. 

The  mm-emcnls  of  the  new-born  in  a  bath  of  the  same  temperature  as 


It.  Ui«  UnnlniiUon  of  Uio  Knurr  nerrei:&  the  lowest 
Beniury  wiiure :  ti.  Uie  blgbeit  seruofy  centre  la  (be  cor- 
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tiip  iitc^nis  pan  lianlly  In*  siiiiplv  reflex.     Thrive  mnvcmcnta  inayoc 
cxprtssivi'  jf  jiU-asiire,  but  tlicy  rcomln  even  Cor  tour  inuuths  as  purpq^ 
and  as  asyDunetrica)  as  on  the  first  day  of  life,  ^H 

The  UkIv  nmy  eshilnt  ut-aml-iw  |)UHliiii<r  ami  drawing  movemonts 
the  sc^wn4l  mouth ;  a>nietimcs  tiiU  inovemLiit  becutne!^  kij  cuni^nnt  and  li 
uig  as  to  oonstinite  disease.  I  have  be*?n  cousultwl  scveml  times  on  accoi 
of  this  nioveuieut,  \vhi<!b  suf^gpsted  gmiital  irritation. 

Fai-ial  movemuuts,  adyuuuetrieul  ur  synitiietrieal,  may  alan  \yp  Been  dur 
sleep. 

Independent  movements  of  the  nose — apart  from  die  action  of  the  i 
nasi  st-eii  in  sucking,  suufBiiig,  and  deeft  breathing— were  not  observed 
Preyer  till  the  seventh  month. 

The  wrinkling  of  the  forehead  and  the  closure  of  the  eyes  in  the  fi 
hours  rjf  life  arc  not  always  impulsive,  but  sometimes  of  reflex  orig 
Only  die  remarkably  asymmetrical  grimaces  oi"  the  uew-boru  are  i>robal 
purely  inipuLsive. 

The  bilaterally  symnietrical  movements  of  the  face  and  ann  of  refl 
aouree  are  mnoh  earlier  developed  and  more  diiferentialwl  than  those  of  I 
le^.  The  same  hoKIs  gixxl  tiir  tJic  adduction,  alKlucLion,  supiuatiuu,  a 
rotation  of  the  arms. 

The  waking  suckling  perfonns  during  tlie  third  quarter  of  the  first  yt 
striking  pur]H}i4i:4e»rt  niovenii^nt^f  with  tlir  arms,  whereas  iu  the  legs,  wheth 
the  child  ia  in  the  bath  or  in  bed,  alternating  extension  and  flexion  is  t 
nde. 

CnJwing  and  utlier  vocal  srmnds  are  during  the  first  year  due  to  di 
chorees  in  tlie  motor  nor\'c  cells  of  impulsive,  not  reflex,  kind,  just  as  a 
the  sipienking  of  new-born  animals  and  the  piping  of  cliickens  all 
uuliatched. 

Certain  associated  movements  require  notice  because  of  their  seeming 
involuutari-  and  impulsive  chanMier.  The  estecsinu  of  the  Uttlc  fing 
whilst  carrying  a  spoon  to  the  mouth  is  very  common  in  infants  even  up  ■ 
the  age  of  three  years;  and  this  may  jwrsist  till  mueli  later.  Other  asa 
ciatcd  movements  may  be  observed  in  the  last  mimtlis  of  tlie  first  year  i 
life,  and  also  later. 

We  all  have  witnessed  the  involuntary  movements  of  the  hands  at 
fingers  whieh  may  accompany  the  act  of  fowling,  and  wiiicli  give  the  chil 
tijc  air  of  eagi-rncsa  to  get  fixxl ;  the  movements  involuntarily  evoked  fa 
music  are  probably  of  the  same  onler. 

Although  at  birth  many  rr/Iex  movements  obtain,  yet  the  reflex  exciti 
bility  iif  the  nc^v-born  is  Kws  marked  tlmn  a  little  later  in  life.  During  tlr 
last  months  of  foetal  life  reflex  activity  must  be  rapidly  increasing.  Preyer^ 
ex|>erimeuts  on  unlialchni  ehicks,  and  on  immature  ftBtusis  of  rabbits  am 
dogs,  prove  that  many  reflexes,  such  as  swallowing,  and  even  iuspiratioL 
exist  before  birth.  The  human  foitus  undoubtedly  can  swallow,  since  it  i 
dear  that  the  meconium  iH>utuius  some  of  the  contents  of  tlie  liquor  amnl 
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1^  ibrm  of  q)ithdial  scales  and  fine  hairs  and  other  parte  of  the  vernix 
At  birlb  a  uew  reflex  (auUimatic?)  muvRment  commences  witli 
ibli^iuucDl  uf  rc:dpinitiuu.  l^erhups  the  first  furc^iblu  expirution 
a  eary  is  purely  reflex  in  origin.  Sometimes  in»teud  of  crying  a 
(tneezi!  tukes  place,  as  Danviu  |>uinted  <iut.  Id  t^neoKing,  as  iQ 
flnlloMring,  tltu  reflex  octiuu  iuvulves  the  co-oitli nation  of  uiaiiy  luu^les, 
4nDoiutnitiiig  the  perfoitioD  of  development  thus  early  at  binii  of  certain 
puts  of  ti)«*  nervouji  wntfes  and  patiw.  In  Bueezin^,  th«i  eyti*  of  infants  are 
doted  e\-ex>*  time,  just  an  imp[K'ntJ  in  ape«  aix-onling  to  Lhii-win.  Dundere 
diowctl  that  the  filling  of  the  ocular  vesecU  was  lessened  by  shutting  the 
l^tis;  and  thus  this  reflex  aii  neenis  Hornewltat  purpot^iv^.  (?hainpneya 
JMktd  flcxioa  and  extcuaiou  luovemeut^  uf  the  limbs  U>  uccumpany  the  act 
of  aneeadng  in  hi$  infant  during  the  first  nine  months  of  life. 

Sniffing,  yawning,  and  wmghing  may  lie  notA?d  in  the  first  days  of 
life;  aaorting  was  notwl  on  tlie  twenty-fourth  day  by  Preyer  j  hawking  or 
expcrtoratiuu,  however,  has  to  be  acquired,  and  otUin  its  appeamute  is  vciy 
hti';  but  involuntary  Miughing  even  af  early  as  the  fourth  day  of  life  has 
hem  acx'identolly  atti!nde<l  with  exptH'toration. 

The  iuvuluutary  losing  out  of  the  ulpplc  acctimplii^ied  by  the  tongue 
■  •  much  more  skilful  movement  than  is  the  spitting  out  of  the  skia 
of  a  gn|M>,  tlxtugli  tlie  lattiT  i^  a  voluntar>-  aet  of  later  aapiisition,  whiob 
pt-rftT-ti'd  alxtut  the  uJneteeuth  muiith. 
Sobbing  and  sighing,  which  in  later  life  have  psychical  associations,  have 
inGuit«  not  any  ttueJi  meaning;  sighing  may  Ix>  notetl  fir^t  in  the  seventh 
iBoath,  csiiH-ciully  ou  roi&iug  the  iuliuit  from  the  recumbtnit  into  the  half- 
atdng  posture. 

In  varW  lite  tlie  respirator^'  movements  have  no  relutionH  whatc\'^er  to 
tbr  esuutiunfi :  the  huiviug  uf  the  breojit  in  |m^iun,  the  holding  of  the  breath 
Avm  attention,  and  such-like  movements,  are  not  to  be  obser\'ed  at  that 
ftriraL  Indtvil^  the  respiration  in  the  first  weeks  is  very  irregular;  now 
y,  next  fivbie,  and  then  eeai-ing,  the  resptratniy  rhytlmi  nf  the  uewly- 
rxhibit:^  all  tlie  possible  physiological  and  pathulugimi  variatiuii& 
Vomitiog  tnsily  iuduc*d,  clioking,  aud  luccough  are  well-developed  reflexes 
at  birth.  Choking  movcmentH  may  Im?  evoked  by  tickling  the  palate 
aad  root  of  the  tongue,  or  by  applying  bittiT  stufl*  to  tlie  same  parts,  or  by 
aMuteoir^  tlic  upper  lip  with  bad-smelling  sul>stanc6s.  Vomiting  may  be 
indaiiTl  by  filling  the  stomach  with  water,  or  by  tickling  tlie  throat,  t^*en  In 
tkr  yuungi«i  inlantit,  and  eructations  from  the  stomach  ore  quite  common. 
iiiocot^h  iJi  very  «>mmon  during  the  first  three  months  of  life;  it  has  been 
iti4w«i  within  twenty  hours  of  Iiirtli :  even  when  bad  it  may  be  arrested  by 
a  loHpoonful  uf  lukewarm  sugartxl  water. 

Other  movements  than  the  above  are,  however,  of  far  greater  psyeho- 
lopral  impfirtnnce,'^he  reflex  movementii  of  the  eyes  aiKl  tlie  moveraente 
of  the  had  and  limU  following  cutaneous  stimulation.  vVctvitling  to 
if  MK  side  of  tlie  head  be  tickled  whilst  the  infant  is  asleep^  the 
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hand  of  the  some  side  will  be  raiecd  towards  the  tickled  spot,,, 
case  (tf  a  detTipitated  fWig  hiinmlatiiig  with  aci'tic  acid  the  inner  part  s 
tlie  tliigh  causes  uttcnipts  on  tlic  jtart  ol*  the  same  foot  tu  rejoiove  the  ir 
tant.  Preyer  tried  the  experiment  on  hie  infant  at  the  age  of  fourteen  da 
and  aftenvards :  sometimeH  the  law  of  l*fluger  held  gond,  but  by  no  niea 
always,  for  the  right  hand  might  move  at  ihe  irntation  of  the  left  leiuj 
(or  left  aide  of  the  nose),  and  sometimes  no  response  followed.  Dun: 
Bleep  Rtisiidjaeli  has  oI)(«Tv<?d  an  abfym-e  of  the  nltdominnl,  eremaitterip,  a' 
]»atclliir  n^Hexes;  hut  tLis  is  certainly  not  eustomarv,  though  an  ine<niali 
of  ihc  sTiperfieial  reflexes  may  obtain  on  the  two  sides  during  sleep.  X 
knee-jerk  iw  ahiioat  invariably  more  ready  during  sleep,  and  it  may 
obtained  immediately  after  birth. 

Tlie  rapid  elosing  and  shutting  of  the  eyes  al  the  age  of  two  months 
a  sign  of  ]»eH'«'ted  vision,  l»eeam?e  it  shows  a  perception  of  rapid  moveraec 
on  the  part  of  tlie  r}nld.     Agi-eeable  wnsitions  tend  to  cause  the  ej'es  to 
opened  wider  than  tiiider  uneomibrtable  imjm'dsions. 

The  movements  of  tiie  eyes  of  the  ncw-lwrn  are  not  properly  c 
onlinattxl :  esieli  cyelwiU  may  in  the  first  days  of  life  move  indeiH-ndently  t 
the  other,  so  that  sq^uiuliug  may  ixvur.  Perhaps  this  immaturity  is  t 
reason  why  onto-  or  eeto-peripheml  irritation  may  cause  squinting ;  for  it 
(vrtain  thiit  ven-  flight  cnuses  may  disturb  the  mottir  efpiilibrium  of  ai 
nervous  ecntre  in  infants. 

It  must  take  some  time  before  the  infant  learns  to  fix  au  ob^-et  and 
exercise  aceomniodjitioii  for  near  vision  fully.  The  young  infant  may  co 
verge  tlie  eyeball."  whiLst  the  jmpihi  njiuiin  diluted.  The  ftinciitiii  of  » 
commodalioD,  involving  oonvei^nec  and  nairowing  of  the  pupil,  is  d 
congenital,  and  many  weeks  may  elapse  before  these  associated  movemet 
are  perfeete*l. 

Touoluug  the  tip  of  tlie  nose  of  the  new-bom  child  causes  both  eyes 
be  screwed  wp ;  if  one  nostril  only  is  touched,  the  eye  of  the  same  side  on 
is  eloiied,  but  if  the  irritant  is  stmnger  lurth  e^es  tighten  and  the  head 
thrown  Ijack.  In  the  new-lwrn,  toueliing  the  conjunctiva,  the  wtrnca,  or  t 
eyelash  causes  shutting  of  the  eyes;  but  the  irritation  of  the  eyelashes  ai 
lids  does  nnt  alwayt»  cniiw  this  reflex,  and  the.*  parts  are  wi-laiiily  le 
sensitive  t}ian  the  c«jrnca.  If  a  stream  of  air  is  blown  ujwu  the  face  tJ 
eyes  shut,  but  oidy  if  the  cornea,  eonjuDctiva,  or  eyelids  are  affected,  and  tJ 
eye  most  blown  upon  phuts  more  quickly  and  more  tiglitly  llian  the  otht 
From  researcJies  ou  new-b«jrn  chtoks  and  guinea-pigs,  Prcyer  finds  that  tl 
closing  of  the  eyes  from  irritation  occurs  less  promptly  than  later  on.  ] 
the  suckling  eleven  days  old  be  notictnl  tbat  the  reflex  eltH-ure  of  the  li< 
was  |»ei*eeptibly  slower  than  in  the  grown-up.  On  the  fiftieth  day  tl 
slightest  touch  of  an  eyelid  caused  rapid  shutting.  The  sensitivity  is  i 
contrast  with  the  observation  tbat  in  the  first  weeks  of  life,  the  infant  bein 
in  the  bath,  s<^me  lukewarm  water  may  fall  on  the  coDJonctiva  of  the  ope 
eye  without  causing  closure. 
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All  np%T-born  binU  anil  maniinal^  appear  not  to  havo  tlie  power  of 
in;^  up  the  head ;  tlio  iicwly-hul^'UeJ  chick  leaniit  to  do  Uiib  in  a  few 
houtSf  but  the  hunmu  iufaut  takes  many  weeks  before  it  ean  pcHurni  this 
«ct.  Sinee  powerfijl  ino%*emei)tii  may  l>c  seen  in  the  neck-mtiseles  in  the 
find  and  tiXY-oiKl  wet'kit,  it  is  most  prulmblc  Uiut  the  congeiiiUil  disability  to 
hahuux'  the  head  ou  tlie  nwk  is  uot  due  tu  niuscidar  weakness,  but  simply  to 
s  want  of  co-ordinating  power  which  douIitle«is  Uas  il^  slruc*tural  equivalent 
in  the  motor  ivntrrs  4)r  tlie  brain  priijx'i-.  Even  in  the  twelfth  week  tlio 
head  is  not  pniperly  bolanecd,  but  falls  sometimes  Ibrwanls,  Iwuikwanls,  or 
mdrvay8  when  the  infant  Is  set  up.  About  the  Bixteenth  week  the  head  may 
be  hekl  up  in  a  well-btilance<l  |Kisitif>n.  That  the  act  is  dependent  upuu  aa 
effort,  however  sli^iit,  uf  the  will  seems  clear  from  the  oW'r\'ati<jn  that  in 
derp  ihp  head  lulls  on  one  side  even  in  aiiults.  lu  children  of  jHXjr  develop- 
ownt  the  date  of  ui^uiHttion  of  this  function  of  iHtlanchig  tlie  head  is  post- 
poned hy  one  nr  more  miinths. 

The  first  attempt  to  sit  up  may  bo  noticed  about  the  sixteenth  week,  but 
h  may  l»p  earlier  ur  much  later  than  tliis;  the  suoees^ful  fulHInicnt  nf  this 
ion  ali->  varies,  the  fortieth  w«;k  of  life  \K'\ug  a  fairly  early  dale.  Wheu 
learned,  this  act,  like  others,  is  not  ver\*  stable,  so  tlmt  slight  infltieneo» 
mar  n&ose  it^i  failure,  and  a  rpally  finn  seiit  d(^»{»  not  obtain  (^nerally  till  the 
tenth  or  eleventh  month.  In  sitliuv;  upright,  it  may  lie  noticwl  tliat  the 
rJ»  of  the  feet  are  turned  towards  cneh  other,  recalling  the  posture  of  the 
■pe  and  that  obtainin<2;  in  utero ;  aud  even  long  after  birth,  when  the  Imbe  is 
free  from  ini|K>dimcnLs,  the  intm-uterine  poHition  of  the  llmlis  may  Iw  noted 
ia  the  adducted  le^  aud  Hexed  and  iidducted  arma 

Attempt(4  to  stand  may  l)e  made  as  early  as  the  thirty-cij^hth  week  of 
life,  but  iti>  stifx'mslid  mYiimpUshnicnt  is  oftfa  much  later,  and  varies  with 
the  stron^h  and  rate  of  devolupmcut  of  the  child ;  by  the  eleventh  or 
twelfth  month  stamlin^  should  be  un  tut-ompliahed  fact.  With  support, 
■UcmfAs  to  ^aml  may  be  fmnid  as  parly  an  the  twentieth  week,  and  |H>H)a[)s 
eariier  (Si>;ismuDd). 

A  few  chiMren  never  creep  on  the  floor:  the  date  of  appeaiiuiec  of 
enpping  variea  much  in  different  children  even  in  the  same  family ;  and  tlie 
mode  of  creepinj^  diffci-s  in  diffcreul  uations,  since  in  crawliuj;  one  or  both 
Icoees  may  be  used.  Fonvard  progression  on  hands  aud  knees  dues  not 
OQCXtr  until  some  time  after  walking.  The  movements  of  putting  one  \e^  in 
of  another  are  instinctive,  and  may  be  witnessed  in  infants  long  l>c- 
tjipy  can  stand,  by  holdiug  them  out  naked,  the  hauds  of  the  holder 
wpporltng  the  child  under  the  armpit.-*. 

Walking  may  l)e  developed  as  early  us  the  eighth  month,  but  usually  it 
U»e  twelfth,  ami  it  may  be  much  later  than  this.     At  the  age  of  nine 

am  m<jbl  childrc-u  Ix^in  to  crawl,  aud  fi-oui  six  to  eight  months  later 
ftfy  will  be  able  to  walk  by  themselves. 

The  iilio-yncraaies  of  children  and  families  must  be  remembered ;  for 
■dok  children  w  alk  long  before  others  cau  stand^  and  some  run  befoi'e  others 
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walk.  Dr.  Cbampnevs's  child  stood  upriglit  witb  w»mc  axlllan.'  support^ 
fifties  tourhiug  the  ground,  in  the  ninot«*nth  week,  and  it  then  mnvwl  ita  i 
forward  with<mt  irrt^laritv',  though  the  feet  were  eoinetimeH  i-uisedl 
high. 

Theie  can  warcely  lie  any  douht  that  the  arts  of  sitting,  standing,  crai 
ing,  nimiing,  walking,  jumping,  climbing,  and  throwing  are  iut^tinc-tive 
origin  and  do  not  have  to  be  learned  by  imitation,  the  truth  being  that  ei: 
at^ts  are  not  [lerfonnetl  at  l>irth  Biniply  Iierause  of  the  want  of  developnn 
uf  iIk^sc  [Arts  of  tlie  brain  un  which  ^iich  iu*ls  dejMrnd. 

The  nitisrular  wnw  begins  to  develop  itself  probably  before  birth  wl 
ffBta]  movejiient.^  ct>niiiience,  bnt  iHH-omes  perfi?cted  only  with  tlie  perf 
development  of  the  various  movcxncDLs  of  tJie  btxly, 

A  few  hoiira  aftej*  birth  new-bom  infants  react  to  strong  impressic 
made  on  the  olfacton,-  oi^ns.  Ahhongh  before  birth  hc«ring  docs  not  cxi 
yet  aevcral  houn*  aller  reflex  movement.'!  can  lie  obtained  as  the  etleet  of  lo 
sounds :  the  imperfection  of  hearing  in  the  new-lHirn  is  partly  Ut  be  account 
for  by  ihe  horizontal  pwition  uf  tlie  membrana  tympani  and  by  the  circtu 
stanoe  tliat  the  tympanic  cavity  in  full  of  n  gnnniy  fluid.  Immediat* 
after  birth  the  reactions  obtained  by  giving  a  liaby  sweet  subslanws  are  (£U 
different  from  those  following  the  adminiRtmtion  of  bitters. 

Sight  in  the  pnijxT  seii.«c  of  the  woni  d«ies  not  exist  for  the  new-lioi 
which  tiui,  however,  diffcR^ntiatc  light  from  Jarknc&i,  but  only  when  a  co 
eidcrablo  portion  of  the  field  of  vision  is  illuminated  or  darkened.  If  ti 
brightness  itn  vcn.-  nnn'h  strongiT  than  it**  surroundingpi,  a-*,  fr>r  example, 
bright  Hanie  in  a  dark  nnim.  then  even  in  the  first  weeks  of  life  It  is  recO| 
nizcd.  The  8e|«iration  of  colore  is  very  inocimplctc  during  the  first  monthe ) 
life,  and  perha|»s  is  limited  to  the  appre<*inti(tn  of  utiwju.iI  intensity  of  ligli 

Yellow,  nxl,  ami  the  pure  white,  gray,  and  black,  aa*  the  first  to  ) 
recoguiKed,  whereas  green  and  blue  are  not  pemeivwl  till  m\uA\  late 
Probably  even  when  a  year  old  cons<idenible  diffi<ailty  exisbti  in  scparatin 
green  aiv\  blue  from  gray  ;  and  whilst  during  the  secftnd  yeai*  of  life  a  chil 
nuiy  name  correctly  the  four  prininn,'  oilors,  yet  any  normal  child  of  foil 
witltout  spcciul  training  woiikl  find  it  easier  to  name  them  than  tn  reco^u 
mixed  lintR. 

The  mpid  clnsure  of  the  eyelids  due  to  the  rapid  approach  of  any  obja 
tuwanU  the  e>'e  is  not  prewnt  during  the  first  weeks  of  life,  it  U'ing  a  refle 
■WVinnent  having  a  defensive  object  which  fin^t  originat^^  in  eou^equcooc  a 
in  un|ili'us:tut  fivllng  due  to  changes  in  tlie  field  of  vision. 

New-lnm*  infants  potwss  but  feeble  perception  of  light.  Ex|M)sirg 
\l^  H>  the  action  of  twilight  five  minutes  atl^T  birth,  Prcycr  ob:^:-n'cd  th 
M|kluu|M'n  and  sliut  so  that  the  palpebral  fissure  at  times  measured  fiv 
HJUlMilWv  uihI  11  little  later  the  eyes  were  noticed  lo  Ih>  wide  open  and  th 
Amn^mU  wrinkled.  Before  the  end  of  the  first  day  it  was  evident  from  th' 
>k^  uTlfetf  fciUnni*  that  a  difference  in  the  intensity  of  light  was  appreeiatcc 
^  th»  bab(h     Oo  the  second  day  tiie  eyes  rapidly  clut<ed  on  bringing  i 
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cmOe-flaine  near ;  and  on  the  ninth  Any  tlie  head  was  onprgetically  turned 
anr  from  the  flame  awl  the  eyoa  tighUv  crU»ieU.  The  seimitivenct^  to  light 
WB8  groctcr  in  the  waking  state  than  immediately  afler  sleep,  eo  ttiat  the 
mate  nhjert  which  at  one  time  eanswl  (lipHke  nt  nnother  exrited  plensiire. 
On  the  elc^'entb  day  the  infiiut  hhowed  ftlgnt^  of  pUw<tire  at  the  8i);ht  of  a 
bamiu^  caitdle  and  also  oi^  a  bright  curtain-holder.  On  the  tenth  day  it 
WM  noced  that  the  throwing  of  a  Btrong  light  on  the  eyes  of  a  sleeping 
tnfimt  iau«ed  coutraetion  of  the  orhiiiilaris  |Hil|)ebmruni.  The  pupil»  of 
new-born  intants  soon  react  to  li^ht,  but  ure  apt  to  vtirv  much  in  ^izc  ;  tliey 
nsr  contnu^  to  the  diameter  of  two  millimetrofi  soon  after  birtli.     At  the 

w 

W^  of  two  monlh^t  bright  ohjiTtg  exeite  signs  indii-ntive  of  luii'th. 

In  nonnal  infants  by  the  end  of  the  first  weeic  the  closure  of  the  eyes 
V  the  effect  of  midden  load  sound  may  he  otKwrveil.  Preyer  findd  that  it 
takn*  at  Ira.-'t  threc-i(nart('rs  of  n  year  Iw'fore  a  child  recognizes  the  tonen  of 
I  liaq> ;  and  it  is  (pie^ionahle  whetJier  it  can  differentiate  the  tones  pn>jKTly 
t»(c»n?  the  second  year.  Nevertheless,  many  children  sing  before  they  spcnk, 
tod  thr%-  distingnifth  the  noise  and  s^ninds  of  sjieeeh  lonj;  Ivefore  the\'  can 
itfRVilurc  ihein.  The  direction  from  which  u  sound  coracs  may  be  detcr- 
nhkrd  by  an  infant  two  or  three  months  rild. 

T!»e  pnrwe  of  tourh  during  the  first  hours  of  life  is  fifhly  <lpve!o|>r<i, 
iud  the  wuseof  tcmpemture  is  said  not  to  exist,  owing  to  the  surface  having 
Urn  kept  at  a  uniform  lem|)erature.  The  new-horn  is  not  vcr}-  sensitive 
to  pcunful  tainnilulion  afTViiing  only  a  few  skin-tienv^  (as  a  pin  eh),  yet  it 
cnnot  U*  doubtid  that  it  knows  thoroughly  the  difl'crenw  U-twcen  pleus- 
nafalc  •nd  painful  r^nwitions.  Thette  <lefects  of  sensntion  are  to  be  ascribed 
tri  defective  dc\'e]opraent,  not  only  of  tlie  skin,  \nit  aliui  of  the  brain. 

Tmsic  i*  well  dcvelnperl  in  the  ncAv-boni,  since  sweet,  bitter,  acid,  and 
fJtr  things  give  diflen'nl  reai^ions :  in  thi«  respect  the  human  new-born  is 
fartter  fiff  than  many  animals.  Although  this  distinguiKhing  jtower  obtains, 
jti  th*Ti*  is  but  small  cni>ncitT  for  perceiving  differences  in  intensity. 

ImmMiafely  after  birth  the  new-l»orn  rannrrf  smell,  proliably  as  the 
ff^trt  of  (he  liquor  amnii  having  filled  the  nasal  [laFKageh;  but  a  little  later 
^griTflble  smells  can  be  separated  from  disagreeable  ones. 

In  the  first  three  months  of  life  the  nam  Iter  of  plea.snrable  feelings  is 
mA  numcrtiUft :  tin-  slaying  uf  hunger,  tlie  enjoynu'Ut  of  sucking,  the  Hweet 
isiCe  of  the  mtlk,  the  pleasure  of  tlie  warm  bath,  the  joy  at  beholding 
hrifeht  nunaes  nf  light,  and  sonu'what  Inter  that  dependent  on  the  movf^ 
■Mat  of  objects  before  the  eyi'S,  the  pl[-a.sure  of  U[idres.s  M-hich  provokes 

Flirdy  ranvementtf,  and  also  the  comfort  of  being  dried  after  the  bath. 
Jienunir  impressions  incrcaw-  the  scnw  of  joy  in  the  j»ccimd  month  of  life. 

'Jt  cannot  hi;  till  Uie  tiiird  month  thai  the  Infant  derives  pleasure  fnim 

:  Itnfminng^  his  mother.    The  first  {leriod  of  life  is  one  of  the  least  plcos- 
mifale,  since  the  number  of  enjoyments  and  the  rapacity  for  the  vanie  an-  of 

llitMimllaC.     With  attempts  at  gmspiug  the  infant  finds  a  new  source  of 

plflMtfV  in  the  aeooud  quarter  of  liic. 
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Tlie  moat  poweiTiil  factor  in  the  dL-velupmeut  of  the  undcn^nJ 
the  capacity  the  luiiuit  has  for  ustuiiishuiL'iit  mid  its  relattti  cmutiuu,  fear. 

THE  CTRCFLATION 


ing  a" 


I 


The  chai^w  of  the  ffletal  eimilfltuin  which  folhtw  the  expansion  of  thflr 
longs  are  too  well  kmiwn  to  nt.>cd  reiK>titiuii  here.  There  are  oilier  fact«  of 
dlflereaec  betwc-oii  the  infuntile  and  the  adult  eireulation  which  arc  of  great 
physiult^iml  and  patliologiral  iin|K)rtanc(!.  Tho  relation  bt'twcs-n  the  sixe 
of  tlie  heart  and  the  width  of  the  arteries  la  cliildren  is,  roughly  ^{leakin^fl 
the  verj*  reverse  of  what  obtains  iu  the  lulnlt.  Expressed  in  Dumbors,  the 
vohimn  of  the  hmrt  to  the  widlh  rtf  the  asci-mlin^  aorta  h  iu  In&ntit  as 
2o:20.  Before  the  onset  of  puberty  tin-  ratio  is  approximately  140:50; 
after  puberty,  290:01.  From  tliese  facts  it  follows  that  the  blood -prcssiirefjl 
in  the  systemic  arteries  is  niucli  less  in  children  than  in  adtilt«.  Tiie  case 
is  ven.'  dift'crent  in  the  pulmonary  circulation.  With  the  cessation  of  the 
foital  circulation  then!  aiminenetis  a  slow  widening  of  the  aorta. 

Tn  childhood  the  ascending  aorta  is  relatively  to  the  pulraonarj*  artci 
nuK'h  narrower  than  in  later  life  ;  the  rirciuuleivni*  of  the  pulmonary'  anei 
is  Ui  ttiat  of  the  uiH.'ending  aorta,  reckouiug  the  length  uf  the  body  at  1( 
centimetres,  at  the  end  of  the  first  year  of  life  a.''  4(1  is  to  40  ;  in  the  adult, 
as  3o.!)  is  to  :i6.2.     It  is  held  to  follow  from  this  ditfcrenee  that  the  blood- 
pressure  is  higher  iu  the  child's  tlian  in  the  a<lu]t's  lungs.     Ikuekc  hi 
shown  that  at  pubert}^  the  heart  nipidly  incrca.ses  in  size,  so  that  the  aorta 
becomes  ivlatively  narrow  himI  the  bliMkl-pressiii-e  in  tlie  systemic  circulation 
greatly  raised.     The  annua]  incn-usi}  in  the  size  of  the  heart  Ulwwu  seven 
and  fourteen  yeai-s  of  age  is  only  eight  per  oenL  ;  whilst  during  the  develop- 
ment of  puberty  the  rate  of  growth  is  nearly  one  hundnxl  |>er  cent.     It  is 
interesting  to  reganl  this  great  and  rapid  gniwth  with  eom'sponding  in- 
crease in  blood-pi*ossure  side  by  side  with  the  great  mental,  mnanilar,  and 
sexual  changes:  it  seems  chsir  that  tlie  remarkable  iTicreas**  in  tlu'  activity 
of  man's  highiwt  functions  diinaiidb  a  nujR-  elUelent  eireulalion  conduHc*! 
at  higher  pressure.     That  the  liability  of  infants  "to  take  cold"  and  their 
proneness  to  collapse  from  suddenly-acting  causes  are  lap^-ly  to  Ix'  attributed 
to  their  n'lativcly  feeble  hc^art  and  cinrtilatiou  is  highly  probable. 


the 


THE   BLOOD. 


The  longer  the  uew-born  infant  remains  attached  to  the  placenta  of  the 
mother,  the  larger  will  Ix*  the  quantity  of  blood  which  passes  into  its  circu- 
lation ;  and  ind<?ed  it  seems  that  itH  vessels  may  be<>ome  overfulL  A  con- 
siderable di.'iturlMinre  in  the  distribution  of  blrwMl  (x-eurs  after  the  sojiaration 
of  the  child  from  the  mother,  and  it  appears  as  though  the  eircnlator}'  sya- 
teiu  did  not  easily  Income  aceustumed  to  the  gi-eat  alterations  of  pressure 
and  redistribution  of  lal>or :  sometimes  this  natuml  os<'ilIation  itasses  beyond 
normal  iKinnds,  and  hemorrhage  from  the  various  suifaces  or  into  the  \rarion8 
tissues  cusuM.     When  nothing  alarming  liai)peus,  still  the  rescai-chca  of 
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CuhnlM'im,  Zuntz,  aud  oth(>rH  have  shown  tJiat  ppmarkahle  altrnitinn^  orciir. 

KX>unn;r  iht!  first  d&ys  cif  lite  sumc  of  tlie  Huiil  of  the  bloocj  is  exeix'ltii,  no 

Hihai  its  ma35  becomes  loss,  a  sort  of  thirkoning  or  concentration  taking  place. 

H9*he  totsd  qtmntity  of  blood  in  aii  infant  h  In  relation  to  the  bcxlr-wciglit 

Htnodt  pmluhly  somewhat  li.*:^  ttiari  in  achilts:  this  has  been  variously  cati- 

"  mated  by  different  obser\*erp.     Uouphly,  the  weight  of  the  blood  coniparod 

with  thai  of  the  Inidy  in  the  nnvly-Uirn  is  about  five  per  cent,,  or  1  :  lfl.5, 

Bvheniis  iu  adults  it  is  about  eight  per  cent.,  or  1  :  Vi.     The  sjHseilie  gravity 

"of  the  child's  blood  is  somewhat  lower,  also,  as  may  he  represented  by  the 

numbers  U)48  :  lO").'),  and  this  eorrpsjHjnd;^  with  a  nnialler  |ien-eiilage  of  saltjn, 

etD):iglobLD  (except  in  the  Dewly-bom),  albumen,  and  fibriu.     The  red 

>l(M4l-corpusc1es  are  fouml  to  exist  in  greater  numlMTS  on  the  first  day  of 

llife  tliaii  on  the  fonith  ami  smxt'oding  days,  the  nunilKrs  L>eing  six  lo  si;veii 

millions  per  enhie  centimetre,  as  against  four  to  five  millions.     Sill>emiann 

ami  IVmfiek  have  dis<vjverod  many  forms  or  Khatfoirx  of  red  blriod-corpnscica 

from  whieh  the  liren«>globin  had  been  niblx-^l  :  they  are  often  difficult  to  see, 

bat  there  can  he  no  doubt  of  these  delicate  ring-like  shajies  \mng  llie  stroma 

uf  n-d  l)l( Mid-disks.    Silbermann  obser\ed  them  to  be  more  numerous  the 

more  <h'mngol  was  the  child's  r-ondition  during  the  tirst  few  days  of  life. 

I  HofuieJer  noted  tliat  tlie  red  blot)d-(!<ir|>uHclt«  varitxi  grL'utly  iu  size,  were 

'mope  spherii'al  than  in  the  blood  of  adults,  and  showc^i  little  tendency  to  nin 

[inio  ntiili-aux.     The  white  bl<XKl-eorpu«'les  aiv  generally  more  numen}us 

titan  in  the  blond  of  rnlulls,  more  prone  to  run  higi'ther  !n   masses,  more 

:  vi«rid,  deliipicsfx-nt.  attd  less  stable.     These  changes  arc  of  great  |>athulogl- 

pi  unpnrtancc,  and  mar  explain  much  that  is  obscure  in  our  knowlr><1ge  of 

neonnlonim.     There?  evidently  is  a  girat  dej*tnirtiou  of  nil  blriod- 

cnrpuseles  lending  to  ha^moglobinormia ;  and  thcu  the  circulating  blood,  as 

iSihmidt  maintains,  may  hold  a  larye  quantity  of  fibrin-ferment  resulting 

ifrom  the  destruction  of  Imtli  kinds  of  bhwHl-coi-puscle.     SilUTmann  inj(H:tod 

hicmoglobia  iottf  the  blood  of  frogs,  dogs,  and  puppies,  and  then  found  that 

thp  intnte  of  their  hl<M»fl,  urine,  arwl  liver  had  a  dnw  riimibirily  to  the  eandi- 

ttittBe  found  in  the  first  days  of  life.     SilU'rmann  tliercfoi-c  urges  that  the 

of  Uoud  of  tlie  newly-born  Is  such  as  t»P  predisp<»se  them  to  diseasa 

But  it  seems  doubtlid,  according  to  others,  whether  the  blood  has  any  in- 

maed  temlency  to  clot  in  the  vcs«*els  as  the  eons«|uence  of  the  alleged 

ir     iauttae  iu  llie  fibrin-fenncnt.     Relatively,  the  numlxr  of  red  blood-eor- 

^■jKn'lits  is  aaid  to  be  greater  in  children  even  af^er  the  fii'st  day^  of  life  than 

^^  ID  ailnlts,  but  later  still  a  falling  off   has  l>ecn  olwcrvwi.     Atwinliiig  to 

»Demme,  there  are  on  an  average  l.'J5  to  210  colored  to  one  ciplorless  cor- 
ptwele  during  the  period  comprised  between  twelve  hours  and  one  hundred 
nwl  fifty  flays  of  agt-, — as  com])ai'ed  with  tlic  numlM-iv  in  the  adult,  '^llO  to 
'k<0  red  to  one  white.  Slight  fiuctuations  are  met  with  a«iording  to  whctlier 
ibf  enumeration  is  mnde  before  or  atler  meals.  The  nature  of  the  nouri^Ji- 
Rmt  aWi  has  an  influence,  breast-fed  infants  having  relatively  more  rod 
Uoad-dt&ks  than  diUdi'cn  brought  up  by  hand.  Although  so  much  ha^mo- 
VotL— 5 


globin  exists  at  first  only  to  l>e  dc-stmvetl  in  tlio  first  tlaysuf  life,  still  at 
end  of  the  first  week  a  rise,  though  not  to  tliO  oriKiual  figure,  is  to  be  uute| 
The  plivKidUt^it-al  liHW  of  weight  noted  soon  after  birtli  (*e  page  52)  J 
probably  iiitiuiatdy  amocctcd  with,  if  It  lie  not  due  to,  the  reniarkabi 
changes  in  the  blood  an<l  probably  other  tissues ;  the  variations  in  tlie  teaj 
pemture  of  tiie  Ixidy  bliuiild  {)erhajit<  aI>so  Ik*  considered  in  the  tuune  liglit, 

i 

THE   PULSE. 

Tlie  pulse  of  infants  and  children  is  very  irritable,  variable,  and  im^ill 
in  rhN-tbm,  the  nervous  centres  on  which  it  is  dependent  being  very  unsti 
ble:  ]X'rliap.s  the  grrat  frecpieucy  at  biiiJi  and  during  the  carlv  inonthii 
due  to  a  wont  of  development  of  the  ph^siulogioU  iuhibitiuu  which  int 
show  itself  in  nriiial  stnictural  imperfection  of  the  nerves.  This  giiggestic 
appears  to  receive  confirmation  from  cxjwrimoiital  resecwchcs  on  some  yom 
aninialt! ;  for  some  oliscrvcrs  lmv<'  fnund  that  sliniiilalion  of  thr  vagus  nen 
and  centre  has  not  that  restraining  infiueucc  which  hiter  iu  life  it  comes  i 
possess. 

Any  slight  influenis',  even  physio  I  ngiral,  snch  an  crjing  or  siickin; 
often  so  perturbs  the  pulse-rate  lliat  iu  infants  the  mere  pulse  loses  mm 
erf"  its  patholt^ieal  significance.  Poring  fever,  if  the  child  is  asleep  ( 
drowsy  and  iiuf.  disturbed  by  cxt^Tna!  circnmsLinccH,  tlie  pulse-rale  Is  fouj 
to  be  raisctl ;  and  this  is  prop<jrtional  to  the  rise  in  body-temperature.. 

The  normal  frequency  of  the  pnlse  during  tJie  first  weeks  of  life  mc 
fluctuate  Iwtween  I  HO  and  120,  being  rather  more  fiTfjiicni  in  fi'malcs  at 
in  simdler  infants.  It  docs  uoL  ap[H?ar  to  vary  with  the  posture  of  tl 
Bucking  infant :  later  in  infancy  posture  exercises  its  usual  influence,  i 
iJie  end  of  the  first  y«ir  of  life  the  rate  varies  from  100  to  120.  vMlcr  th 
liie  pulse  ixals  aliout  100,  and  tends  to  get  less  frequent,  fill  at  five  yea 
the  normal  frequenc\'  may  l)e  reckone<l  at  OO.  The  researches  of  namcaii: 
Volkmanu,  and  others  have  shown  that  n  certain  relation  esists  lM!tw(x-'n  tl 
length  of  the  body  and  the  rate  of  tlie  pulse,  but  in  clinical  work  tliis  uitei 
estinj;  physiological  iuformatiun  is  of  no  value. 

RKSPTRATTON. 

The  narrowness  of  the  nasnl  respiratory  passages,  the  smallness  o 
Uie  nasal  cavities,  and  the  slight  development  of  the  Roman  arcJi  of  tl 
phan'ux  and  of  the  cavities  opi^ning  intii  the  now  must  be  considered  i 
discussing  tlie  physiology  of  infantile  respiration.  The  lungs,  original] 
small,  grow  ver)-  rapidly  during  the  first  mouths  of  life;  nevertheless  tlie 
remain  during  childhorxl,  as  Beueke  showed,  relatively  to  the  weight  an 
Icngtii  of  the  body,  less  than  in  adults.  The  breathing  of  male  and  fcma] 
iu&nts  and  elnldreu  is  mostly  etTectcd  by  tlie  diapliragm  and  lower  chesty  f 
in  the  adult  male.  The  rhythm  of  biTathing,  like  that  nf  the  cireulatioi 
is  vei^'  irregular  and  variable,  es|>e<nally  at  birth  and  for  the  next  fei 
Weeks;  and  tliis  has  to  be  remembered  iu  estimating  tlic  nature  of  au 
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>m  wUidi  inHintB  niav  sutler.  After  the  first  lialf-year  tlie  rIi_\-tUm 
fie  liiirly  regular,  whilst  (hiring  die  first  months  an  approju-li  (o 
ibe  CheynisStiikos  rhythm,  if  not  normal,  may  at  Irast  Iw  iniliif^  hy 
very  trivial  jmhulu^iual  causes.  Breathing  is  effec-ted  throuj^h  die  nasal 
so  that  L-unsldcmble  swelling  of  their  liuin<;;s  and  of  die  uaso- 
may  rause  mneh  differing  and  shortness  nf  breath,  sinee  tlie  hnl>it 
nf  brfuthin^  thniugh  the  numtli  lias  not  beeu  aoi|uiret),  and,  indeed,  sticniM 
tomcwhat  difficult  of  ao:|uireiuent. 

The  number  of  rrspimtions  per  minute  is  greater  than  in  the  grown-up, 
and  vani^  in  the  uewly-boni  L)elweeii  30  atid  60,  being  fewer  during  tlecp 
and  then  aldo  more  rc^lar;  in  the  first  year  of  life  it  ranfijcs  between 
25  and  35;  bnt  these  numl>ers  are  inerensod  by  erj'ing  and  laughing  and 
dimiutslied  by  fixing  die  inlant's  iitteiition.  Sui  uiieomnuinly  in  young 
childn>ii  during  physieal  examination  of  the  Inn^H  long  pauses  IxTtwwn  ex- 
piration and  iaspiration  may  bo  observed,  aud  the  breathiap  may  be  stopped 
fi)r  many  seeijiidtf.  The  increased  frequency  of  respiration  has  been  aaoribed 
to  the  fluiallness  of  their  lungs  and  to  their  i^reat  need  nf  oxygen,  whilst 
the  loudness  of  their  breath -si  junds  (puerile  respiration)  may  be  explained 
by  the  force  of  their  inspiration  and  expiralinn,  tJie  frefpieney  of  their 
brcAthing,  and  the  narrown(«H  of  tlieir  nir-paK-y^'S.  The  epiglottis  iK'ing 
folded  on  itself,  like  a  leaf  on  it^  midrib,  is  an  anatomical  luct  on  which 
saffident  strven  has  not  \yeon  laid  ;  and  this  anatomit^nl  feat-ure  is  the  more 
Dftrkeil  tJip  yonnge-T  is  the  infant.' 

Von  Pctti'nkofer  has  n^timated  that  a  child  pnxluccs  in  proportion  to  its 
body-weight  nearly  twice  as  much  carbonic  acid  as  an  adult. 

TiiK  nir.F-STrvK  system. 

The  relative  dn,*neBa  of  the  ravity  of  the  mouth  in  the  first  months  of 
life  ifi  attributed  by  Korowin,  Zweifel,  and  otiiers  to  the  Kli<;htness  of  the 
nliraiy  soerctioD,  which,  however,  begins  to  increase  towards  die  end  of  the 
•BODod  month  of  life.  Although  the  salivary-  secretion  at  birth,  slight  as  it 
tA.  doei  pos««s  some  power  of  transforming  stan-h  into  siif:^r  (prolMibly 
tnaltoEC,  not  gloeose),  yet  this  power  is  only  proprly  ^incd  wiicu  the  strcre- 
tioo  beoomcB  freer.  The  «ame  is  held  to  be  the  ease  widi  the  j»aucreatic 
4mtatit:  fermenL,  and  the  pancreatic  [mwer  of  digesting  fat  appears  also  to 
he  almost  in  abeyance  for  the  first  months  of  life :  ucverdieless  the  olisfTva- 
tifrttt  of  Kramstyk  show  that  the  nlimentarr  tract  possesses  great  facility  for 
the  absorjitinn  of  fatty  |KirticIes. 

Arconling  to  Korowin*s  experiments,  the  pancreatic  juice  does  not  attain 
it»  fidl  powers  for  converting  starch  into  sugar  until  the  end  of  the  first 
jtarof  life,  although  a  trace  of  diiLstalic  ferment  exists  in  the  suroiid  iiumth, 
ind  this  is  increased  in  the  third  month,  /wcifcl  fuiind  that  iu  strong 
chndren  tlie  pancreatic  extract  digested  albumen  in  the  first  month. 


>  Sm  tlM  ftuttior'i  TieBtmont  of  Dbeue  in  Ohildren,  L«wis,  Loadon,  1887. 
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The  stomach  of  the  fhiM  is  undeveloped  in  nmny  way?,  and  its 
is  Raid  to  bo  not  greater  than  i15  to  45  i-uliic  <-(?utimc<lrc<s  nt  birth,  bl 
rapidly  becomes  greater,  so  that  at  the  end  of  a  fortnight  Hcneke's  niett 
urcments  were  J&J  to  160  c,cm.,  and  at  the  age  of  two  years  740  cdt 
Lanjjt'iHlorf  and  othei-s  9«'m  to  have  <leniuii^tmted  (list  tiie  pirfrie  juw 
of  iatauts  contains  pepsin  and  hydruchlorie  acid  and  to  pos%ss  the  usu-, 
digestive  pro|»erties  on  pniteids.  The  alimentary  tnirt  of  the  in&nt  is,  rej 
lively  to  thi'  length  of  the  lx)dy,  lon^rcr  than  that  of  the  adult,  Beneke 
numbers  in  the  new-born  arc  570  :  lOO  :  in  tlie  second  year,  GUO  :  100 ;  ] 
the  aevt^nth,  J310  :  100;  and  hi  tlie  thirtietli,  470  :  100;  and  Forstcr  ns 
th(*c  facts  t4i  u<i,'«)[uit  lur  the  grtiitwr  ease  with  whjeh  ehihlreti  appropni 
a  milk  diet.  The  niusi'tihir  ^rnctnrc  of  the  st<inuw-li  and  intestines  is  bl 
feebly  deveh)|HHl ;  Brunner'ti  and  LieU'rkiihu'a  glamls  are  only  develnpii! 
(hiring  the  first  pcri(Kls  of  life,  whilst  a  great  riehness  of  lymphoid  tisai 
in  the  solitary  and  agminate  foUieles  pcdtaps  accounts  for  the  readinrsH  wH 
which  fot  is  abtwrlied,  since  it  is  held  by  some  tliat  the  lymphoid  corpuecfc 
are  the  carriers  of  fat  directly  fntm  the  alimentary  tract  into  tlie  lacteal 
The  physiological  act  of  vomiting  i>;  ca»»ier  in  an  iiifaul  tEian  in  the  iidul 
doubtless  fn>in  tlie  anatomical  pecnliarttics  of  the  stomaeh,  its  long  ax 
lieing  almost  in  a  direi-t  line  with  that  of  the  gullet.  i 

The  liver  of  the  new-lx>rn  infant  is  relatively  large  and  very  rich  i 
blood;  it  is  larger  than  both  Inngs  put  together,  and  this  proportion,  c 
Beneke  showisl,  h  not  reversed  till  puberty.  The  increased  size  i«  prohabl 
in  harmony  with  the  great  nutritive  and  nictaliolic  activities  nMjuircd  fc 
the  processes  of  growth  and  development,  especially  of  the  ucuro-muscull 
ap{iaratu». 

The  Itihf  of  children,  recently  investigated  by  daculMiwitseli,  is  distin 
guislitxl  by  its  jiovorty  in  inorganic  salts,  with  the  exception,  however,  o 
iixtn  sjilts,  itj*  pdverty  in  dioU-stcrin,  lecithin,  and  l:it,  and  particularly  il 
smaller  iMTra-nlagt;  of  tlic  special  bile  acids,  and  the  glycocholic  is  in  com 
paratively  less  amount  than  the  taurocholic  wnd.  It  is  supiwiA-d  (hat  thi 
smaller  pcrecutage  of  bile  acids  is  a  favomblc  fact,  on  the  groinnl  tliat  th 
biln  ai^ids  hinder  the  peptie  and  paiH^n-atic  digestion,  the  active  ferments  at 
which  process^  art^  snj>pt«ed  to  posses.'*  feebler  powers  than  iu  the  adull 
Ou  the  other  hand,  the  poorness  iu  bile  salts  is  considered  to  lie  a  rca.s<)n  fo 
the  nllf^^l  inetimplete  rLssimilation  of  fat  by  the  infantile  almieutan.'  juioe 
and  agencies,  since  the  bile  acids  c-mnlsifv  the  tat  in  the  intestines,  glyccri] 
and  fatty  acids  resultiug.  Some  Wieve  that  the  irdigcKtihlHty  id'  fatt; 
human  milk  ami  of  cow's  milk  nmy  be  a-^criU'd  to  the  alxjve-mcntiunct 
IHX'uliarities  of  the  bile.  It  must  be  obvious,  however,  that  ninch  more  ha 
to  be  Iwirned  Ix-fore  physiology  and  clini«fll  medicine  can  be  brought  inti 
harmony  with  em-Ji  other. 

Esclicrich  has  carefully  studied  the  digestion  of  milk  in  infants.  Thi 
fi»Oes  of  infants  fed  purely  on  milk  have  a  poldcn  tint,  a  soft  lani-likr  con- 
eiatcnce,  a  feebly  acid  reaction,  and  euutaiii  from  eighty-four  to  cighty-sia 
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iL  of  water.     The  digestion  ami  altsorption  nf  prttbtiils  in  the  alimenU 

UToiual  are  ho  efHrient  thiit  )>ut  little  |ias$es  on  in  the  rtci.TS.     In  (act,  tlic 

vbitifib  flakes  and  cIoU  nearly  always  seen  in  the  fseccs  arc  wmiposcd  almost 

entirely  of  &t,  6itty  and  lactic  ainda  in  coin  I  it  nation  witli  lime,  whilst  ehole&- 

^lerin  aral  tra»t«  of  bilirubin,  intestinal  epillielia.  and  mucus  may  oXs-a  be 

In  addition,  latye  quantities  of  liaeteria  are  always  present, — a 

Ine  slender  liacillus,  nam[>d  by  KHciierieh  the  liactiTiuni  Im-tis  aertigenes, 

[tod  tlir  |.K)lymori>hie  bacterium  coli  c-ommuue,  which  oflcn  takes  the  form 

of  coeri,  bein;;  the  two  chief  kind.".     Of  other  varietioB  nf  haetorin,  as  of 

the  prutcolytic  cucci  which  fluidity  gi'latin,  torular,  aitd    mycelial    finigi, 

then  are  almoet  none  in  tlic  normal  milk-fieecs.    But  these  varieties  may  be 

diseovenvl  in  patholo^rical  conditions,  as  also  when  the  diet  is  a  mixed  one 

oreoataiiiH  mu<-h  mi>:it.    The  simplicity  of  tlie  inicj*o-organlfiins  fbiiiid  in  the 

milk-fieum  is  doubt  leii^  in  correftpoiKlenrc  with  the  al)Hcnix'  of  tlie  prtMlucU 

of  tlbuininous  deconipr^^ition,  buch  as  tyrusiu,  iiidol,  phenol,  and  ^katol ;  in 

themilk-(a?reft,  however,  milk  aeida  are  always  pret»ent,  and  to  their  presenw 

oukl  lie  attributed  tlic  acJd  reaction.     Fcmicntation  of  milk-sugar  loaiU 

'lu  the  development  of  carbonic  ac-id  and  hydn:»jren,  which  are  the  ptincipal 

gvM  in  tlie  intestinal  tract  of  tu>althy  infantt<  fed  purely  on  milk,  foul- 

imellii^  gases  being  consptcu(aM  by  their  absence. 

Though    tlie  fjuantity  of  tieecs  varies  mucii   tn  sueklings,  yet  three 
irrammnt  for  ever^'  hundred  gminmes  of  milk  ingtvutetl  niay  be  given  as 
:       the  average  proportion. 

^fc  Certain  poeuliaritics'  exist  in  the  Btools  of  (lie  new-bun],  the  scM^lled 
^^■■■pnium  being  oflnrles.**,  tenacious,  and  visco^iti,  of  greenit^h  color  ami  weak 
^^^^Bfiactton.  It  ctinlains  cHiii-stitucnts— 4-pidcrmi<'  (v\\^  and  halnn — derivetl 
Ucwalh^wing  from  the  liquor  ooinii,  also  ebolestcriu  and  iuti»tinal  epitlu> 
linn.  Norm;d  nieconiiini  is  free  from  pn^lnrts  of  putrefaction,  phonnl  and 
addfl  of  the  Ijenzoic  series  lieiug  al)wut-  Moreover,  immediately  aller  h'\riJn 
it  does  Dot  contain  bacteria,  but  in  a  short  time  numerous  and  various  micro- 
oc^snianB  make  their  apiK^nitKV.  PmlKihly  some  entered  by  the  nnuB ; 
tud  Bonw  may  have  gaiuM  entran(!e  by  the  mouth  and  respiratory*  passages. 
An  investigation  on  tlie  new-bom  might  throw  some  liglit  on  tlie  vexed 
(jueation  whether  healthy  blood  and  tissues  do  contain  micro-organisms. 
AiTonJiDg  to  Escherich,  even  these  lactcria  disappear,  or  are  replacwl  by 
the  two  varietiis  above  incutioncd,  when  a  pure  milk  dic-t  is  (XJiumeneod. 


the 
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CENTITION. 

The  eruption  of  the  teeth  is  undoubtedly  inflnent^I  by  the  oonstiUitinn 
vtA  the  nutrition  of  the  infant,  for  in  the  well-nonrishcrl  children  of  healthy 
fuenta  tlie  teetli  are  cut  earlier  and  more  regidarly  than  in  others.  The  first 
lover  middle  incisors  may  ttc  cut  between  the  thini  and  the  tentli  month, 
Ue  avenge  time  being  the  seventh ;  the  oorrcstM>ndtng  uppers  may  be  cut  a 
orao  later;  the  latcml  incisors  may  appear  about  the  same  time,  or  a 
lalcr;  then  the  first  molars  should  be  cut  at  about  twelve  mouths  or 
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80,  the  canines  about  the  eighteenth^  and  the  fuur  remaining  mulurs  at  altOJ 
two  yenre.  Exceedingly  variable  in  their  date  ot*  appearance,  raueh  allol 
anee  iinifit  be  made  for  iudividiiul  and  racial  |M?frultariti(«.  This  dltleren 
may  be  noted,  however,  between  the  eniptlon  of  rachitic  and  iiealthy,  boj 
that  the  former,  Ixsidcs  being  delayed  in  their  eoming,  also  conic  inrgiilaf 
and  otiL  oC  the  ordinary  serieB,  whil»l  in  llie  [uiihiiy  the  luiinberof  teeth  o 
is  usually  even,  two  of  a  like  sort  being  cut  nearly  simultaneously,  and  d 
proi»or  onler  of  the  senen — viz,,  middle,  lateral  incisors,  premolars,  ninini 
.setxfud  niohira — is  maintained.  As  a  gt^neral  rule,  the  lower  teeth  arc  o 
before  the  upper.  The  permanent  teeth,  begin  to  appear  about  the  seven 
y«sir,  the  first,  to  come  Ix-ing  the  lirst  molars;  iJipn  follow  the  irentral  inriafl 
at  eight,  the  lateral  iut-isin-s  at  nine,  the  first  and  seeond  i>ienspid^  at  ten  ai 
eleven  respectively,  the  ejinines  at  ti\'elve,  t)ie  second  molare  at  fourteen,  ai 
the  wisdom  toeth  in  adult  life;  for  twenty  milk  there  arc  substituted  ihiH; 
two  permanent  teeth. 

THE   UKINB.  I 

Relatively  large  at  birth,  the  kidneys  do  not  increase  so  much  in  st 
iliiring  ehildh<x)d  hm  do  the  heart  an<l  the  hings, — tlie  a^liill  lungs  l)etl 
from  twenty  to  twenty-five  limes  as  large  as  at  birth,  whilst  the  kiduer 
only  grow  till  they  become  twelve  times  heavier  than  at  birth.  The  fuc 
tional  artivity  of  tlie  ki«lnevs  rcaiciira  its  height  even  at  birth,  and  in  ti 
pyrumidal  portions  of  the  kidney  uf  the  new-born  it  is  quit^?  comniuu  to  9 
reddish  or  yellowish  dejMJSits,  or  even  browjiiah  streaks,  which  microscopic 
examination  shows  to  l^e  uric  atnd  crystals  bkn-king  the  straight  iirinw 
tubnh-s:  so  eommon  are  these  nriL--aL-id  infan'ts  (Viix'how)  that  they  md 
Ik-  eonsiderctl  to  be  of  no  pathological  signiHeanf*. 

The  quantity  of  urine  increases  rapidly  during  the  first  ten  days  < 
lile,  bnt  during  the  next  wei-k  more  slowlv.  (^iiise  has  esttiiiated  the  dai 
quantity  t<i  be  al>out  I'-'Af  to  417  rnbic  centimetres,  but  there  is  no  doul 
that  it  varies  within  very  wide  limits :  its  rapid  increase  nnist  Ik>  attribub 
chiefly  to  increased  ingestion.  During  the  second  year  of  life  ihc  dai 
quantity  discliargod  is  estimated  at  o(J0  to  GOO  cubic  centimetres,  and  twy 
as  much  is  said  to  be  ]»iHsrfl  in  one  day  during  the  fourth  year.  < 

The  specific  gravity  uf  the  urine  increases  rapidly  fi-om  the  fifth  to  tl 
tenth  day  of  life,  then  diminisJics;  but,  actwrding  to  Cruse,  the  ])hosphor 
acid  increa^K!a     The  average  density  is  given  as  100')  to  1010. 

During  the  first  days  of  lite  tlie  urine  is  generally  turbid,  dark,  an 
acid,  but  later  becomes  clear,  stniw-yellnw,  and  generally  nentral.  Tl 
kiud  and  iptantity  of  UmkI  inflin'ni'c  its  clmrafters  and  com|Kisition  vet 
materially.  The  first  act  of  micturition  may  oflcn  be  delayed  for  twentj 
four  hours  or  more,  and  this  is  probably  the  reason  for  the  nrlno  l)ein 
dark,  turbid,  and  arlil,  it  having  undei^^one  coiKrenlratlon  in  the  bladdt 
owiug  to  abstjrption  of  water.  If  the  urine  la  passed  inimediately  arte 
birth,  it  is  clear,  nearly  neurral,  and  vpr>-  [Mile.  These  f:n-ts  prove  tht 
the  kidneys  Imve  bren  at  work  during  iutra-utcrine  life,  and  they  also  ec^ 
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Indbftr  colargt-iiiciit  of  tlio  8piit:tl  cord  are  in  u  fair  state  of  perr(H.-tiou. 

Aonckrdiog  to  sunu*,  the  didchar^  of  nitrogen  in  the  imne  nf  infiints  ia 
•clBtiveJy  amalh'r  tiian  in  thn  aihilt;  and  the  KaiuB  haa  l)«en  t^tatftl  uf  the 
ilaciiarge  uf  pli4)9|ihori(:  acid  and  clduridc  of  Hodium ;  and  to  urcouut  for 
dku  it  is  SHpposf'd  ihnt  more  of  tlie  ingested  nitrogenous  fltnff  ia  retained 
fiir  building-purtHMi'*!.  Others,  proliably  witli  more  trutli,  assert  tliat,  tlie 
■etaboUam  of  fuiMLs  and  tUsiie^  being  in  greater  excess,  the  urca-disdiai^ 
ua\ao  io  exoeas  in  eJtildren  a?4  oomparpd  witli  wiults. 

During  the  first  days  of  life  the  normal  urine  is  maintnlnixl  hy  »omc  to 
OHUin  a  tnoc  of  albninoii,  which,  however,  tk)on  disap])can>,  and  aoooiding 
to  otl«B  albuminuria  Ls  not  normal  ftven  at  any  time. 

THE  TKMPKKATirUE. 

Atwaytt  n  sabjet^  of  much  interettt,  tlic  temperature  of  the  body  befor^ 
daring,  aiid  oIUt  hirlli  haft  t>een  muf:h  investigated.  A  reoeut  mouugrapb  by 
Baudntt£  gives  a  gtXfd  rfjiumS  of  our  information  on  this  subject.  Im- 
nwvllalcly  after  birth  the  temperature  falls  as  mueh  a.s  1.7°  C,  tlie  nverage 
miatmum  tfm|H'Tature  U-ing,  atvonling  to  Eross,  35.84°,  whilst  the  average 
norma]  ffm|icrature  of  the  new-bom  is  given  aa  37.6°  C.  After  this  pre- 
limiuarr  iidl  a  rIow  rise  to  the  nonnal  fKV'iira,  and  a  temperature  of  37.8® 
hi  38°  C.  on  the  fourth  or  litili  day  is,  aet.-ordiug  to  Krus^,  a  »ign  of 
abaoiinality. 

The  t/>m|>eratnre  of  young  ehildren  nnder^f>es  many  flnrtuatinn!*  at  tlie 
dktatiou  of  tiliglit  influenct^  which  Hhuuld  i»n  u.>4<TilH>d  to  thf  instability  of 
the  beat^rcfiiulEting  centres,  just  as  wc  witness  the  same  Irn^larity,  irrita- 
bility, and  variability  in  the  respirator)'  anil  circulatory  wntres.  Denime 
haA  noted  a  tall  iu  tlu-  tempentture  of  t-hildreu  ex|>eri  men  (ally  kept  in  dark 
rooiDfl.  Increased  ingestion  of  food,  and  much  crying  or  struggling,  raise  the 
lanperatare:,  whilst  inaitivity  and  sleep  lower  it.  A  high  tem|>erHtnre,  like 
a  ht^  pnUe  or  a  high  rate  of  breatiiiug,  has  more  Hlguifimm;i!  if  oln^ervcd 
ffamnf;  the  sleeping  state  of  an  infant. 

Many  obwrveni  attest  the  inflnenoe  of  the  law  of  temperature  being 
—aiftiitfiid  wen  in  infants,  for  they  Iiave  nt]serve<l  the  normal  dully  varia- 
tion. Aaa  rule,  tlie  temperature  lK^iu.s  t^)  rise  iu  the  morning,  nraeht^  it^ 
liij^iret  point  in  the  evening  about  six,  and  then  slowly  sinks  to  its  lowest 
|KHni  ia  the  fii^t  hours  of  the  morning.  Il  is  noteworthy  that  new-l>orn 
aa&ata  may  under  the  cxcitejitent  of  iuHammatory  atUxrtion  yield  a  tcmpcra- 
tan  aa  high  as  41®  C.  =  10d.5®  F.  In  fever  the  ditferenees  Itetwcen  the 
■andng  and  the  r\'euing  tem|H-r3htre  are  greater  than  in  adults,  and  the 
iaSfwnoe  of  antipyretics  on  the  tever-heat  is  more  consldemble  iu  them  than 
ta  tbe  gnnm-np. 

THE  8KIN. 

OlMiid  with  A  layer  of  sebum,  shed  epithelium,  and  Imirs,  ealled  the 
fmb  OBBOMt  *J"?  ^)<">  of  the  healthy  new-lmm  infant  aller  Iteing  cltsmsed 
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IB  found  to  be  much  redder  and  more  tender  than  in  later  life,  and  is  covered 
with  fine  down  called  lanugo.  In  the  first  few  weeks  of  life  a  fair  amount 
of  desquamation  occurs,  and  the  fine  hairs  also  fall  out.  During  this 
period  the  swcatr^lands  do  not  make  much  perspiration,  but  the  sebaoeoaa 
glands  are  mudi  more  active,  especially  on  the  scalp,  where  flakes  of  fatty 
matter  may  accumulate  and  be  shed  with  hairs  stuck  thereto. 

SUMMARY. 

It  will  be  seen  that  the  subject  of  the  physiology  of  infancy  is  a  com- 
paratively  unworked  field,  but  a  most  interesting  one  nevertheless. 

As  anatomy  and  histology  form  the  basis  from  which  are  to  be  studied 
developmental  and  pathol<^cal  differences,  so  physiology  is  the  standard 
by  which  the  clinician  judges  of  the  value  of  the  symptoms  resulting  from 
functional  disturbances. 
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FTRnAl.  rhaptcr  nn  Uie  I>ia^oBis  tif  thf  DisRLseH  «f  Chiltlren  niiglit 
"  aa  verv  im|Kiilaut  if  tlie  suhjort  cutiUl  jJOKsibly  ho  d«ilt  witli  iu 
ibn  wav  ;  but  diagnosis  is  M}oxtfnaivc  with  thv  wlioli!  rangi-  ul'  this  work, 
iod  io  |»uint  of  fact  it  will  coDsuine  a  vciy  large  proportion  of  its  various 
MEtioas  and  different  volumes.  Why,  theu,  it  inay  l>e  o^ked,  have  rucIi  a 
diapCrr  at  all?  Are  not  thp  (l!M!ad»4  of  tdilldn-n,  ajiart  from  niulforma- 
Qoof  and  ptTbaps  oue  or  (wo  comparatively  rare  aSbctions,  essentially  the 
miao  diiwatvft  that  affect  adiiltd?  Are  not  the  facta  of  ditft^a^e  the  fuune 
«ltat4>\-er  Uie  a^?  Am  not  the  primnpleH  and  nietluxls  of  physiiad  dlag^ 
BOiifl  practically  identical  for  all  periods  of  life?  The  discaeca  are  cseen- 
titlly  tl)«!  «ame ;  the  mrthiKla  are  in  no  eense  ver>'  different ;  and  the  reader 
lit'  thu  (chapter  will  be  snpp<jt«ed  to  brini;  to  his  aid  a  moderately  extensive 
luuDwInlge  of  disease  as  it  cxiata  in  odultft,  and  likewise  a  certain  familiarity 
rlbr  me(h<x]s  of  diagnosis  and  with  the  st^ns  of  disease  as  ubsen'cd 
Wliat  more,  then,  i«  wanted?  Why  have  sueh  a  ehapter?  Nay, 
nufc,  why  have  speeiul  trcntiiMS  nn  the  iliseaHes  of  ehlldhood  at  all? 

A  student  conironted  with  a  sick  child  may  Ix-  moderately  well  acquainted 
witii  (lin{^i>iii.'4  as  practise*]  in  our  general  ho-pitals.  but  may  feel  as  if  all  his 
knowlnlge  and  all  hta  niethotU  iiud  t<udih'nly  failed  him:  he  may  exjKTienra 
tkie  miac  sense  of  helplessness  which  a  traveller  will  have  when  suddenly 
•drift  io  a  Strang  laud,  of  whose  cu^oms  he  is  ignorant  and  whoso 
knpB^  he  has  not  yet  leanud ;'  in  proportion  as  he  is  intelligent,  and 
i|nctMed  in  travelling  at  home,  will  lie  experience  the  vexation  of  seeing 
tfat  aune  kind  of  tbinffs — the  means  of  locomotion,  the  places  of  rest,  tlie 
VBrioofl  forms  of  food — and  yet  Ik-  unable  to  understand  bow  to  avail  him- 
»lf  of  them  all ;  or,  |M'rha{)S,  nii?t^tided  by  some  spurious  resemblance,  or 
■iitfri  brflome  opposite  ctbttom.  he  inuy  find  himself  injured  by  the  very 
kaovlrdfto  whieii  would  orJienvise  Iw  uwfu!. 

We  usnidlv  lie^in  by  asking  our  adult  {utieut  how  he  feels,  or  where 
be  fate  pain,  if  anr  l^e  present ;  but  our  little  patieuts  may  be  too  young 
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to  Bpeak,  or,  if  they  do  siK-ak,  the  |iain»  and  difwomforts  may  be  refer 
to  ia  a  misleading  maunur:  tbub,  it  is  tiomnxn)  lor  a  child  willi  a  pa 
originatiag  iu  the  chest  to  refer  it  to  the  stomach  or  belly,  and  this  a 
merely  iu  worda,  but  atrtimlly  by  dirtHrt  sigus.  vVll  tJip  information  ^ 
are  in  the  Imbit  of  getting  from  the  patient's  dcsci-iptiou  of  [us  diBcomfo 
may  tJuia  utterly  &il  us ;  the  distress  may  be  as  gixat,  or  even  greater,  b 
the  "  infant  cpi-iug  iu  the  ui;!;ht,"  liowever  deJinite,  however  obwnire,  hoi 
ever  complex,  or  however  varied  the  uatuix;  of  his  miser>'  may  be,  lias  "  i 
langna^  but  a  cry." 

HaiHed  in  this  direction,  tlie  iitudent  Ix'tliinka  himself  of  the  well-hnon 
pliysical  signi)  of  disease,  for  here  at  lea^t  we  are  indepewlent  of  utiiirula 
signs,  and  *•  there  is  no  speech  nor  language  where  their  voice  is  nut  hcaiij 
He  tries  tbe  pulse,  but  his  appnmrb  and  the  exeiteraent  of  crying  have  Bfl 
it  «p  to  a  pretcrimtunil  height,  with  niinil)ors  iiiHiitintable  or  at  Iwwt  wij 
no  mfauing.  He  tries  the  tcmjMTatun^,  but  the  child  resents  having  n  thg 
momctcr  put  into  the  axilla ;  or  in  other  cases  tlic  &nn  is  so  thin  and  screg{ 
and  the  covering  of  soft  parts  so  imperfixTt  and  so  diffitHilt  lo  keep  in  app 
aitiim  that,  even  if  feverish,  tlie  readings  may  oomc  out  as  normal  or  sul 
normal,  and  so  mislead  instead  of  helping  us.  He  now  contents  himsel 
with  feeling  the  skin  with  \vi\  hand,  well  knowing  how  fallacious  this 
even  in  adults,  anil  proceeds,  aller  allowing  the  child  to  settle  a  little,  to  tl 
examination  of  the  chest,  beginning,  as  is  common,  with  iHTcuRsion  undi 
the  elavieies ;  of  all  things,  this  is  one  which  a  young  child  objects  to,  Q 
aowjunt  of  the  pain  so  apt  to  Iw  cauiMsl,  and  on  atxsjunt  of  tlie  source  c 
new  terror  iu  each  successive  stroke  being  so  visible;  the  infant  agai 
begins  to  cry  or  scream,  dnjwning  the  relative  percussion-sounds  songl 
for,  or  allowing  only  of  srmie  "chinking"  or  "cracked  metal"  peifussioi 
note  iK'ing  caught  amidst  the  din,  and  so  giving  rise  to  all  sorts  of  erroueoi: 
visions  of  cavities  in  the  a|>ex.  Auscultation  tares  no  lietter;  the  child  ol 
jectfl,  in  its  own  linignagc,  to  a  hard  stethusctjpe  pressed  with  a  heavy  hea 
on  its  tender  ril:>s,  and  sees  new  dangers  in  the  close  proximity  of  the  ol 
server's  head.  Bnt  even  if  more  suix«ssful,  the  student  is  accustomed  t 
rely  on  the  [mtient's  taking  hmg  breatlis,  when  asked  to  do  si),  in  order  ( 
educe  Uie  cnj>itant  rMcs  or  other  abnormal  sounds;  or  to  hold  the  breatl 
to  get  clear  of  this  complication  in  auscultating  the  heart :  but  it  is  ofter 
if  not  nsimlly,  utterly  vain  to  expect  any  such  assistance  from  a  child  o 
tender  years,  while  the  hope  of  assistance  from  vocal  resonance  and  fremitu 
has  to  be  o<|ually  abandoned. 

At  any  rate,  the  student  ll(^pes  he  may  find  evidence  of  chest-disease  ii 
the  cough  or  exi>octoration ;  but  he  learns  with  astouisliment,  although  th 
cough  may  be  very  severe,  that  there  is  no  expectoration  iit  all ;  and  by  ant 
by  he  finds  tliat  the  study  of  expectoration  in  the  lung-discascs  of  childhoot 
is  not  of  the  same  importanet*  as  in  adults,  for  the  g<;ioil  reason  that  there  i 
usually  none  brought  up;  on  consulting  his  books  he  finds  that  even  in  i 
pronoumxHl  pneumonia  rusty  sputa  are  almost  unknown,  and  that  the  chil< 
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MlpHMigh  but  little,  nr  may  ouiy  be^in  to  bave  any  noticeable  cough  wheii 
te  vwsi  of  the  discaBc  seems  over. 

IVfcAUKl  in  the  region  of  the  chi?8t,  the  abdomen  is  not  likely  to  give 
mdrr  rhaiiiv  of  suooesa :  tlie  rau»i-If»  are  on  the  strain  from  pain,  or  from 
friEfbt,  or  fmm  crj'iug ;  and  of  axirnc  pal|iatioii  and  pL-irustiiou  nKjuire  the 
nv»l  lavorabh*  ('onditionii  of  the  abdominal  Nvalls  tu  atl'ui*d  uuy  iuformation. 
Or  be  may  find  what  he  thinka  is  an  enltti^^i  liver  or  spleen  from  mere 
fi^IsDemrnt  of  thn^o  or^as  in  tlit  lax  alxlomi'U  of  the  child,  and  tlio 
aht^Rl  mid  dis]>Iaiv4l  ttplivn  of  rickct:»  niuy  ucvcr  have  Ijeeu  heard  of, 
•Ithoogfa  he  may  have  visions  of  eulan^  spleen  from  typhoid  fever,  agu6, 
or  IrucnrTtha-mia. 

Tlic  cxaminatioa  of  the  uriue,  at  least,  might  be  supposed  to  be  a  maUer 
fcmUiar  enough  to  a  wcll-traiued  studcut,  affording  some  information  or  at 
Ini0t  negative  data.  But  very  likely  the  uriue  cannot  be  savetl,  being 
pttwx],  of  course,  by  young  children  without  warning  even  when  well,  and 
vtry  oftra  {msMxl  in  Uiis  way  during  an  illnp&s  by  tlioeje  who  are  old 
enough  to  gi\*c  notice  at  other  times.  But  the  mother  or  nurec  may  have 
mfiiniiation  to  give  about  its  app*^ranco.  or  a  stray  and  scanty  siMK^imen 
may  be  Hlu>wn  continuing  their  di>HiTiption  of  its  being  '*u.s  wbit^:  a^  milk" 
whoi  passed, — a  cliaracteristic  usually  pointing  in  an  adult  to  the  admix- 
tnn?  of  pus,  and  so  atnstitutiug  a  grave  symptom  of  urinar.-  di.s«jrder,  but, 
m  a  rule,  dependent  in  the  child  on  the  piv^^encc  of  white  urates  or  some 
oiker  trifling  peeuliarity. 

If  the  beginner  now  turns  to  the  liistor)*  of  the  illness,  he  may  be 
oqaally  fierplexed.  The  rigors  which  form  so  leading  a  feature  in  the 
initial  stages  of  acute  tidlanunations  and  fevers  in  the  nthilt  an:>  almost  in- 
ririably  absent  in  tlie  young.  The  symptoms  often  come  on  either  with 
such  fuddenneAs  as  to  leave  no  chan<-e  of  tnw'ing  their  progress,  or  so  in- 
ridiotuly  and  indulinitcly  tlmt  i)fU>n  even  a  can^fiil  mother  ivin  only  U'll  us 
tbtt  the  child  **  is  not  well,"  or  that  he  is  crass  aud  fretful,  or  pining,  or 
WMtiuii.  without  definite  indications  of  the  reason  why  such  conditions 
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Tbe  fiumly  hiaton.-  Is  frequently  renderc<l  vague  aud  indeiinite  on  ao- 
arant  of  the  yonthfid  age  of  the  patient,  for  the  cvidontse  of  tlie  iuhci-itanoc 
of  disease  on  which  we  rely  ranst  <!oniidently  is  tiimished  by  the  life-  or 
health-history  of  the  brothej^  and  sisters  of  our  adult  [taiients ;  but  tiicse 
bnAben  and  sistefH  of  our  infantile  patients  are  not,  very  likely,  as  yet 
bum,  oral  least  may  niit  have  had  time  t»  show  their  morbid  tendencies; 
the  parenU  also,  even  if  tliey  a<>tually  die  young,  may  not,  at  the  time  of 
die  ijK|uiry,  have  develoi)cd  Uie  evidences  of  tlicir  fatal  diseases. 

EOrAONOSLS    MADE  EAST— TEETniNG. 
Sqt^  are  itome  of  tlie  diffindties  which  beset  the  study  of  <:hildren'H  ail- 
^UVen  by  thow  who  are,  so  far,  familiar  with  the  diagnoi^is  uf  diM-ase. 
Hkaltim  are  no  doubt  great, — of)eu,  indeed,  insuperable, — and  we  hava 
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fpeqiiently  to  be  content  with  vagiic  rcsiilta.  But  at  this  point  an  instdiofi 
t*anptation  is  preswitwi  to  ibe  fR-giuuer,  dL-ekwI  out,  it  uuiy  be,  in  the  alhirin 
apparel  of  speculative  acicuec  liilsoiy  so  called.  The  illnesses  of  youii{r  diil 
ilren  are  cleverly  described  xs  l)eing  lai^ly  pnnnect*^?  with,  and  esseiitioll 
due  Ut,  tlie  prowsw  of  derititiou.  The  gnulual  evulution  of  tlie  tirst  tect 
constitutes  a  striking  and  most  important  feature  of  early  life^  The  pnjeec 
goes  on  in  all  young  children,  and  so  is  available  as  a  universal  explanation 
a  few  exeeptioiml  ea^^es  uiiiially  present  sufFieient  evidences  nf  di.«eiiae  t 
show  that  the  a/wcncc  of  dentition  \a  alao  potent  as  a  eause  of  had  healtl: 
Witli  tlie  growtJi  of  the  theory  of  reflex  action  and  irritation,  in  the  carl; 
j>art  of  tliis  century,  the  newest  views  of  the  nen'out*  Hystem  were  u«ed  t 
clotlic  afresh  this  old  and  specious*  dtictrine,  so  tJial  what  might  liavc  dio 
out  a»  an  old-world  superstition  was  made  to  appear  as  the  most  advanco 
Bcientifie  doctrine  and  tlie  miwt  m^Hleni  practicnl  appliration  of  a  reoen 
brilliant  dlseoven*.  This  couvenTcnt  theorj'  of  the  deiiendeuoe  of  infantil 
disease  ou  the  proocsa  of  dentition  is,  of  course^  now  exploded,  and  i 
mi^lit  be  suppotwl  that  it  needed  no  notice  in  a  work  like  this.  Bu 
HupcrKtitious  are  ditlicidt  to  kill ;  alllioiigh  exphxleti  in  one  country-,  or  ii 
one  time,  they  liuger  on  to  haunt  the  niemlx^re  of  eaeli  new  generation 
mid  temptations  rejected  as  unworthy  by  the  common  good  sense  of  i 
community  remain  to  allure  each  set  of  new  individuals  as  they  grow  up 
80  it  is  with  teething.  Kven'  young  pmctittoner,  orten  buHled  by  the  iutri 
cftcies  and  difficulties  of  infantile  disorders,  is  led,  as  it  were,  to  some  higl 
nioiintnin  ainl  made  to  survey  the  wide  iTalm  of  infantile  disease,  with  al 
the  manifold  fiimis  and  degrt^es  of  suUering  or  iUiK^s  to  which  the  yuuuj 
arc  subject,  and  he  is  made  to  feci  that  all  this  dominion  can  at  once  h> 
made  over  to  him  if  he  will  but  fall  down  and  worship  this  fetich  callct 
"Teething."  It  matltirs  nothing  that  at  the  munieut  no  teeth  may  \m 
coming  tlimugb  ;  they  are  coming;  the  "breeding"  of  the  teeth  is  ever 
inoix'  serious  (because  dee^>er  and  more  unseen)  than  the  mere  piereiu| 
of  ihe  gum.  U  mutters  not  that  the  symptoms  [lersiiit  afler  the  gura  il 
pierced  ;  othi^rs  have  yet  to  come.  It  matters  not  that  the  coming  tootl 
(reaJIy  retarded  by  the  illness)  shows  no  signs  of  coming  through  to  confinr 
the  diagnosis,  for  it  is  ingeniouHly  crmtended  that  il  is  this  very  delay  ifi 
reai-Iiiiig  the  surface  which  areimnts  for  the  prolonged  and  serious  illnesa. 
Even  after  tlie  whole  of  the  mllk-tocth  have  appenred,  we  can  easily  specu- 
late that  the  "breeding"  of  their  larger  sutHietwDrs  must  give  rise  to  even 
mort!  serious  perils  than  those  whicii  tlie  child  has  just  ci:»rac  through. 

The  diversities  of  age  and  the  diversities  in  the  period  of  development 
of  the  teeth  arc  thus  easily  bridged  over,  but  the  diversities  in  the  mani- 
festations of  disorder  arc  no  less  ingeniously  met.  The  varied  forms  of 
nervous  disturbance — pain,  restlessne)*s,  convulsions,  tremors,  twitt-hings, 
and  Hpasms — are  «»nveniently  aacrilml  to  the  irritation  of  the  fifth  nen-e:  ia 
not  (his  an  afferent  and  acnsoiy  nerve?  are  there  not  reflex  actions'?  What 
tan  be  plainer  I    Young  children  are  affected  with  a  foiiu  of  jmralysia  ao 
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pemliBr  to  Uiem  t}iat  it  ba»  bwu  U'nuLtl  "  infuutile  pamlv-BiB ;"  but  the 

irocBM  of  twtliiug;  in  nhu  peciiliur  to  thcin :  has  nut  "  ruHex  pai-olysta*'  l}eca 

Juuibed?     NVhy,  thcn^  rctutv-  to  ai«scnt  to  the  name  of  ^'dental  paralysis"? 

'Tccdkin^  rhihlfvn  havD  their  luouthd  drihbliug  wltli  sali\'a.    If  their  bowels 

a»njafint«]  unci  tlie  motions  hard  and  dn.',  who  can  doubt  that  donlition, 

hy  drftlaiog  away  the  flui<l8  to  thr  mouth,  gives  rise  to  this  digagrooable 

fliDpCam?     Of  course,  equally,  if  the  bowels  are  luoeie,  liii»  Baine  Baliva 

will  naturaltv  explain  tlic  diarrhoea  of  infants  from  iti^  being  swallowed. 

[ViokfikC  <jiiilem)o  attacks,  convulsive  srizureft,  or  any  terrible  disaster  may 

mcMOy  traced  to  a  |K>iiionod  utate  of  the  saliva :  who  huH  not  heard  of  the 

fouoixMiii  aaliva  of  a  mod  dog?    But  the  irritation  of  teething  may  equally 

idiatarb  the  bronchial  muivius  membrane:  is  it  not  continuous  with  that  of 

the  mouth?     Hrondiititt  and  catarrh  can  tliud  be  a^ribed  tu  teething  with- 

[vat  siipposir^  any  ex|Mifuire  to  cJiilU  or  any  error  in  eiothing.      If  the 

w  inenibnincs  HufTer,  wliy  not  the  skin?    A  "touth-rasli"  is  a  splendid 

r-valvc;  and  whcu  il  resists  our  l^est  etforta  at  treatment,  we  can  ex- 

pUin  bow  dangerous  it  is  to  cure  a  rasli  in  a  teething  ehild,  in  vaae  of  ita 

driving  in  the  disi^ase  to  some  internal  or^irau  !     The  afl'eetions  of  the  eyes 

, and  mrs  are  luu>fbviuus  to  require  explanation:  do  wc  not  8]»eak  of  the 

*'* VT^-tcf!th" 'f  and  who  has  not  felt  [tain  in  his  ears  Irom  a  luul  mular? 

Tlie  popiihirity  4if  this  dtM'triue  depends  |)artly  uu  itd  saving  a  world 
of  tr»»uble  to  the  doet^ir,  but  also  oo  \t6  mretin;;  the  views  of  the  parents. 
Wrall  like  to  have  tiiii^  made  clear;  and  if  "  tlie  dcjctor  explained"  the  in- 
[l«m<it^  PonnectioDH  refern'd  tr)  almve,  we  ran  easily  understand  liow  mneii 
*r  both  d(K4or  and  parents  wouM  ap|K-»r  in  the  eyt^  of  tlu;  lulter. 
^'But  tiiere  is  a  suhller  ex{>lanation  of  this  popularity  of  teething  with 
panmts  mad  onreos.  The  human  mind  rofleut«  the  idea  of  onr  transmitting 
aoTlhing  but  good  qualitira  to  our  children,  or,  indi-ed,  of  anything  Imd 
kavii^  brcQ  transmitted  in  our  CHpeeial  lUInitiel^.  A  m4>tliej-'s  death  fnmi 
cooeiunption  and  d  sister's  illness  from  the  same  enusc  can  be  explained 
awBy  lo  the  physician  so  as  to  h-ad  to  the  well-known  summary  of  the 
vbolr  matter,  that  there  is  *'  nothing  like  heredilary  consumption  in  the 
fanily.'*  How  much  more  natumi  lo  tr>'  to  explain  away  hereditary 
wnrftdoDA  disease,  for  example,  transmitted  to  our  own  eJiildren,  and  to 
inTnint  for  swollen  glanib;  in  the  neek,  or  tlie  results  of  a  similar  mass  in 
[the  alxIomcD,  by  the  natumi  effeels  of  the  pnK-eiis  of  teething ! 

Rut,  if  wc  desire  to  minimize  the  bad  effects  of  an  inherited  taint  thue 
lo  a  new  generaliim,  it  is  even  more  likely  that  parents  and 
dd  try  to  minimi/4^  tlic  evil  results  of  waul  of  can-,  or  of  ermrs 
[in  dirt,  clothing,  and  hygiene,  as  regards  the  young  children  under  their 
A  dinrrlura  due  to  a  wrong  style  of  feeding  ia  a  slur  on  their 
ami  diM'relion  ;  a  diarrhoea  from  teething  is  what  might  be  called 
>(■»  in  th«  mariur  iiwnranee  policies)  "the  act  of  God."    A  wasting  due  to 
pral<a|;ed  starvation  of  tlie  ehild  (it  may  be  in  the  midst  of  plent}')  is  a 
wMier  to  be  fooed  by  the  attendants;  a  pining  away  from  a  pro~ 
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lon^  and  troublesome  dentition  is  sad,  but  not  blameworthy.  A  com 
mou  due  lo  tli4!  cuUtii|^  ut'  a  tuutJi  in  alarmtag  and  friglitfwmo,  but  oot  wv 
out  its  pUasurablc  excitement  whcu  ('oml)atttl  promptly  and  suoceasfully 
the  domestic  remedy  of  the  warm  bath  and  the  timely  gcarlficatioD  of  I 
gums  by  the  doctor  j  but  to  awu"iUf  the  mnvnlHion  less  to  the  teething  tb 
to  the  atatc  we  call  "riL'kcts,"  raises  tlie  awkward  Hiibject  of  what  rirk 
depends  on ;  and  questions  of  proper  feeding,  of  good  air,  and  of  who 
eomt!  bedding,  whcu  raised  by  the  doctor,  disturb  the  entente  cordmU  fostoi 
by  tiic  other  view. 

If  the  practitioner  wishes  to  avoid  trouble  io  the  diagnosis  and  troul 
witJi  (Jic  att<'mianKs  the  tiorafortablp  diagnosis  of  trothing  is  moflt  attn 
tivc  lnd<*-d,  if  it  were  only  a  matter  of  i:;|Hx:ulalivc  or  pathi>lt>gifal  . 
tcrcst,  pcrhu[>5  it  might  be  legitimate  to  allow  the  mothers  thus  to  »oo( 
their  minds,  amidst  the  distresses  of  their  children,  without  raising  ft 
unpk^sant  doubtt*.  But  liere,  as  everj'whene  io  medicine,  diagnosis  liea 
the  nxit  (if  iuudiigcut  practice.  The  pr<K?csa  of  U^eLhing  Is  inevitable  a 
universal,  and  is  but  little  under  medical  euutrol  of  any  kind ;  ou  the  utl 
hand,  the  professes  hiding  up  to  rickets,  for  example,  aa*  largely  unc 
«>n(n»lj  even  in  thr  time  of  those  who  an^  ixnnjiarativrly  poor.  The  di| 
nosis  of  tcclliiug  diverts  the  mind  of  every  one  concerned  from  the  vi 
poinbt  of  fcHid,  air,  and  hVgiene.  Many  a  teething  child  has  IxM'n  allow 
to  go  on  imlelinitely,  to  a  hopele&i  extent,  with  a  diarrliiea  which,  far  i'n 
being  attended  to,  woja  n^rded  witli  mmplaeency  as  a  l>euciicial  outlet  1 
the  dangers  of  dentition,  the  stopping  of  it  being  Io<jked  upon  as  Httlc  h 
timn  dtjiully  ;  for  the  iH>i)sti|tation  tm  often  associated  with  tui>ercu]ur  nieni 
gitis,  and  tlic  etmvulsions  attending  it,  were  regarded  as  more  daiigero 
aimplifutious  of  teething, — diarrhcca  on  the  one  hand,  and  cousti|)ation  ai 
convulsions  on  tlic  other,  being  both  erroneously  ascrilKil  to  this  pn>cei 
insteiid  of  putting  tJie  diarrhtea  tlown  t<i  liad  and  iiidiscrimiuule  tl-cdin 
and  the  meningitis,  willi  its  attendant  constipation  and  conxnilsions,  to  4 
iuherit<tl  tubercular  constitution. 

Ft  is  this  pmctieal  oonsidcration — the  intelligent  and  prompt  trcatine 
of  siek  t\Iiildren — which  makes  one  protest  against  the  doctrine  of  dentiiM 
Bit  a  oaiiHc  of  disfase.  It  may  still  be  a  moot  point  how  far  a  chiUl  is  ma* 
ill  hv  tt*thing;  but  if  the  bt^inner  is  ever  to  make  any  progi-css  iu  tJ 
diagnoAis  and  tniitment  of  the  diseases  of  infiiucy  he  must  take  up  tl 
atliludc  of  refusing  to  believe  that  any  child  is  ever  wrrHiof/y  ill  fni 
louthing:  a  nstless  night,  n  little  disturlwnce  nf  the  stomach  and  bowel 
W»y  iVCMT,  but  whenever  a  i-eal  illness  apiK-ai-s,  wlu-never  a  prolonged  di 
tnrivuKW  of  the  digestive  or  other  system  has  declared  itself,  then  we  mi 
bai  wn  llieix.'  is  something  else  at  work,  some  fault  to  l)e  <Mjrrectcd,  or  son 
MBTCi  pwve  diftonler  impending.  If  tlie  l)cginncr  resolutely  determines  i 
iaU  turt  what  this  fault  or  this  disorder  really  is,  he  will,  with  increasin 
Wttvrw'ib.xs  fall  back  on  teething  less  and  less,  even  for  trifling  ailment 
MMil  «» bv  hin  i\>unsels  may  prevent  the  development  of  more  serious  mil 
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cbieC  If  for  "tccthiiij^'  we  read  "stomach  aud  Tccding/'  and  if  we  always 
MOfliderwheChcr  thosp  are  at  fault,  we  mif^ht,  aUlioufxh  proving  tlisjigrefahie 
and  CmubloKinit'  at  titncii  tu  tlie  luuihcrs  aiid  iiurM-:^,  du  muru  goud  dcrviott 
lo  Uk  suffcrit^  infantfi.' 

METnOD  OP   EXAMINING  SICK   CHILDREN. 

Thtr  method  of  examining  any  sick  person  rauat  be  determined  by  ike 
actual  n>udtli(iii  at  the  time,  whatever  plan  nuiy  l>e  in  the  mind  of  the  pbyai- 
cun.  or  wliatcver  may  be  the  views  of  doctrinaires.  In  the  case  of  a  aiok 
ciuid  tbia  is  pre-eminently  true.  Urgent  ByraptornH,  like  fits  of  any  kind, 
nt  obviouii  ftature^,  like  the  ap|>earanee  of  an  uniptiun,  demand,  of  course, 
dimH  altCQtion  withont  much  preliminary  inquiry.  In  ordinary  enses  it  ia 
veil,  aA  a  rule,  to  hi-ar  fwm  duKte  in  immediati;  ciiarge  of  the  child  a  full 
aod  oiiuiwaed  fuvounl  uf  tlie  illness  and  it^  «uppose<l  caune,  taking  special 
nole  of  the  exai-t  daii^  un  whiuli  the  various  uventa  occurred,  as  tliis  pre- 
onoB  as  to  time  of\en  h'ads  the  narrator  to  correct  or  modify  or  f!x^>and  the 
or^nal  statement.  Sometimes  this  preliminary  naiTative  is  l>est  obtained 
ia  tbp  t*ick-n>om ;  the  pbytiiciau  can  then  sit  down  without  atti-aiting  the 

Iciuld'^  attention  to  the  visit's  having  any  direct  reference  to  him ;  or  the 
iJiild  may,  at  times,  gn  to  sleep  during  tlie  narrative,  and  so  affoni  a  chance 
£ir  seeing  tlie  elToct  of  this  state.  More  olleu  it  is  liest  to  get  all  tliis  ao- 
flrnnl:  in  another  room,  out  of  the  hearing  of  the  child,  unless  ver^'  young ; 
but  in  any  ctum  it  is  important  that  tlie  examination  should  not  be  Ijegun 
natJl  after  the  {>l)yaii:iuu  has  a  pn4ty  clear  view  of  what  points  may  como 
np  for  his  investigation. 

It  ia  uHiially  desirable  to  ascertain  by  definite  and  categorical  questions 
whcllier  tiie  illntss,  oa  now  existing,  appeartnl  to  come  on  in  the  midst  of 
perfert  health ;  and,  if  not,  to  ascertain  with  precision  up  to  what  time  the 
cfcild  uiglit  )h>  regarded  as  perfectly  ht^^lthy.  tjnh-ifs  tlii^  h  put  to  the 
miither  aa  a  deHuitc  question,  much  confusion  is  liable  to  creep  into  the  nur- 
lativc  In  vorj'  young  children  it  is  usimlly  best  lo  hear  the  whole  medical 
bitfury  of  the  infant,  with  dates  of  weaning,  teething,  walking,  etc.,  cou- 
nanting  thus  the  past  histori.*  of  the  child  with  his  present  illiicAs.  Any 
pRvioOB  tlloesses  of  the  child  .should  also  he  fully  considered,  as  they  often 
hare  a  direct  hearing  on  the  ease,  even  when  the  previous  iUncsses  may 
auuu  of  an  aivideiital  character,  like  measles  or  wh(Miping-<y)Ugh  ;  and  this 
if  all  the  more  important  when  the  illness  investigaXed  is  clironie,  and  per- 
Inpn  nf  an  oljsenre  and  indelinite  character.  The  obtaining  of  a  connected 
•anant  of  the  <^4iild*s  illness  is  a  matter  of  no  umail  iliHicuIty,  mnfused  as 
a  is  apt  lo  be  by  diflcrenl  per*jns  being  in  charge,  antl  by  the  minds  of  the 
•ttoidaots  and  tlieir  ideas  of  time  being  rather  muddled  from  natural  anxioQr 

>  Tbii  tulijivt  U  nioro  riilly  diicoMei]  by  lite  writer,  tV<>m  the  liistxirio«l  point  of  view, 
h  t  vriia  nf  pap<Ti  "On  tho  Dunifwn  uf  Dentition,"  in  the  Oltsteiricnl  Ji,umai  of  Oreai 
Afitait  mmi  JrtUml,  CK-UitiAr,  I97ft.  to  Fobniary,  1874 ;  or,  in  ■  eborler  form,  in  th«  Briti»A 
MtiK^Jmrmd,  Septonber  19,  1B74. 
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and  want  of  rest.  The  greatest  paliniuf  and  fiirl>rarancc  mnst  be  showi 
wamcu  worn  out  in  thus  watt-hing  the  yuuiig;.  It  is  nsuoMy  inudi  the  1 
way  to  let  them  toll  their  ston-  in  their  own  way,  as  this  aatisfit^  their  mii 
and  Bupplcmi'iitary  iniormaticHi  «in  Im*  jraiuw!  hy  quprttioning :  if  the  t 
dency  is  to  prolixity  and  inrlcvauL-y,  die  narrator  can  \tc  (rnKled  and  k 
to  the  point  by  sti^-king  to  the  dates,  day  after  day  being  taken  up,  t 
tlie  rambling  thus  niatt>rially  Iet«sencd.  ^^ 

The  beginner  will  do  well  to  listen  with  rps|>eflful  attention  IP 
aocoants  of  an  ilinrvw  given  by  the  mother  nr  by  a  laiililtil  nurse.  Tt 
familiarity  with  the  ways  of  the  child  may  make  them  feel  that  thew 
somethinjr  wronjr,  although  their  jwiwera  of  «l>s(MTation  and  description  n 
not  enable  tliem  to  curry  enrviction  to  the  mind^  of  others  ;  thoi'r  const 
liaiidling  of  the  child  enahlei^  tliera  to  defect  a  diminution  in  the  6rmn 
of  tlie  ebild'a  flcfth,  or  a  (iiilurc  in  h'tn  stiTnjjih,  whicli  may  roiidily  ewa 
tJie  attention  of  any  one  cla*.  When  a  woman  of  sense  in  attwidaiicc  oi 
child  alk^p*  that  he  is  ill,  or  that  he  in  worse,  the  chances  are  that  she 
right,  even  althougli  the  proofs  she  may  adduce  may  h^w  trivial  or  er 
neoufi.  It  is  in  their  intor|)rotations  and  theoretiml  ideas  that  mothers  i 
9o  apt  to  be  wron^,  and  their  wild  HjxK-tilations  on  tlie  "  liver,"  the  "  hive 
and  the  "  nL'r\'es"  teiul  to  bring  their  opiuionn  genemlly  into  nnmentcd  a 
tcmi>t^  Of  course  some  women  have  the  [.>owcr  of  arguing  elearly  cnon( 
up  to  the  level  of  their  kiutwlwlge ;  and  the  writer  ran  recall  a  ease 
intiiasuaception  in  an  infant,  where  the  mother  urged  that  there  must 
"swne  obstruction  between  the  stomaeh  and  the  outlet  of  the  l>owe 
although  the  doctor  in  attendouco  had  evidently-  never  thought  of  the  cf 
in  Hih  light 

Men  much  ven-wl  in  the  treatracut  of  diseases  of  ehildrcn  arc;  nlwa 
char}'  of  setting  aside  the  opinions  of  the  mothenf  and  nurses  when  th 
differ  from  their  own  as  to  the  relative  state  of  the  infant's  lutual  oonditic 
unless  these  opinions  are  elearly  found  to  be  based  on  some  crrone<.ius  int< 
pretation  of  the  symptoms  present.  AVhile  estimating  lightly  all  their  the 
retimi  views,  we  shonld  weigh  w^riou!=ly  all  their  statements  and  opinions 
to  Uie  actual  facts  of  the  illnew*,  and  csiH-cially  as  to  the  general  conditioiu 

For  the  personal  examination  uf  the  child,  there  sbimM  Ix'  the  great* 
flexibility  of  plan,  and  a  ready  prr>m]ititud(r  in  taking  ailvantage  of  evei 
chance  which  may  arise,  and  in  deciding  at  once  whieh  points  arc  of  tl 
greatest  immediate  imi)ortam«  in  the  case.  Thus,  if  the  child  be  nslee 
advantage  may  he  taken  of  this  to  get  the  pnlw  and  respirations  wmntei 
the  general  character  of  the  breathing  ob8cr\'ed,  and  the  color  of  the  fat 
noticed  ;  oven  auscultation  may  to  some  extent  be  pr«siblo.  On  the  oth( 
hand,  if  the  case  seems  to  he  one  of  abdominal  disease,  this  same  state  ma 
afford  a  golden  opimrtunity  for  examining  the  belly,  slipping  the  warm  ban 
under  the  clothes  of  the  sleeping  child,  and  ascertaining  the  condition  o 
the  walls  and  of  the  internal  organg,  liefore  crt-ing,  or  fright,  or  paiu,  nia 
render  the  jiarts  so  tense  as  to  bafllc  the  observer.     At  times,  by  sitting 
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and  lakiug  thn  tpmi>pratiin;  in  the  a.^i]];i,  lioltling  tlip  arm  lo  tlic  mle^ 
ting  tl(c  iiurw  or  raollier  to  do  so,  wc  may  allow  time  for  Uu-  a^ilotion 
right  at  the  si^rlit  of  a  stranger  to  subsiilo,  and  the  r*liilil  may  evcu  go 
lia  sleep  in  tJie  proceiu,  allowing  some  pait  uf  the  exam i nation  ttj  be  maile 
\\a  i\i\s  state.     Or  the  delay  iu  taking  the  temperaluie  may  sumetimc*  be 
utilized  for  hearing  the  histiiry,  if  this  lia^  not  \Ht*u  fully  gone  into,  or  for 
filling  in  details  or  clearing  up  confnsiou  in  tlie  narrulivc.' 

In  iiroccfding  with  the  c.\aininati<in.  the  guiding  principle  is  to  avoid 

^^mddeo  or  abrapt  medio<ls ;  preliminary  maiioinvrM,  and  even  a  little  pUy- 

^BblneflB,  often  help  to  esitahliHh  friendly  relationships  which  Jiurilitate  the 

^  work  ;  but  no  Jetinite  rules  van  l)c  given.     The  paticuce  and  good  temper 

of  the  physician  must  be  incxhaustiblcT  ami  when  these  ai-e  eombineil  with 

agenuioe  deaire  to  benefit  tlie  ehild,  aiwl  a  b<mu  Jidc  love  of  little  children, 

'  there  are  do  limiU  to  witat  may  l)«  done.    Here,  as  in  uuuiy  other  things^— 

"  tt  U  Ut»  hoart,  And  ant  tW  brain, 
That  to  tho  highcit  doth  atuin." 

It  is  idle  to  deny,  however,  that,  at,  times  the  greate><t  paiienw  and  tact  anem 
alike  thrown  away,  and  the  examination  must  n^maiii  very  iiieompletc;  or 
periupe  special  part;*  of  it,  if  of  extreme  importanee,  may  have  to  l»o  car- 
rird  through  by  main  fon«.  Usually  this  depends  less  on  the  uatiire  of  the 
illnsfi  titan  ou  the  habitually  IkuI  moral  training  of  the  cliiM  ou  the  [Kirt 
of  the  parents ;  or  it  may  depend  on  the  mediLnl  exaniiimtion  or  trcatmeul 
in  Ihw  or  in  some  previous  illness  having  Iteen  of  a  harsh  or  at  least  cli»- 
aj^ni^ble  eharaeter.  One  part  of  tlie  examination  has  often  to  lie  ntudurtetl, 
itt  far,  by  main  foree,  viz.,  the  examination  of  the  throat,  and  for  this  reason 
_ii  U  uaiL-dly  kept  to  the  last.     Some  young  ehildren  orcasionully  give  us 

fiieility,  and,  by  getting  them  to  ojten  their  muntJis  widely  and  to 
dmw  a  drt'p  breath,  we  may  see  the  fauces  well  enough  ;  or  wc  may  i-equire 
to  aid  tlie  view  by  a  gi^ntle  depression  of  the  tongue  with  the  tip  of  the 
fogcr  or  the  end  of  a  spuffu.  When  such  metliodiit  are  not  available,  or  fail 
ta  suffice,  the  bc^t  way  is  make  oven,'  preparation  for  securing  prttper  light 
firnm  wind(>w<t,  lamps,  ramlle?,  or  tapers,  and  to  have  adetpiate  assistance  for 
b'tUiag  llie  child  firnUy  during  tlie  ejcamination,  and  for  rontmlling  the 

which  are  of^en  best  kept  out  of  the  way  by  a  lilankct  uv  sheet  held 
^%raly  muml  the  front  of  the  chest  m  as  to  include  them.  MHien  all  is 
mdy,  tiie  mouth  may  have  to  be  4)pcned  by  main  fonse,  and  even  Ihe  nos- 
trils held  in  separating  the  lips  and  teeth,  and  then,  with  the  liuudle  of  & 

nn,  a  bone  s|H>on,  a  spatula,  or  a  tnngne^lepressor,  we  hold  down  the 


'  Of  Ut«  fou*  «nm«  mothers  lake  Oie  tomperatun  of  Uicir  »iok  chiltlnMi  Iwfore  ftemling 
Icsl  advifv,  uai  can  lell  with  BwiiracT  tho  dpgw*  of  fovtr  prrsenl:  iniWiS,  thny  am 
_  I  ^id#d  in  tcmdin^  far  the  medical  attenduQt  hv  thcstt  iil>«i>rratiRiu,     lit  fiich  casM 

^  ii  twA»  of  the  diclay  rer^nvd  to,  and  the  tAtnpomturc  found  comca  in  as  part  of  th« 
rntmttd. 
Toi_  I.— « 
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tongue  aud  turn  the  head  so  as  to  sec  txith  sidra  of  tlie  fauces 
light:  we  are  often  oidefl  in  this  view  by  the  pasjiing  breathing  of  the  eh 
or  eveu  by  the  efforts  at  vomitiDg.  Ki-oni  waiit  uf  projMT  arraiigeni 
before  bcjjrinniii^,  the  hands  of  the  child  may  tear  away  the  Bjmtula  or 
candle,  ami  all  the  atiuoyanoe  ha«  Uy  \k  gone  over  again^  under  worse  < 
ditioiiB  tliau  at  tir^t. 

Youn^  children  (under  five  or  six  ycflrs)  are  usually  examined  best 
their  mother'a  kuee;  if  iu  bed,  they  ean  Iw  lifted  out  with  one  of  ti 
btaukct.s.  this  change  often  helping  to  pacify  tlieni  if  frtlful.  Soft  sliai 
or  thin  Idankets,  previously  wanned,  are  very  useful  in  coveriug  up  the  c] 
while  successive  jwrtions  of  tlie  body  an?  l>i*ing  exposed  for  cxaminati 
thus,  the  shuwl  may  be  tucked  round  tiic  luins  while  the  I>ark  t»f  the  c] 
is  being  examined ;  or  over  the  slioulders,  or  over  the  abdomen,  as  the  i 
luay  be.  KxiKtsure  of  a  uniall  j«irt  of  the  surface  of  the  bwly  for  a  d 
time,  with  the  udjoiulug  parts  <t)vere<i  over  with  warm  shawls,  has  selc 
any  injurious  influence :  a  lai-ge  surface  uncovered  is,  however,  a  vcrj-  dif 
ent  matter,  and  with  the  lower  part  of  the  back  uncovered  we  are  npl 
have  the  cold  air  extending  also  rc»un<l  to  (he  abdomen  and  pven  (o 
lower  part  of  (lie  chest  in  fmnt, — a  must  undcsimbic  occurrence,  parti 
larly  if  the  examination  happens  to  be  a  little  protracted  and  the  skin 
from  sweating  or  frtim  the  application  of  poultices;  when  thus  cx>vc 
with  nufisture  tlie  skin  should  lirst  be  drieil  with  warm  towels. 

With  some  tact  on  the  part  of  the  nurse,  the  back  of  the  child,  wi 
thus  Fcated  on  her  knee,  nmy  often  l>e  pretty  well  examined  Wfore  the  d 
realizes  tliat  anything  exwjit  n-arranging  tlie  tlt*thes  is  iK'ing  attempt 
For  the  obeeiTer  keeps  literally  as  well  as  figuratively  in  the  backgrou 
and  some  one  may  perha|ws  divert  tlie  child's  attention  in  front  by  sliow 
some  bright  objinrt,  ii.«  a  ligliti-d  t:i|HT,  trying,  uf  amrsf,  to  avuid  as  mui4 
possible  any  distracting  sounds  in  carrj'ing  out  this  diversion.  In  very  yd 
children,  and  even  in  some  others,  the  hack  of  the  chest  ean  often  be  1 
examiutxl  by  laying  the  child  on  his  alxlumcn  on  the  nurse's  knees  aud  til 
uncovering  the  l>ack  ;  the  child  is  often  pacified,  for  a  time,  by  tliia  di« 
of  position,  to  which,  of  course,  he  is  accustomed  during  the  process 
dressing  and  rejM?Avlng  the  napkins.  A  similar  l)enefit  is  often  obtained 
getting  the  nurse  to  hold  tlic  young  child  close  to  her  breast,  with  the  J 
of  the  infant  towartls  either  shoulder,  as  if  looking  over  it,  and  when 
cliiKTs  vision  is  thus  directed  away  fn)ni  the  physician  the  back  may  hi 
part  uncovered  for  the  jiuiijose  of  examination. 

The  examination  of  the  chest  is  usually  best  begun  in  one  of  these  wa 
for  the  fmrJ;  of  the  chest  is  usunllv  the  most  iinjMirtant,  as  the  signs  uf  hn 
chids  aud  jmcumonia  are  often  most  markwl  there ;  moreover,  this  part 
the  examination  is  sometimes  all  that  the  child  will  [>ermit.  Auseultat 
is  first  practised,  because  it  is  less  disagreeable  to  the  cJiild  and  requl 
greater  (juiGtuess,  aud  on  the  wliole  it  Is  more  important  than  jwrcu.-isi 
It  is  best  .flone,  as  a  rule,  by  listening  directly  with  tlie  ear  to  the  ehost-wi 
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M  thia  is  leas  irritating  than  applying  a  stethoscope  :  moreover,  the  head  of 
the  obaerver,  rh»ply  applin),  foMows  morp  reaiHIy  any  wrifj^Hnji  inovpnient« 
•Ttbediild.  Cirnumiil&necs  will  determioc  whether  tlie  skin  shoiikl  Ixtcom- 
pirlrly  bared  or  whether  some  thin  garment  may  be  left;  of  course  uolhiog 
thirk  lihonld  intpr\'cne.  A  thin  towel  or  napkin  or  luuidkerchipf,  i)n-vionsly 
lnM*<l.  inuy  Uf  intt-qxiiKfl  Ixaween  tlie  our  uf  tlie  physician  aiul  the  skin,  for 

b«ttd  iif  t)ie  uhservor  is  oflen  much  colder  than  theohild'^  skin,  and  so 
ii  a{it  to  irrilatf ;  in  any  ease  we  prpfur  to  liave  only  one  ply  between  the 
mr  and  the  akiu ;  at  limes  we  can  listen  with  advantage  with  the  ear  on  the 
Daknl  ehest.  After  ausenltatioD  uf  the  l>flek  of  the  chest  is  completed,  and 
any  ob9i>r\'ationH  made  on  this  (lart  by  eye  or  Irniid,  it  is  usuuily  M-ell  to 
pnctiBe  iwnnumoD.  Of  course  wo  generally  prefer  the  fiujrcr  as  u  plex- 
OMter  to  judge  of  the  resistanec  as  well  as  the  smind.  The  strokes  are 
nade  lightly  and  rapidly,  and  it  is  often  well  to  make  a  mental  estimate  of 
Am  smap*  or  mean  !«<iinul  Mlnc«Kl  bv  (lie  fterifn  nf  ntmkrs  obtained  in  var\'ing 
ristes  of  insjiiration  and  ejii{>iralion,  m  the  breathing'  is  often  so  rapid  that 
no  other  Ittsis  of  mm|mriwn  can  be  obtained.  Having  in  this  way  made 
oliKn'atioiis  on  tJie  jtercufwion-sonnds*,  on  the  two  aidis  at  various  levels, 
from  Itip  to  butluxn,  we  <an  then  lay  the  ehikl  down  or  turn  him  over  on  his 
httck,  having  tini>Oie<l  our  examination  of  this  region.  AVhen  the  child  is 
hud  flat,  the  front  of  the  chest  may  lie  examined  ;  this  is  f^t^nerally  the  best 
pfMtiun  for  young  cluldren;  older  oms  may  often  sit  up  with  advantage, 
having  the  Iwrk  fiupiw^irtMl  by  the  mother's  arms.  Auscultation  of  tlie  front 
of  the  cbftit  is  UHually  l)est  ai-eomplishwl  by  means  of  a  stethoscope,  although 
tlw direct  method  alao  can  often  be  pmctist^tJ  with  advan(un;e  in  tliis  •^ituatinn, 
■ad  aomctimcswc  are  glad  to  tri'  both  nietli<xU  if  we  fail  at  first.  In  using 
the  atAboficupp  it  is  well  to  ptit  it  in  pomtirai  fiirst,  or  even  to  allow  the  child 
tn  play  for  a  little  M'ilh  the  *'  trumpet,"  so  that  lie  rany  feel  that  it  is  nothing 
Icrribler  before  bringing  down  one's  hcati  with  what  is  apt  to  be,  even  with 
(WW,  Auowwhat  nncf>mfortable  prpssuiv.  By  short  successive  appiit^tions 
and  giving  plenty  of  lime,  tlio  use  of  the  stelhoseiipe  may  uftcn  Ih-  praetisc!<l 
Mooefiiftiily ;  whernu  if  stethoscope  and  head  are  abnijilly  appHwl  slmul- 
trnfoagHy,  oven  apart  frnm  the  tender  chest  being  hurt  by  the  hard  iustru- 
menL,  the  child  is  apt  to  be  greatly  terrified.  While  auscultating  we  He 
in  vait,  is  it  wcrt*.  for  the  occasional  deep  or  even  sighing  respirations,  so 
rommon  in  childhorKl,  to  rrveal  the  n\le8  developed  only  under  sucli  eireum- 
MmooL  Gprat  patience  and  yet  promptitude  are  retpiired,  as  the  child  often 
hnUa  the  breath  alnuNtt  entirely,  and  then  ho^  a  series  of  <|uick  shallow 
ni|Bntkma  ;  but  usimlly  we  can  also  catch  an  occasional  deep  breath. 
Wbcn  the  child  is  old  enough,  and  an  estimation  of  the  rrMmance  and 
of  tlie  voice  8<>ems  important,  it  is  often  |M<ssibIe  to  get  the  child 
9omr  qnf«tion  put  by  the  mother  during  tlie  examination. 

The  examination  of  the  abdomen  may  often  with  advantage  be  taken 
K  pnicrrding  ('►  the  front  of  the  <^efit :  the  relative  importance  of  the 
^n  port*  of  (he  examination  as  judged  from  the  hiaton.'  of  the  Illness  rauat 
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gnide  UB.     If  the  child  U  lying  quietly,  we  may  be  ablo  tn  pal|iat<*  the 
abdomen  and  determine  tlie  position  uf  the  urgaus,  or  ttie  [»x*semv  of 
glandular  or  otlier  swellings,  before  attempting  the  examination  of  iho 
cbcHt;  fur  this,  of  connie,  however  carefully  |»eHormed,  may  lead  to  a 
of  crying.     Particularly  is  this  apt  to  occur  with  percussion  in  front,  cv 
when  gently  done,  ?<i  that  we  often  leave  this  to  the  very  last  when  any  di 
turlMince  fmni  crying  will  be  less  vexatious,  even  if  it  CKCure.     The 
cussion  of  the  front  of  the  elicst  is  almost  always  best  done  with  the  finger 
an  a  plextnicter.     C'arc  must  l>e  taken  to  put  the  finger  in  exactly  similar 
relative  positions  on  the  two  sidcii ;  and,  as  before,  we  oflen  aim  at  getting 
au  average  sound  out  of  succo^ivc  strokes.     Tlic  lateral  regions  arc  oftcD 
of  great  im|M>i-taTipe  in  eases  of  pulmonan*  enllapse.     The  perciiRflion  undi 
tlie  leil  r;taviclc  scenes  often  :i  little  duller  than  (he  right,  in  young  iu&n 
apart  from  any  diseas<-,  protiuhly  owing  to  Uie  proximity  of  the  heart  i 
pairing  the  sound.      A  slight   relative  dnincss  at  the  ri;;ftt  &\>cx  eonutfl, 
tlierefure,  for  more  than  a  similar  dnlncss  at  the  left  in  very  young  chil-^ 
dren. 

The  exploration  of  the  alxlomen  ia  often  most  im|>'>rtant,  but  not  seldom 
tlje  ditticultiefl  arc  extreme.  For  this  reason  it  has  kvu  suggeeteil  above 
that,  where  this  part  of  the  case  secma  of  primary  im}}i>rtanec,  no  ch 
should  be  missed  of  examining  it  during  a  quiet  period,  perliajis  while 
child  is  asleep,  perhaps  before  risking  an  n|tset  from  Uie  exiiminntton  of  the^ 
chcet,  perlia|)s  in  the  niitlst  of  this  \mvt  of  the  process.  On  the  other  liand, 
we  may  with  (xjual  propriety  jjostpoue  the  examination  of  the  abdomen  to 
the  last,  if  the  cliild  is  cross,  in  hope  of  a  better  ehanw  ari.sing.  Too  ofteti^H 
in  young  ehildren  we  arc  eonfrontwl  with  the  diflicuhy  uf  extreme  temum^H 
of  the  alxlominal  wall^,  with  n^istaucx>  and  screaming  and  kicking,  making 
palpation  or  pcn^ussion  equally  useless.  Sometime*!  by  keeping  the  hand 
lightly  appliotl  under  the  <'lothes  till  tlie  rhild  is  settled,  we  may  lie  able, 
without  arousing  his  fears,  to  feel  the  state  of  matiei-s  as  regards  laxity, 
tendernes.^,  or  tumor.  ^M 

In  palpation,  we  must  see  that  the  hand  is  warm,  and  that  it  ig  applied^m 
in  the  first  instance,  gently  and  lightly,  carefully  avoiding  any  sudden  jerks 
with  the  fingers,  but  feeling  with  the  whole  bond  so  as  to  avoid  exciting  the 
museles  to  resistance.     For  similar  it-asons  we,  of  oonrsej  Ix^in  with  light 
|ialpati(m,  before  risking  the  irritation  of  decjp  {laljiation  or  of  {tennissiun, 
aud  the  results  of  palpation  frequently  guide  the  exploration  by  percussion. 
The  presenec  or  nWm^  of  tension  of  tlie  walls  is  impirtnnt ;  we  often  find 
lliein  tense  in  iullanimator>'  allW-tions  of  the  bowels  and  of  iJie  i>eritoncuni,      >j 
c%'en  ajmrt  from  cRusions ;  and  jf  we  cati  press  down  a  lax  abdominal  wallfl 
withont  eliciting  signs  of  jxiin,  we  may  almtwt  pirsnme  that  there  is  no 
peritonitis.     The  mere  inability  to  do  this  eotmls  for  little,  unle.«<^  cirtnim- 
stauces  lavor  the  examination,  as  the  least  fright  may  render  the  abdominal 
mnscles  extremely  tense,  and  pressure  then  reatlily  causes  pain  and  farther 
resistance. 
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Tli^  next  point  is  to  determine  the  jMJsition  of  the  nrpans  and  the 
pRvoue  of  auy  s<jlid  lunior.  'I'ho  liver  tail  usimlly  Ix-  felt,  but  it  is  often 
OTDcu.'uUjly  bU|>[Kiac<l  to  be  enlarged  when  but  little  elinnf^il  in  mze.  It 
■ml  be  remembered  that  the  liver  is  relatively  large  iu  young  diildren,  and 
AstilisalBo  relatively  prouiiiicnt  in  tliem  t>elu\v  the  ribs.  Moreover,  in 
ritkcta  And  other  distortions  of  the  fhi^t  the  liver  is  disploetxl  eo  as  to 
■nuilatc  a  frrcot  cnlarpfmcnt.  Imleed,  the  whole  lielly  m  often  veiy  promi- 
MDl  and  distendetl  in  riekcts,  and  the  inexj>erieiK-ed  IJiidtn*;;  ati  ajiitftn^Dt 
nilarp?iuent  of  the  liver  may  erroneously  suspect  tJie  presenw  of  drops)*; 
eren  the  peirnflftion-notc,  perhape  fn>m  j^jreat  tension  of  the  {^aa  in  tlie  lx>wel, 
or  fmm  other  (Sum»,  may  seem  to  be  dulle-r  than  a  tymponitos  could  give  ; 
in  such  esses  also  the  air-filled  bowels  often  jjivc  a  gpiirinus  hind  of  fluetn- 
■tioD.  which  may  confirm  the  <lc[»!ptiiin,  and  ho  we  iKttisionally  see  futile 
attempts  at  removinp  fluid  from  the  al>dompu  by  tapping  in  <aiH(«  where 
noiuf  nmld  |>nfMibly  Iw  obtained,  btiausc  tliere  is  uoue  present.  The  spleen 
may  also  be  found  vor>-  readily  at  times  in  rickety  children,  partly  from 
mbrp-inont.  |>artly  from  displacement.  By  inserting  one  Itand  In-hind  the 
Itft  GUse  rilw,  and  pressing  witli  the  other  in  fn>ut,  we  tan  ufteu  feel  the 
fplooi ;  when  felt  very  distinctly  we  arc  seldom  wivng  in  presuming  that  it 
»  nttra  or  loss  rnlargtil.  In  marked  enlar^^ieTnent  it^  notcii  can  1>e  easily 
fidt.  and  »oractimt«  it  cxIeniL"*  a%vay  diiwn  to  the  pubic  liones,  and  even 
tuns  there  towards  the  right  of  the  middle  line.  The  epleen  is  often  cn- 
)nged  ia  rickets,  nsmilly  only  to  a  moderate  extent ;  it  may  be  found  en- 
laqirni  in  HcrofulouH  children,  with,  it  may  l>c,  nlbiiminuria  or  other  nigns 
if  amyloid  disease:  occasionally  the  enlargement  is  a^eiK'iated  wiUi  leuksmia: 
•1^  maril  al-w  be  inquired  for :  ooncurrent  disease  of  the  liver  may  suggest 
Uip  nutar  of  liplenic  enlargement:  cmbolt8m  hnn  ali^o  been  known  by  tlie 
writer  to  produce  very  ]ioIpable  increase  in  the  size  of  a  boy^s  spleen.  Oc- 
minBBlly,  however,  no  satisfaeton.-  explanatiim  tun  be  found  of  tiie  iuxnor, 
wfaidi  may  diiappcar  us  umux-ounlably  an  it  grew. 

For  enlargement  of  the  kidney  and  for  other  abdominal  tumon  tlie  reader 
k  rderred  to  spectid  sections  of  this  book. 

TJwrp  IS  often  grrat  importance  to  tieattaiJird  to  finding  little  tumors  or 
liuip*  in  tlie  alxlomen  in  ca>ics  of  suspecte<l  luliercular  )K'ritoniti:4  and  talini 
■mvnterica.  In  searching  for  these,  the  full  breadth  of  the  hand  should  Iw 
tpplitt]  at  firMt  lo  llie  wall,  and  if  the  child  is  quiet  this  is  worked  about  in 
TarioM  ways  and  pressed  down,  at  first  gently,  and  then,  as  (he  cliild  gels 
■mutfnmed  to  the  manipulation,  more  deeply,  in  search  of  the  Irard  masses : 
al  th'u>  <agi'  the  fingtTH  have  to  In-  made  to  dip  down,  and  we  nfUm  foe! 
Mw  wurity  in  the  diagnosia  when  tlie  lump  can  be  taught  between  the 
iageT  and  thumb  or  between  ihe  two  fingers.  It  is  always  well  to  go  IxKk 
■|Kn  a  •nt.<|NTt4tl  tumor,  after  it  \n  found,  bo  as  to  feel  sure  that  tlie  Hensation 
ii  Dc4  dnr  to  any  aeeidentnl  cause. 

During  this  fwrt  of  tite  examination  the  liaral  may  experience  a  distinct 
itf  rubbing  or  frifTtion  »d  t)ie  alHlomen :  this  may  l»e  made  cnit 
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mure  plainly,  at  timerf,  by  wri^f;liiii|^  inovenientB  of  thp  hand,  or  by 
U}  mil  Uie  abduiiiiiiul  wall  oguiust  liceper  paiii^ ;  or  wc  may  bring  it  out  | 
making  the  patient  breathe  deeply  while  we  feel  carefully  iu  diffei-ent  pup 
as  this  nmkti-s  iionie  of  the  abdouiiual  uiT^ns  move  with  the  dinphragm. 

Any  pain  or  teiideniLiis  elicited,  during  &uch  manipulations  sliould  i 
course  be  noiisl :  the  beginner  must,  however,  be  ooustautly  on  his  gutt 
against  l>eing  niisleil  by  tlie  ahseutv  of  tenderue<«  into  mipposing  that  thfl 
is  uo  i>critouitis,  as  erroneous  ideas  on  this  subject  have  been  too  oflj 
giit]ier«I  from  systematic  lectures  or  from  descriptions  of  "  typieal  casec 
The  iaet  is  that  iu  a  very  lai^e  uumber  of  cauei;  of  tubereular  |>eritouitia . 
ohildrcn  there  is  uo  tenderness  on  pressure  at  all,  and  even  in  some  cawrs  < 
acute  iH-rilonitis  of  ji  fatal  nature  it  may  seem  to  be  absent  or  to  be  mei]g( 
in  o  gi'uerul  unea»ine^»  ou  handling  the  alxloiuen. 

The  j>mniinent  Ivelly,  contnisting  strongly  with  the  wasted  state  of  tl 
chest  and  of  the  thighs,  is  a  familiar  appcaiuuce  in  tuben-ular  disease  < 
the  aMominal  organs,  even  in  cases  where  tliere  may  be  little  or  no  flni 
present ;  uud  an  even  mon;  striking  decree  of  tlip  same  thing  may  be  foiil 
io  cases  of  maligniuil  tumors  of  die  abdomen.  Iu  Uilli  of  these  cuuditioi 
we  may  see  more  or  Ictw  distention  of  tlie  supefficial  vein?,  and  at  ticoi 
they  njay  Im?  enluipNl  to  an  enornious  c-xtent.  The  uniform  distention  c 
the  abdomen  from  fluid  in  the  peritoneuui  ollea  coutmsts  Mith  mure  luca 
ized  swellings  from  tumors  there ;  the  diserimination  must  be  made  by  pel 
cussiun  and  pal|uUion,  as  in  the  esse  of  adults.  Fluid  in  tlic  ulxlomeu  i 
BS  already  stated,  oileu  due  to  tubi-R-uIur  discu-sL*,  ulthimgh  of  coufm!  it  ma 
also  Im?  due  to  the  existence  of  dropsy  from  disease  of  the  heart  and  kidne; 
but  in  sucli  vnses  we  have  almost  invariably  more  or  less  drojisy  elsewher 
A  suddenly -develu|ktl  droj>sy,  loc-alizi-d  iu  the  al»domen,  may  dcpcud,  as  i 
the  adult,  ou  disease  of  the  liver,— not  usually  on  cirrhosis  of  the  live; 
altliough  this  is  not  entirely  unknown,  but  perhaps  due  to  thrombosis  o 
the  [Hjrtal  vein :  in  such  itisos  we  try  to  make  out  an  eulai^-d  spleen,  an 
we  inquire  for  hemorrhages  fnim  the  stomaeli  or  Ixiwels;  we  also,  of  eours< 
examine  for  jaundiet!  or  other  signs  of  hepntie  disorder;  hut  tlie  diagnosi 
must  usually  remain  very  doubtful  during  life,  unless  ttie  fluid  (juiekl^ 
disapj^ars.  In  bad  peritoneal  dropsy  from  any  cause  we  may  see  hernia 
pnitnihionrt,  witli  fluid  in  tliem  ecmimunirating  with  the  general  aUlominn 
effusion. 

The  chest  is,  of  course,  best  surveyed  when  both  ehest  and  abdomei 
are  cfimpletely  urK-oventl ;  but  the  a<*tunl  rtato  of  the  child  iuu«t  dctermirn 
whether  it  is  wise  to  have  it  90.  The  appearance  of  niark^?d  wasting  witl 
great  distinctness  of  the  rilw ;  the  existouoe  of  any  of  the  forms  of  "  pigeoQ< 
breast"  witli  pronilueucxj  of  the  sternum  and  an  aoeenluated  transvera 
groove  above  tlie  liver ;  the  presence  of  tlie  so-called  "  l>cading  of  the  ribs* 
(or  the  "  rachitic  rosary,"  as  it  is  sometimes  terme<l),  consisting  in  visibli 
and  jtalitable  swellings  at  the  entis  of  the  ribs  wiieix-  they  join  the  carti* 
lages;  various  bad  coufurmatious  of  the  diest,  whether  with  depression  of 
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the  lower  end  of  tlie  sternum  nr  witli  unilateral  distortions  interfering  with 
tbe  symmctrj-  of  the  chest ;  bulging  for^vard  of  the  stcnium,  with  a  ten- 
dency to  the  circular  form  of  chest,  indieative  of  emphysema  in  older  chil- 
dren, XLA  in  adultH ; — all  thoje  tUmeturul  jieeuliarilii'd  can  often  be  suUieieutly 
appreciated  at  a  glance. 

But  we  must  likewise  notice  the  <Aest  Id  action.  The  a'vfiil  dy«piia?a 
of  rnmpy  attacks,  witii  jwwerful  action  of  liie  muscles  *  *  the  neck  and 
sadden  elevation  of  the  upper  jiurt  of  ilie  steniuni  aud  ribs,  almost  in  a 
mass,  coupled  with  recosnion  of  the  rilw  in  the  lateral  region  ami  sucking  in 
the  lower  port  »f  tiie  flexible  steriiuiu,  tells  al  uuce  of  the  ui^nt  need 
for  air  eiperienocd  by  the  child,  and  of  the  mcchanicul  iutorfereuce  with  its 
•ntry  into  the  lungs.  An  exeit«l  actirm  of  tlie  iioeriwon.'  muHcles  of  reapi- 
ralion,  with  [anting  and  hiaviug  of  the  che8t,  but  witliout  the  i-ocession 
iDovementfl  juitt  <le0i'rii)ed,  eharat^tenzeH  the  atlu<;kH  of  KjuLsmiKlie  aeticm  In 
jtht  diild,  as  in  the  adult ;  for,  aliltough  uot  very-  common  under  twelve  or 
Acen  y(«rH,  genuine  spa:^m(x]ie  asthma  in  children  is  not  so  very  infrequent 
is  \tften  siippoHrd.  MarUtxl  uuilatend  rrapiration,  M'lth  one  aide  htiaviug 
npidly  and  the  other  motionless,  is  veiy  suggestive  of  a  hirge  pleuritic  eifu- 
MOQ,  aiKl  this  is  reniiered  alm(ic>t  certain  if  we  detect,  ou  getting  a  fair  view 
of  lite  chest,  tJiat  tlie  niotiouUsis  8tdc  in  lai^r  and  fuller  tliau  tlte  otlier, 
with  nbliteration  of  the  intercostal  spaces :  some  rearraugcnient  of  the 
pndtion  of  the  child  may  be  retjuiivd  to  ascertain  this,  as  the  decubitus  is 
iu\-ariabiy  in  sucii  fuaes  on  the  aDectod  side.  Marked  unilateral  retraction 
•ml  immobility  at  once  suggest,  In  a  child,  tlie  results  of  an  old  pleurisy  or 
«npyema,  Although  of  course  it  may  oorasionally  depend  ou  long-standing 
pulmouari-  exiavatiou  or  on  the  eontnu-tion  of  a  fibroid  phthisis.  M(xlerate 
flattening  and  retraction  under  the  elaviele,  or  impaired  movements  Llicrc, 
fidncm  over  the  iwricardial  area  from  etfiision,  general  bulging  of  the  tissues 
of  the  diest  aikl  ne<rk,  with  cnu^kliitg  on  touching  it,  due  to  sulx'Utanc^ous 
cfflphysccua, — all  require  detaikxl  exnmiuatiun,  and  cannot  be  recognized 
tiKmameut  the  chcift  is  seen,  as  in  many  of  the  conditions  already  nien- 
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ti  Wraghi-^Drniition—  Wa/X-iitff. 

While  the  child  is  being  uncovered,  for  the  purpose  of  having  the  chest 
alxlomen  examined,  an  opportunity  is  aD'orded  of  judging  of  the  gen- 
di'veiopmeut,  and  this  survey  must  be  supplemental  by  an  exainiiiatiou 
,  of  the  limbs  and  of  tlie  head.  The  large  hcjid,  jimmiucnt  belly,  aud  dls- 
^B  tofted  ehutt  may  at  once  fix  in  our  minds  the  idea  of  rickets,  even  apart 
^B  &mi  any  defonnity  in  the  limlM;  but  usually,  even  in  cliildrcn  who  have 
^B  oww  walked,  w*o  may  see  evidences  of  rickets  in  the  gn*at  promiiteucc  of 
Uir  rorvamres  of  the  clavicles, — nppranng  aft  if  they  had  undergone  repair 
ji  nwn  fracture, — and  in  the  nin'tid  arm  aud  forearm  resulting  from  rest- 
1       iif  the  weight  of  the  body  ou  the  up}>cr  limbs  while  slttiug  up  ui  bed ; 
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enlarged  wrists  and  ankU-s,  ami  Ofwri  or  stirt  fnntanpls.  cnmo  to  our  awl 
confirmations.  The  \va=ted  apjM-arance  of  the  clic^  and  limbs,  cuuti'aiitij 
with  a  great  prominonpc  of  tlic  abdonicii  (with  or  without  the  presence  i 
fluid),  h:i.s  ainady  bwu  tvliTn^d  to  aa  stnmgly  wi^jgnrtivo  of  tuhpreoj 
disease  in  the  peritoneum  or  mesenteric  glands,  eoniitjtuting  an  aHwtion  t 
Kpocial  Importance  in  childhixrf],  an  it  is  relatively  fror^uout  at  this  period  i 
life.  It  is  Ix-st  spukt-n  of  as  "  aUIomiiial  phtliiuiB/'  owitig  to  the  frequent 
uncertaiu  and  mixod  chorocter  oi'  the  [>athi>lo^ieal  conditions  actually  pn-sei 
The  funeral  aA|Hx^  of  the  child  with  such  disease  is  onlv  rcfcrtvtl  to  licre, 
it  will  rwpiire  very  special  considcjutiuu  in  other  sections  of  tiiia  work. 

Of  ajui-se  in  phthi:^ic'al  discflse,  whether  in  the  i^cst  or  tJie  al>d()men,  i 
may  have  a  wasfintr  nliich  involves  the  belly  also  iu  the  general  atroph 
the  whole  child  presenting  a  uniformly  ^lu'unUcn  appearance.  But,  cjai 
apart  fnptn  allWtintiH  of  this  kind,  the  whole  Iwdy  "lay  Ik"  pretty  e<jnal 
atrophied  in  a  mnltitudc  of  cases  of  wasting  disease  arising;  from  main 
tritioD,  due  to  improper  foedinif  or  diarrhoea,  even  aimrt  from  any  tulwrc 
lar  teiidencicrt.  The  iwitiejit's  fmx'  is  small,  and  ;is»nmes  the  apjx'aranee, 
many  ways,  of  (hat  of  an  old  man.  A  gu'xl  place  to  jud;^-  of  the  extent  < 
the  wasting  in  a  child  is  in  the  iipjier  [>urt  of  the  t.hi<;li  in  tlic  n^ion  of  tl 
grrait  Jtilduclor  muwlc.-i.  We  often  are  this  part  holhw  and  with  die  ak 
lyinj;  in  louse  folds.  We  may  test  with  advautauce  the  tone  of  the  tlssu 
by  pinehinji;  up  the  skiit  here,  the  rai.ieil  fuld  thus  made  takin;;  a  lon^  tin 
to  eRk«  itself  in  cases  of  wastin^^  and  ilchility  ;  oven  the  akin  pinehul  I 
on  tlie  abdirtuen  may  linger  as  a  visible  Ibid  to  a  striking  extent. 

Along  with  signs  of  general  wasting  wo  have  often  badly-formed  nail 
with  longitudinal  marks  amounting  almost  to  cracks ;  or  we  may  find  tl 
ciirvinir  and  chibbing  familiar  to  us  In  phthisical  adults.  Frctjuentlv  aloi 
tlic  spine,  and  extending  towards  the  wapulte,  we  see  long  soft  hairs  in  waik. 
children ;  but  the  importance  of  this  Hign  must  not  !«  exaggerated,  aa 
muy  be  found  sometunts  iu  those  who  are  fairly  strong.  i 

A  most  important  point  in  the  estimation  of  the  development  and  actm 
condition  of  ehildrcm  consists  in  weighing  them.  Uufortucjately,  accur* 
details  a**  t<j  uhnt  may  l)c  regarded  as  normal  weights  for  the  various  agi 
and  heights,  in  JKitb  sexes,  are  not  yet  ascertained  on  a  sufficiently  exlenai\ 
anale  to  guide  US  iu  intimating  the  value  of  one  individtml  weigliing,  althouj^ 
numerous  u!>s<.Tvations  are  to  be  flinnd  eompllrtl  by  Quetelet,  Roberts,  Bom 
ditch,  aud  Vien.irdt.  It  must  be  rememberwl  that  the  normal  weight  varit 
relatively  for  the  sexea  at  different  jwriods  of  life ;  that  tn  both  sexes  | 
varies,  of  <'ourse,  with  the  height ;  and  that  with  the  same  sex  and  the  salt 
height  it  will  vary  with  the  age  of  the  eJiild.  Pniljably  also  the  nationalit 
leads  to  variati(m  in  weight,  as  between,  for  example,  American  fliid  Britis 
children.  The  social  pisEtion  of  the  children  weighed  for  the  purpose  o 
ascertaining  averages  likewise  determinpfl  a  greater  weight  for  the  "mot 
favored  daises"  of  society.     Iu  the  case  of  very  young  children,  the  iuflu 
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enoe  of  nouridiment  by  breast-milk  detemiiues  for  tlie  more  fitvorod  class 
ID  this  respect  an  increased  growth  and  weight  in  the  early  part  of  life ; 
and  it  can  even  be  traced  as  exerting  an  influence  for  some  years  after  birth. 
This  difference  as  to  children  nursed  at  tlic  breast  and  those  brouglit  up  arti- 
ficially applies  chiefly,  if  not  exclusively,  to  the  jKwrer  grades  of  the  com- 
munity ;  at  least  the  evidence,  so  far  as  statistical  data  are  concerned,  ap- 
plies to  these  classes  only,  as  the  otiiers  sairccly  come  within  the  chance  of 
sudi  observations  being  made  on  a  lai^  scale.' 


I  MEAN  HEIGHT  AND  WEIGHT  OF  10,901  GIRLS  IN  THE  UNITED  STATES  OF  AMERICA. 

(laeludlDg  3681  American,  3623  Irish,  &Sj  Gerrann,  and  1X>7  Mixed  English,  Irisli,  and  American 

Parentage.)    Dr.  Bowditch. 

Abstract  from  Roberis'x  " Aiithropomeiri/." 


Age  Last  Birthday. 

Ueight,  without 
Shojcs. 

Weight,  in<'Ludinq 
Clothes, 

6  years. 

41.0  inches. 

40  lbs. 

6      " 

4R.5     " 

44   " 

7     " 

45.5      " 

48  " 

6      " 

47.5     " 

62  " 

9      " 

49.5     " 

56  " 

10      " 

51.5     " 

60   " 

11      " 

6S.5     " 

66   " 

12      " 

6«.0     " 

76  " 

18      " 

58.0     " 

88  " 

14      " 

60.0      " 

96  " 

15      " 

Gl.O     ■' 

104  " 

10      " 

C1.5     " 

110  " 

17      " 

62.0     » 

112  " 

18      " 

02.0     " 

114   " 

MEAN  HEIGHT  AND  WEIGHT  OF  BOYS  AND  MEN 

Between  4  and  r'lO  Ycani.    EiigliKh  Artl!>an  CloRs.    (13,lf31  Observations.) 

Abstitirt  fi-iim  Rubertn'n  ^'Anfhmpomctry." 


Age  Last  Biktiiuay. 

Hkight,  without 

Knots. 

WElOItT,  IKCU'niNO 

CLOTiiEa=7  AND  10  Lbs. 

4    VPar*. 

38.50  inches. 

44  lbs. 

5 

41.00      '■ 

50   " 

6 

43.00      '■ 

54    " 

7       " 

4.^..00      " 

57    " 

8       " 

47.00      " 

59   " 

9 

49.00      " 

62   " 

10       " 

50..'>0      " 

66    " 

U       " 

51. .W      " 

70   " 

12       " 

53.. 10      " 

74   » 

1.3        " 

.W.-'iO      " 

78    " 

14 

58.00      " 

84    " 

15        " 

fiO.iV)      " 

94    " 

16        " 

(13.00      " 

106   " 

17       " 

(i4.50      " 

116   " 

18       " 

65.50      » 

122   " 

19       » 

60.00      " 

128   " 

20       " 

66.25      " 

182   " 

21       " 

•  ••H 

22       " 

66.50      " 

130    " 

2*-S0" 

66.50      " 

188   " 

23-50" 

60.50      " 

140  " 
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But,  \vliftt4'ver  difficultiea  Ixart  the  estimate  of  a  child's  weij^ht  as  com- 
pared witU  any  absolute  »taudur(l,  tlit-  relative  weight  of  the  cUUd  irum  tUua, 


UEiaUT  AND  WEIGHT  OP  IWYS  BBTnTEES  18  AND  -Jtl  Y£AK8. 

(9W;  B«ri  111  Tctcgnipli  Service  lu  EogJuMl.) 

AMratt  /rvm  R^bcrta'a  ^'AHthnipometry,'" 

Avenge  Wdgbt  Id  Lb*.,  vlUtoai  Ccm.1,  HkE,  and  i^hoea. 


Auk  at  Lavt  Bibtudat 

UetoiiT. 

Aniuoi  IK 

Hehiiit  at 
Ixain. 

u 

14 

15 

» 

n 

tl 

U 

ItM. 

lbs. 

lbs. 

lU. 

1b«. 

ItM. 

IW 

4ft.8 

63 

S2.0 

61 

"    4 

78 

TO 

«7 

70.0 

C2 

"    6 

73 

ee 

••••■• 

70.5 

6S 

'•    fl 

74 

74 

74 

67 

72.2 

&4 

"    7 

7S 

76 

77 

7» 

76 

76.0 

M 

"    S 

78 

80 

78 

87 

81 

80.8 

M 

«'    9 

82 

88 

83 

86 

88.6 

67 

*<  10 

811 

80 

87 

88 

94 

88.2 

68 

•*  11 

87 

m 

1)1 

&3 

98 

91 

90.7 

69 

6  ft. 

m 

n 

fl2 

96 

101 

1C19 

07.0 

60 

"    1 

w 

t<8 

99 

101 

lOtt 

102 

119 

108.0 

01 

"    2 

m 

101 

](M 

KVl 

loy 

HI 

113 

10.V7 

62 

«<    Si 

103 

10« 

106 

110        115 

in 

117 

111.1 

68 

•'    4 

111 

112 

llu 

115 

lit; 

110 

120 

116.0 

64 

"    6 

107 

117 

115 

120 

127 

121 

118.0 

Ou 

'*    0 

iiy 

117 

122 

12ft 

126 

180 

128.8 

66 

»    7 

12S 

120 

125 

182 

129 

188 

128.0 

67 

"    8 

131 

124 

181 

142 

144 

184.8 

68 

"    » 

129 

M2 

1.12 

1S8 

144 

140 

189.4 

R9 

'•  10 

I3e 

144 

147 

151 

I«7 

148.Q 

70 

"  U 

149 

129 

ICO 

142.6 

71 

This  tublo  8bow»  Qtjt  im\y  the  avcmgo  wci|;ht  Riid  Hvemj^  liiHgtat  or  hoy*,  but  bUo  tha 
rariitli'in  of  wcif;lit  in  boyn  of  the  siimv  l]i>ij;lit.  aceortiinp  to  age.  Fur  example,  tliere  la  a, 
stoady  proffreaiiou  wJth  age  at  tin?  bright  uf  5  fl.  2,  boys  uf  18  bi-ing  only  IW  lbs,  and  thoM 
of  19  be'inti  113, — n  range  of  8  it  9  Ib«.  nbuv«  mjil  bvlow  Ihi-  meun  of  lO.i.7.  ^| 

Altbouith  applying  to  lli'^o  i«r>mowlint  oldi-r  tban  "  cbilHri'n,"  the  intvr-rclattonsbip  of  ^^ 
height,  wei|;ht,  and  agv  a  well  «hown,  and  uu  ftiniilarduUi  for  earii»  AgM  aiv  known  to  the 
writer.  H 

WEIOHT  AND  LES'OTR  OF  INFANTS  .^rrORDING  TO  TRKIR  AGE  AND  TDE  CHARACTKK" 

OP  THEIK  NOURISHMENT. 

(RtuBow :  tnun  U«rbardt's  ".flanilbnrti  dcr  KiiMlrrkr&ukbelleii.")  ^B 


CuLgH  T. — Ghildre?!  or  Average  Weioht  and  Upwakw. 

HomniMEKT. 

WnUUT  Ut  GlAMMIS. 

LKK<nii  tv  Csm- 

MKTltnL 

t&Dajn. 

tUM. 

eiios. 

PMCM. 

12  Hot. 

ISDtkjrt. 

SVoa. 

UHcf. 

Brt-A^t-milk,  with  sotm  cow's 
milk  and  starchy  f<'od    .  . 

3594 
8525 

5701 
6810 

7072 
6817 

8401 
7916 

S930 
8480 

61 
49 

67 
64 

78 
69 

PIAOXOSIS. 


91 


I 


to  time  is  a  more  definite  raattrr.  The  weight  of  a  diild  is  m  small  that 
pm  care  m  miuiivii  in  rcj^nl  to  the  cstiuiutc  o{  the  cluthiug.  The  best 
wiv  in  ruutiue  practifc  HeeuiJ*  to  be  to  take  the  weight  in  tlie  cicrthce  the 
diild  wcuK  while  iD-doors,  as  this  l(<uv(«  the  variation  tVuiu  time  tu  time 
Uii  trifling,  althuu|;)i  heavier  uiuloii-luthing  ouil  heavier  shues  moke  u  little 
difien!uut!.  A  system  ui"  rixtjueut  weighing  (two  or  tliree  times  a  day)  has 
ktdv  l)cvn  advocat4.<l.  and  has  I)ocn  alh^-d  to  bring  out  Hume  curious  re- 
Mdta,  ^rtwing  more  detinitely  the  somewhat  Eitt'ul  manner  in  which  incivaao 
of  weiplit  oci-ui-s  at  diflereut  itarU  ut'  the  year,  aud  it^i  relaliouship  tu  in- 
mut!  in  height.  Such  a  system  of  rt^uUir  weighings  of  echooJ-ehildi-en, 
evfn  if  rceordcfl  only  onoe  a  week,  might  give  useful  waruiuga  to  pareutH 
and  teacherH.  (if  i-ourHC  the  eonditioud  would  rci|uire  to  be  tlie  some  as 
Rguds  the  time  of  day  when  weiglied  and  the  elothiug  worn.  We  might 
then  team  whctljer  the  strain  of  edueatiou  or  the  iutlueucv  of  eonic  latent 
dijMise  was  tellir^  on  the  general  nutrition  before  the  deterioration  hail 
ad^-aooed  too  far. 

In  actual  pnutiee,  however,  we  ha\-o  seldom  much  asdistaiicc  given  us 
a  diagno^siis  by  the  revoitls  of  previous  weights  in  children,  although  in  the 
fxnrse  of  treatment  we  ollen  avail  ourselves  of  tlie  Uilanc>e  to  judge  of  the 
RBiiltB  in  thia  ru^-et  aud  to  guide  the  pnignosis.  It  i»  iu  such  matters  as 
■tiniting  a  general  falling  off  in  the  nutrition  and  weight  that  the  opinion 
ofouvfiil  motlient  ami  nurses  is  so  valuable,  [Hirticularly  in  young  children  : 
even  when  the  weight  might  s1h>w  but  little  change,  their  estuuate  of  the 
loftaeas  of  their  muscles,  or,  ou  the  other  hand,  of  thotr  inercflsing  firraneae, 
indicates  with  I'onsiderable  eertainh'  the  tendency  of  tlie  ca**  in  either  direo- 
tioQ.  The  importanoi!  of  a  gnuliml  falling  ol^'  for  weeks  or  mtmtlis  before 
dwoofiet  of  dubious  cerebral  symptoms  is  well  knowu  iu  Uie  diagnosis  of 
tobennilar  nieuii^tifi,  although  in  not  a  few  cases  this  dreadful  disease  may 


.  CUUS   U. — CaiLURSK   OiniBR  THK  AVKRAQS   WkICIUT. 

Woemmtaaan. 

WKUItT  IK  Oaahmdi. 

lkkutii  tK  Ccm- 

lAPftyt. 

aUoA. 

<M(M. 

VUoft. 

12M(M. 

IS  Days. 

AKo*. 

ItMoft. 

jMw|.Riilk 

■taMrfuilk.  wiA  cow's  milk 

r  uwj  •Urrhy  TkhI 

<V«'«  Riilli  ukI  sUtrhy  fuod 

8027 
2900 

4225 

4148 
40B9 

6776 
4744 

6490 
5932 

&2&4 

7910 

6823 
G128 

49 

43 

60 

55 

63 

TW  orli^BA]  flpaiw  kr  hen  jflven  u  indtckting  the  nlbtivc  v&Hitioru  very  clearly. 
PvdHat  DDtqulbr  fAralliar  wiUi  tb^  Mutriv  Sy«u>m  the  r<iUc>wii>g  Rgunv  will  mtvo  m  a 
gMt:  IQOO  gnu[imM,or  t  ktlogrumm^,  —2.2  Dm.  Avoin]up<m  (nearly) ;  and  10  ihs.  —  VSd 
IDiBaHi:  1  0MtilD(<fV*> 0.1)087  inch  ;  JjO  oentimoLrM  =  \9.n^  iachf-*.  Tlio  &rt]flc!Dl  fi-«d- 
lac  bmv  rtfivmd  to  ociiiocnK>d  the  ponT  rIuM>s  or  »K'i«ty.  Kotntively  t>etter  resulu  mi^lit 
W  vteiDMl  tnm  man  cuvflU  uid  fcicDtiflc  nilxtitutus. 
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seem  to  suqirise  the  child  before  anv  falling  off  had  occurrwl.  Ijkcwii 
in  other  obi>cure  uflcctions  of  u  tuUcruulur  or  scrofulous  natuiv,  wli(!Uier  ii 
lun^,  bronchial  glands,  abdomen,  or  brain,  this  preliminarj'  dctct-iuratiol 
bffori!  ])roiioim«ed  Kymptoms  had  a])p<'ared  often  confititutc«  a  point  od 
capital  imixirtanoc  in  the  diagiioi^it^. 

A  valuable  means  of  estimating  the  development  of  clitldrcn  iti  afPonlot 
by  tJie  Htate  of  their  dentition,  and  the  age  at  which  the)*  may  have  Ijegui 
U>  WMlli,  for  thvse  arc  |)oiiitd  on  which  the  mothers  can  UBually  jiupplj 
infurmutiun.  < 

Particulars  as  to  the  order  and  date  of  the  eruption  of  the  mtlk-tcet] 
will  he  given  in  other  chaptery,  wj  far  as  thcw  cjiii  lie  rcilucetl  to  a  ndfl 
8pcaliing  geueraliy,  we  may  say  that  in  rickets,  and  all  foriiiii  of  bad  aoc 
retar(I«l  development,  the  dentition  is  later  in  being  complotod ;  but  i 
happens  not  infrequently  that  in  such  rjises  their  may  be  au  early  start,— 
perhnps  aci  mniHiially  early  start, — followai  by  a  prolonged  {Minse  after  th( 
firet  few  Iccth  appear.  In  not  a  few  oi^va  of  had  rickcti!  or  of  syphilis  then 
may,  indeed,  be  a  complete  absence  of  the  teeth  even  when  the  child  is  of  al 
agi^  when  all  the  niilk-te^'th  should  have  apj)«ireil.  A  Imckrvard  utate  of  th< 
tcetliing,  yo  tliat  the  rickety  child  at  two  ycura  may  have  uuly  as  many  Icell 
as  a  bealtJiy  child  at  ten  or  twelve  nionUis,  is  a  common  and  ver\-  snggcsti:^ 
fcct.  Ven*  siiggi^tive  also  is  the  arrest  in  the  natunil  pn)gr<?s8  of  dcntitioi 
often  bronji;iit  about  by  some  intercurrent  illncs»  even  in  tliosf  who  have  beel 
healthy.  LV-ca^ioually,  no  doubt,  the  appearance  of  new  teeth  In  the  vei^ 
midst  of  some  serious  illness  is  observed  ;  but  this  is  entirely  ejccoptional. 


Tlie  dal*'  of  walkii^f  varies  much  in  [icrfectly  healthy  diildivu.  Au} 
precocity  in  this  respect  is  in  no  way  desirable,  and  no  anxiety  Bhould  b< 
expresswl  witli  regard  to  it  if  the  eliild  seems  othcrwiftp  quit**  Htrong  and 
healthy,  uidtMS  tlie  period  goes  beyoud  tlie  fourteenth  or  lillecuth  mouth 
aUli{>ugh  children  in  good  condition  usually  walk  a  month  or  two  earlias 
When.  Iiitwever,  we  fiu<l  a  rhihl  unable  to  walk  at  eighteen  months,  tht 
eiiau{w  of  this  delay  lieJng  due  to  rickets  is  very  gnrsit,  if  there  are  nc 
obvious  localized  defects  in  the  limbs  from  paralysis,  joint-mischief,  ctft 
Oocasioually,  iiideed,  the  inability  to  walk  depends  on  a  geneml  defidcucy 
of  the  development  of  the  whole  ner\'tms  sj-stem,  including  a  mental  dcicet, 
to  whicJi  even  when  very  notable  tlie  mother  is  apt  to  bo  singularly,  or  per- 
hu[ts  wilfully,  blind,  culai^lng,  it  may  be,  on  the  remarkable  acutcuess  o^ 
her  nlTkjtring. 

As  in  the  ease  of  deotition,  the  cliild's  prt^ress  in  standing  and  walking 
{»  often  arrested,  after  a  fair  start  had  been  niatle,  by  the  suiMTvention  of 
rickets.  The  rhihl  is  then  said  "to  have  liecn  taken  off  his  feet,"  a  report 
wliicli  must  always  suggest  the  idea  of  rickets  to  the  physician.  Of  course 
wiy  aiMito  illness  may  ojwrate  in  the  same  way,  so  that  after  recovery  from 
nwiuiliH,  a  Imd  broncbitis,  or  a  diarrbnea,  fur  example,  the  child  may  be 
iUiud  to  luive  lost  Uic  power  of  walking,  ouly  to  be  r(^ued  slowly,  so 
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that  he  may  appear  to  be  several  months  bdiind  others  of  his  own  age  in 
this  respect. 

In  ca&es  of  iiiahillty  tii  walk,  when  hronght  for  atlvinn,  wo  raiitrt  ancor- 

''fauQ  by  a  local  examhiation  whctlicr  there  is  pain,  or  ilLslonation,  or  any 

:t  iutcTtering  with  tho  pi-oct«3;  we  also  examine  for  atrophy, 

^^bsm^  ami  other  HigitA  of  paralydls  in  the  limb,  atw^trlainin};  if 

[the  child  M'hen  sitting  or  lying  can  move  the  Ic^  freely ;  we  must  also 

»ne  the  back  for  eur\*ature3  or  other  deformities ;  we  likewise  seareh, 

Jy  iflatrd,  for  any  signs  of  riekotii  or  for  indiuitinns  of  mental 

ddUt.     The  <-asc  is  oflen  made  clearer  if  we  can  ascortaiu  tital  the  child 

hu  e\'er  walked,  even  for  a  month  or  two,  or  if  any  actitc  attack  of  illness 

vas  fitUowcd  immMliately  by  the  Iidhb  of  [tower  complained  of. 

Prtcoeioufl  dm'elopment  4>f  tlie  .%xual  oi^ns,  or  signs  of  premature 
puberty,  arc  occasionally  Peon  in  ehiklron,  in  both  sexes.  When  siieh  arc 
noticed,  we  must  in(|uire  for  any  unnutural  excitation  of  the  |)fi.rt&  by  the 
^ient  or  the  nnmc,  or  for  any  evidences  of  raasturliation,  whidi  of  cxinrsc 
It  that  ago  may  assume  von-'  nnusnal  forms  if  present.  In  young  girls  tlic 
pmnaturo  signs  of  piil>erty  may  depend  on  some  ovarian  tnnior.  The 
VTiter  liad  nicently  a  eliild  *)f  thrtw  and  onr-half  years  under  bia  care, 
with  an  attdominal  swelling,  where  tlic  well-develoixxJ  inanunoc,  the  prcs- 
OKvnf  hairs  on  the  labia  pudendi,  which  were  nndiiiy  full,  and  the  txva- 
■oool  discharge  of  a  rnatrri:il  like  bntter  from  the  vulva,  enabled  the  diag- 
nnas  of  an  ovarian  tumor  to  be  made  with  a  eousidei-able  degree  of 
twtiinty.  The  tnmor  proved  to  he  a  ver\'  large  solid  ovarian  tumor;  but 
the  shuck  of  the  vioy  M'rions  o|>('-rati<>ii  demanded  for  the  removal  of  auoli 
■  la^  solid  mass  was  too  much  for  the  child. 

EXAMINATION   OP  THE   nSAD. 

The  development  of  the  child  as  regards  tiie  lK>ny  system  has  been 
ilhidM]  to  incidentally  in  conncetion  with  the  distortions  of  rickets;  but 
apenal  attention  most  often  be  directed  in  \-nrious  eases  to  the  state  of  iJie 
head.  The  size  of  the  head  varies  enormously,  and  it  is  not  jwsfuble  to 
pw  absolute  measurenicnta  of  any  great  diagnostic  value.  We  can  often 
jinl;^  of  it  Ix^t  liy  a  eomparia^jo,  by  means  of  the  eye,  with  other  portions 
of  the  Iwidy,  parti(,-ularly  witli  the  chest  and  alxlomen ;  sometimes  we  can 
with  ulvaotage  take  measurements  of  the  circumference  of  these  three  parts, 
rly  in  watching  their  i-elative  growth,  in  young  elnhlren,  over  a 
[^  moiitlis.  The  circuinli'r<>n(x>  of  the  he:id  taken  at  tlie  o{x_-ipilal 
{xotohenincc  and  the  proninent  )>art  of  the  brow  is  greater  at  birth  than 
tht  dreiiroferenoe  of  tJie  chest,  which  is  Ijest  measured  a  little  below  the 
Btpfilcs  to  Ciicapc  tlie  angles  of  the  scupuUe.  Tliis  difference  is  maintained 
fcr  MHiie  months  after  birth,  but  in  well-de\'cloped  etiildrcn  tlie  measiire- 
nati,  u  taken  alwve,  become  nearly  equal  l>et\veen  the  ages  oC  one  and 
'woynTB,  and  ai^er  four  years  the  chest  rapidly  increases  as  compai^ed  with 
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the  sktilK'  Tn  ha*Jly-^evolop«l  rhilHrpn  the  chest  is  much  longer  in  asBei 
iog  it^  otfiial  ur  sii|KTiur  size,  tlil.^  being  delaywl  id  luanv  ^udi  cases  till  t 
age  of  five  years. 

The  size  of  the  hrad  dppen<lfl,  of  course,  very  muph  on  the  parentage 
die  diiltl ;  but  it  is  itflen  too  lar^-  and  .sumctimc^  unduly  small  in  diHea 
In  rickew  the  head  looks  lanie  and  the  taee  small :  the  top  of  the  head 
usimlK*  mther  flat,  and  aometiines  pivee  the  itiea  of  a  f^qiiare  shape  T 
f(tnt:iuels  are  ollen  luucJi  wider  tlian  UMiia!  f>r  the  a^,  and  may  inde 
remain  unclosed,  or  only  covered  by  a  soft  membrane,  lor  a  year  or  t\ 
after  thej'  shonld  l>e  eJosed  :  the  measureraent  of  the  fontanels,  jiartieidar 
the  anterior,  («n  often  be  mwle  with  advaut^c  in  inches  (l>oth  antero-pt 
tcriorly  and  transversely)  from  time  to  time  in  watching  a  ease,  so  as 
judge  of  its  prc^PPsM  tmvardH  eJusiire.  The  sntnrr'S  in  riekrts  ran  often 
frit  with  undue  facility,  but  they  are  seldom  actually  sojMiratcd  and  bulgii 
an  in  hydrotvphalus ;  the  thickened  lodges  of  the  IwrneH  win  often  lie  felt 
Ihe  suluivs,  which  assume  in  this  way  au  undue  prt»niincnee.  Here  ai 
there  at  tlic  sides,  and  in  the  occipital  region  j>articidarly,  the  point  of  tl 
finger  may  fii-l  Uie  soft  sjHit^  of  eraiiio-talws.  Whenever  sucJi  characte 
are  fuund  in  the  skull  we  search  for  other  signs  of  rickets :  in  the  chest  ( 
tlic  characteristic  distortion  and  the  so-called  "lieading"  of  the  rilw;  f 
rur\'eri  in  the  long  bomrs  of  both  the  upjier  and  the  lower  extremltiea ;  mor 
over,  the  actual  state  ami  historj-  of  dentition,  the  date  of  walking  or  « 
giving  over  walking,  if  the  child  is  eufticiently  old  for  this  to  come  up,  ai 
Uie  pntu'nce  or  histon*  of  tenderness  in  tiie  Imnes  on  handling  the  child,  fl 
potne  in  to  help  tlie  diagnosis.  KtcketB  has  such  wide-reaching  ettects,  at 
has,  in  imrtieular.  so  ini)H>rtant  au  influence  on  nen'ous  disordere,  that  tl 
large  head  may  readily  had  the  Jnexiwn'eneed  to  aacrihe  lan.ngesil  spjwn 
luid  general  convulsions  to  some  grave  disease  of  the  brain,  while  rwdly  tl 
oano  is  essentially  <hte  tn  rickets  and  pcrliaps  readily  enrable. 

In  examining  tlie  skull  we  may  find  tliickened  masses  or  bo^wes  aroun 
Uio  fontanel  especially,  or,  on  the  other  hand,  thinned  portiona  of  heme,  so 


>  Bmi  *'  Thinl  Ri-part  of  the  Clinknl  HiMpital,  Manchester,"  by  Dr.  James  'A'hitelm 
London,  18A9.    llic  fullowing  table  may  bo  luvful  for  Krcrcnco,  rehiting  to  chiidren  offfot 
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or  ■Imost  ftppntaching  to  tlic  tharacter  of  holcii  (cranio-tal>rs).  Both  con- 
4itiaiu  bave  been  described  by  I'arrrtt  as  ocvumng  in  rickets ;  but,  as  he 
CDOMlcra  this  disease  as  a  manifestatioD  of  syphilig,  wc  require  to  remember 
thu  in  connection  with  the  det^ctiuD  of  Himilar  cwnditinns  in  congenital 
irphilia. 

The  enlarged  head  of  hydrocephalus  usually  differs  from  that  of  riclicts 
BO  rlmrlr  that  tni^akcsdo  not  often  arise  after  a  Lureful  examination.  The 
appcr  part  of  the  haul  is  not  flat,  but  often  an^hwl  or  vaulted.  The  fontanel 
ta not  merely  wide  or  unelose<i,  but  often  prominent  and  tense;  the  sutures 
issuing  from  it  arc  frequently  wide,  with  a  protrustou  between  the  edgeu  of 
tilt  boDc.  The  fai-e  Itxvks  small  in  eomparisou  with  the  head,  and  there  is 
a  pcctiBar  downward  look  of  the  eyeballs,  with  an  unduly  large  part  of  the 
white  atierutio  visible  in  tlie  upper  Hej;iuent,  from  the  same  eauae.  The 
oUmr)^  head  sometimes  remains  an  a  |)ermanpnt  m-ord  of  the  oeeum'noe 
of  hydrocephalus  in  the  past,  the  illuess  having  run  its  course,  the  sutures 
imI  fontanels  Iwing  all  firmly  ektscd.  In  eueh  cases  the  intellect  may  be 
drf«-tive,  preT«4iiling  tlie  form  of  idiocy  called  niaenH-ephalic ;  but  enhirge- 
mcni  of  the  head  in  this  wav  bv  uo  means  iovolvca  mental  deficiency  as  a 


inr  ooiiMqncnce. 

Il  viis  ho[H>(l  at  one  time  that  anscidtatinn  of  tlie  head  would  supply  im- 
pfiTtnnt  iliagnijstic  or  diflereutial  Jala  in  doubtful  ftHrms  of  enlarj^ement ;  but 
tiiU  hope  lias  siwrofly  been  realized.  Nit  doubt,  on  listening  over  ihe  uuelo^ 
Cintom-l  of  hydrocephalus  we  may  frwpiently  hear  a  whiffing  sountl  syn- 
dimuou^  with  tlie  puliM! ;  but  similar  sounds  may  at  times  be  heard  in  cases 
uf  ricketA  also,  m  that  probably  the  o^>en  fontanel  has  more  to  do  with  the 
pboMiaeooD  than  any  changes  within  the  skull.  Auscultation  may  be 
imrtued  citlier  wiUi  a  stethoscope  lield  lightly  over  the  fuutaui'l,  or,  better 
IMeHiBpgs  hy  direct  application  of  the  ear  in  the  infant's  liend,  with  the  inter- 
pDnitioa  of  a  tliiu  napkin  or  handkcrehiei*  if  desire<1.  During  the  aii.seu]- 
taciuD  very  loud  and  at  first  unintelligible  rushing  sounds  are  heard,  com- 
pliratti^  any  whiff  nr  mumuir  wliieh  may  tx>  present:  these  are  due  to 
bRBth-Miuoda  n*!)4in:il<-d  in  the  na.-!at  [KU^sages  and  envitie^^;  they  have,  of 
tounr,  wt  bignificau(<e,  and  may  Ix;  hcsird  in  healtliy  children  also,  but,  as 
«e  iddooi  oiBcnllate  the  luad  except  when  it  is  under  suspicion  of  disease, 
thcT  an>  apt  lo  puzzle  tlu-  lieginner. 

CcrrufKion  of  tlie  skull  has  t>cea  practised  of  late  yeai's  in  children,  as 
in  adajtii,  in  eoaiieetion  with  eliciting  localized  tenderness  due  to  8iiijer6oial 
baiani*  in  the  brain  or  its  membranes.  Various  jtarts  of  the  skull  an;  struck 
with  file  point  i»f  tlie  finger;  by  questioning  the  patient,  or  by  watching  tlie 
espTBifUOD  of  htrt  face,  we  judge  if  any  one  spot  seems  specially  tender. 
We  must,  of  <:M>nrw,  eomjjarp  oom»p<>nding  parts  on  the  two  sid(»  of  the 
•kttll,  and  if  we  detiret  a  st'cniingly  lender  sjiot  we  come  back  upou  it  once 
«r  twin^  to  ace  that  the  difference  did  not  arise  from  any  mere  occidental 
TUMtioii  la  the  strength  of  stroke  or  the  irritability  of  tJie  child.  Of 
p,  if  tendemoaB  is  made  out,  wc  must  see  that  uo  mere  abrasion  or 
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similar  state  of  tiie  scalp  is  responsible  for  the  difference.     When  clcai 
murkt'd,  the  re8iilt«  of  tliis  methtxi   may  liave  a  crrtain  value  in  fixi 
the  poifitiou  of  a  lesion  iiidii^uted  otherwise  by  louiUzed  L-onvnlaiuns 
paralysis, 

A  fiirtlier  application  of  iHrriisaion  to  the  skull  consiKts  in  a  study  j 
the  sounds  thu.s  cxlutxxl.  Altiiuiigti  pruiiiulgut<xl  more  than  thirty  yet 
agi>,'  this  method  has  not  been  much  practised.  Of  late  a  coUeajrue  of  t 
writer's  (Dr.  William  MacKwcn)  Jia.s  caUcd  his  attpntimi  tc»  a  pecuU 
change  in  the  peix-ussion-sound  found  in  the  case  of  rliildr^-u  iilTcctcd  \vi 
aocumulationg  of  fluid  of  various  kinds  within  the  skull :  tl»e  change  < 
iwrciissioii-souiid  is  diflirult  of  os])reaRiou,  hut  it  is  in  t\\v  dirpction  < 
undue  rcsouauoe  or  of  a  tympanitic  quality.  Dr.  Mm:lC\vcu  tiiinks  tlj 
the  sound  may  even  varj*  on  the  two  sides  of  the  skull  aceordiug  to  t 
jKJsition  of  the  fluid.  Cortalnly  a  peculiar  quality  of  the  peroussion-sotu 
has  l>rcn  dimionstniled  by  Dr.  Miu'hjweii  in  various  ca.'^eH,  and  has  he 
verified  by  the  writer  iu  certain  childn:u  with  ueiThral  tumors  and  cfiusi< 
into  the  ventriclea  of  the  brain ;  but  as  yet  it  seems  scarcely  |>osei!blc 
f<irmulatp  the  comlitiouif  which  jj:lve  ri-^w  to  thia  chan^rR.  In  aildilion  to  t 
difference  between  dull  and  ckur  or  Ivmpauitic  souud.'*,  we  ocuisiouaj 
obtain  a  curious  cracked  sound  on  percussion  over  the  parietal  rcgiot 
suggesting  tlie  idea  of  the  Kuturcs  sludvinir  ngaliist  cjicli  other,  nttlion^H  U 
maybe  found  not  only  iu  yuung  iuiiiuls  with  unclosed  luulauclt*,  but  also 
those  with  firmly-united  sutun^s.  In  the  fUrtlier  study  of  this  matter  tj 
followinj";  point**  are  augj^lwl  im  worthy  of  careful  coiisidcralivni.  1.  Tj 
physical  surroundings  nt'  the  head  of  tliu  cliihl :  thus,  the  iH^rcussiou-soui 
may  be  found  vcr\'  diffcrcut  according  as  the  head  is  allowed  to  lie  oa 
pillow  or  is  supported  on  the  la])  of  the  nurse,  and  cquuUy  according  aB  tj 
child  lies  or  sits  up.  What  may  stxan  a  highly  tynij^juuilic  uotc  while  d 
head  rests  on  pillows  may  lose  all  this  <|uality  on  a  change  of  positio 
2.  The  state  of  the  fontanels  and  sutiiix'!*,  as  Ut  (closure,  must  be  kept 
view  as  probably  tuflueucinc;  the  sounds,  ii.  Variations  iu  the  state  of  ti 
bones  as  regards  thinness  or  thickness  over  the  dosed  tbntanels  or  arouj 
them,  and  in  the  r^ion  of  the  sfpiamous  portion  of  the  temporal  hoc 
are  prolMiblv  very  pirfcnt  in  affecting  the  siiuuil  ]iroduced  by  |HfrcusMio 
4.  The  jw^ition  of  the  hejid  as  held  crcx-t,  or  tt>  one  side  or  the  other, 
directed  downward,  or  lying  flat  with  the  face  upward  or  downwar 
should  alst)  be  k('pt  in  view,  in  conneiliou  with  the  idea  that  the  prcsen 
of  Buid  and  its  varying  IcvcU  within  the  t^kull  may  determine  a  cha^j 
of  note. 

Smallness  of  the  head  is  no  le«<s  serious  a  sign  than  enlai^nicnt,  ax 
when  extreme  it  is  often  associated  with  idiiKy^  (the  "mieroccphalic"  for 
of  some  writers).     Moderate  degrees  of  i^mallnpss  must  not  Ije  judged  t 


>  Brtz,  Ue'bcr  Perkusaion,  itu'besondere  QlMr  Forkiuaion  dei  Sohiideb,  SehmidVt  Jak 
hucher,  Bd.  IxxxvL,  1865. 
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pc  are  otliprwisi?  good,  tins  may 
iwalt  fi»m  family  pccuHaritii:^  of  little  import,  \\'ith  the  mitToceplmlic 
Kliiite  we  often  find  ohvions  doviationi^  from  the  onliiiury  oontour,  somftimcs 
giving  K  [MX'uliar  bird-like  aK{>c<.-t  to  ttu'  Ix'sd. 

Ocoisionally  unilntcra)  alteratiuos  in  the  skull  are  drterted  as  connected 
with  ohviims  i>r  nl>!*'urL'  dit-fju*  iu  Uic  wntral  iktvoiis  sysdmi ;  while  imi- 
bteral  atnrphy,  or  more  rarrJy  unilatoral  h_v[>crtrophy,'  may  lead  to  a  want 
of  8\-mnietr\'  dating,  it  may  be,  from  hiith.  Another  form  of  want  of 
ilevelupment  of  tlie  mde  of  the  head  and  iavL'  ari^e^  iu  eoniiecti^iii  witli  l(»iig- 
WTV-nock  in  early  life,  aad  a  slighter  form  has  been  aseriUnl  to 
mjiirions  modes  of  carrying  the  infant,  so  as  to  hinder  free  raovementi*  iu 
all  dim-tioDj^ 

The  cKvurrenee  of  the  "  blood-tumor"  called  oephalhcematoma,  api>carlng 
after  birth  in  the  scalp  of  the  infant,  can  usually  be  easily  distinj!:nished 
the  mueh  more  serious  disorder  due  to  defeet  in  the  \x)iw»  of  the  skull, 
vUb  pn)tru.Hion  of  tJic  brain  HuWnmv  or  membranes,  to  which  (he  name 
holuccle  is  applied.  These  important  subjects  will  be  discussed  in 
wctionf*  of  this  work ;  but  it  may  ite  worth  while  to  mention  the 
oocurreniv  «tf  auiitlier  fonn  of  *'  Idooil-tumor"  or  ha-mutoiuu  in  the  jK!ri- 
crmniumT  which  may  give  rise  to  discoloration  of  the  eyelids  (as  in  cases  of 
iMnorrha^re  there  fmm  fracture  of  the  skull)  i  (lie  writer  lias  !<ecn  such  an 
■otamuhuion  of  bluod  iu  this  tailuatlon,  »t  exteumve  uad  so  uuifoitidy  dif- 
18  to  simulate,  at  the  first  glanec,  a  cose  of  hydrocephalus.  On  exam- 
unn^  witii  the  hand  tor  the  sutures,  however,  the  wliute  surfar*'  of  the  walp 
er>fl  ami  Hiietnalin^,  and  the  Imiui'^  of  the  >«kiill  could  lie  felt  only  on 
dippitij;  the  fingers  down  suddenly  throu^^h  the  fluid. 

EXAMINATION  OF  THE  BACK. 

An  e.xaroimition  of  the  spine  of  children  reveals  at  times  the  two  well- 
kninrn  fomw  of  cur\'atun*  with  which  we  arc  familiar  in  the  adult.  Acute 
of  anfnilar  ctir^-aturc,  described  by  Pott,  oceui's  indeed  with  special  fit?quency 
to  arly  life,  and  its  apixiunmcc  is  so  charoeteri'Stic  as  to  require  little  notice 

The  lateral  curvature  is,  of  course,  much  less  common  in  children  than 
in  girU  at  or  a  little  Ix'yond  the  age  of  puberty  ;  but  a  typiad  latcml  curva- 
tvtrmay  occur  even  in  young  babies,  and  in  such  cases  we  must  see  whether 
tfacR  is  ftny  error  in  habitually  eanyiitg  tlie  child  so  ns  to  hK>k  in  one 
fnetioo  only.  Ver\'  orten  tlic  lateral  curvatures  in  children  are  merely 
■rondanr  results  nf  serious  antecedent  diwnlers.  A  pleurisy  followe*!  by 
MtnoUon  of  the  side,  on  infautilc  jmndysis,  gnivc  liijH-joint  disi'asc,  frac- 
tani  ur  (lislocations  in  the  leg  or  thigh,  and  iudecd  auythiug  which  shortens 


^H  *9m  Rfl  Atrophy  ■  renr  good  artlole  in  Pt^pper's  "System  of  Practical  Medicine,"  vol. 

^r  T^i?  Dr  ChikrlM  K.  MilU.     For  rDilat(>ral  Hypertrophy,  bibHugraphicnl  refpn?Does  will 

I  Winad  ia  «  paper  by  the  writer  In  the  OUugoie  SSidical  JourtuU,  November,  IBM. 
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one  of  the  lower  limbs  as  compared  with  the  other, — all  these 
lateral  our\-anires. 

A  verj'  fommou  curvature  found  m  young  diildreu  may  mislead 
IjeginiKT  by  suggesting  the  presence  of  caries  with  Pott's  curvature,  wl 
all  that  exists  is  i«imp]c  softiio^  of  the  bones  ttml  mue^ular  weakness^  an 
as  occur  so  frutjueutly  in  rickets.  lu  these  i-ases  Uie  back  in  Uie  lower  doi 
and  lumbar  n^ons  is  found  t<j  bulge  or  curve  backward  when  the  chil( 
made  to  sit;  there  ia  no  tnie  angular  pruji-ction,  and  on  tnkitig  tJie  wei 
off  the  8pinc  by  the  ref'»nilK.'nt  iM^turc  tlic  wirvatuit  disajipears. 

An  opposite  curvature  of  the  lower  part  of  the  cobimn,  with  a  hoi] 
ini?tead  ivf  a  pnywtlou,  gives  tlte  spine  a  *'  saddlf^liaek"  appparanre  in  i 
situation;  there  ia  a  projection  bat;kwartl  of  tlie  iijjjkt  puil  of  the  sp 
about  the  scapula?,  and  the  name  "  lordosis"  has  been  applied  to  this  vari< 
Tlie  deformity  is  due  to  [jaralyr^is  or  weafciipsw  of  llie  mu*'Ies  of  the  ba 
and  it  acc|iiires  special  signifitance  in  the  diw^iws  of  ehi](lh(Kxl  from  t 
"  satldle-back"  cuustituttxig  one  of  the  most  strikiug  ll-atures  of  the  *'  psew 
hyi»ertrn|ibic  mu5<'iilar  paralysis/'  an  affection  wliiib  we  may  say  is  ]inu 
to  ehihlren.  The  same  citntlition  of  the  hat^k,  however,  may  exist  in  cl 
drcu  as  a  more  isolated  alfoctiou  and  entirely  iudepeudeutly  of  this  form 
paralysis. 

The  pernlinr  fixity  of  the  head  and  neck  found  in  iHvipito-atlanti 
disease  ueetls  only  to  be  noticed  iii  a  word  :  it  occurs  with  relative  frcquei 
in  chililh'.Mid.  i 

The  congenital   nia]forniati<in  termed  gpiua  bifida  requires  also  to 
niciitioucd  here ;  tts  presence  may  iwcuunl  lor  jiarulysis  and  Lvjuvulsious 
infancy.     The  gravity  of  the  condition  turns  in  jiart  on  the  level  at  whi 
the  tumor  exists  in  the  spinej  aiuJ  in  jiart  on  tlie  nature  of  the  contents, 
matters  which  arc  fully  discussed  in  special  ehaplcrs. 


TEMPEEATURE— THERMOMRTHT. 
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In  all  acute  illnesses,  and  in  ver>*  many  of  the  chronic  ailments,  j 
diildren,  the  determination  of  the  presence  nr  absence  of  pyrexia,  and  t 
estimation  of  the  dL-gri*  and  persistence  of  this  pyrexia  if  present,  co 
stitute  points  of  capital  importance  in  the  diagnosis ;  very  often  t 
same  data  gnide  the  pn>gnoflia  and  trrattuent.  Formerly  this  was  dctc 
miiH?d  in  |i:irt  by  tlie  hand  applied  to  tlic  child's  skin,  say  over  the  alxlome 
and  in  jxirt  by  tlie  counting  of  the  pulse.  The  number  of  pulse-beats  in 
cJiild,  j«irticnlarly  if  very*  young,  is  but  a  jHKir  gui<le  in  the  estimation  i 
fever.  The  ptilse  ts  made  to  run  up  by  so  many  causes  that  it  is  only  whi 
we  feel  satisfied  that  we  have  wunte<l  it  iu  a  jKriod  of  fjuiesecnee.  as  dnrii 
sleep,  that  the  numl)ers  have  any  great  meiiuiiig.  The  hand  appliitl  lo  ij 
skin  is  confessedly  a  rough  method,  but  when  the  sense  of  increased  heat 
very  notable,  one  of  experience  may  get  considernble  aaHistanee  from  it. 
is  when  tlie  skin  feels  to  the  hand  little  if  at  all  hotter  tlian  normal  that  v 
may  all  make  grave  mistakes  if  we  trust  to  such  a  metliod  :  again  and  agai 
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those  ftf  experience  have  supposed  a  ohiM  to  fthow  no  increase  of  hoat, 

L-mpi'mtury  was  3''  or  4°  F.  higher  than 
Bocstti,  iir  piTlm{is  even  more  than  thiii. 

The  introduction  of  the  tlicrmometer  into  regular  clinical  work  has  been 
of  fligaal  ■i<'r\'i(<i*,  but  in  nu  dc|iurtiuetit  Iiils  it  Ixx'n  of  mon*  pmctical  v:ilue 
ifaaa  in  disUiiiir  witli  i-liildnm.  In  using  a  tliiTiunnietor  it  bchoovcit  im  to 
kaoir  ciearly  what  we  are  aiming  at.  It  han  already  boon  nilmitted  that 
Uv  B{>pltfAtiiin  of  the  hand  niay  (wu-li  us  innrh  ;  jtrnl  if  rd!  we  dcsirt'  in  to 
iwurd,  oji  it  wcrt^  in  lig^ures  sut-h  informatiun  as  th«.-  Imnd  ini^iht  give,  then 
almoAt  any  method  of  nsinj;  the  instrument,  however  fatilty,  may  ser^'e 
noil  a  purpuee.  But  in  di-nlin^r  with  intttninientti  4)f  pnt'lnion,  bucIi  as  pxtd 
tfaermomctcrii,  we  aw  cx|Kit^l  to  new  (allm-iRi  If  wc  do  not  use  them  pro|>*.'riy. 
It  is  all  very  well,  and  perfeetly  lair,  to  say  tJint  the  cliild  does  not  H«*m 
boi  as  judg^  by  the  Iiand ;  we  know,  so  far,  the  value  of  enoh  a  mufjh 
ttaUmeat ;  but  to  say  that  tht^  thermonieter  whow!*  that  there  is  iw  pyrexia 
iliplle*  Humithiu};  wty  ditlrn-nt ;  ami  if  the  HtutemL>nt  is  founded  on  a» 
RTtir»  we  have  throngh  this  lUlInry  not  only  lost  what  guidance  the  trne 
lcnipcraturr>  mi^ht  have  given,  Imf  we  an*  nrtiially  Ihible  to  Iw  put  wrong 
niKb  further  than  if  do  ol>ser\alioiw  had  Jmiu  nmUe  with  the  instni- 
ubOL  at  all.  While,  therefore,  not  disparaging  the  praotioal  assistance 
whirh  rough  and  mpidly-lak<fn  observations  inay  yield,  we  must  see  that  we 
uukniaiid  tJu'ir  real  value.  A  child  with  a  nitiu^ly  or  a  Hcarh^  ra^i  may 
be  fimiKl  to  have,  on  some  rough  obiser\'fttion,  a  (cmpcrature  of  102"  F. ; 
thin  may  he  enough  for  the  pur|Hises  of  diagnosis,  showing  that  with  the 
BHh  then?  IS  a  dijilinL-t  dtgpee  of  fi;vt;r ;  and  if  the  tJiilil  dofw  n<it  seem  very 
iQ,  it  may  really  matter  but  little  whether  the  temperature  is  102*'  F.  or 
wbeUipr,  if  properly  taken,  it  might  come  out  as  103°  F:  or  103J°  F. 
Ol"  conrbe  a  ver>'  fjrcat  elevation  (10(J°  V.  or  107°  F.)  mijrht  meati  somc- 
tUi^  TCTX-  different ;  but  in  such  a  case  the  obvious  slate  of  the  child 
Woukl  likcwiw  be  dirterent. 

It  is  when,  perha|w,  with  a  low  wirfanvtemperaturp  therp  is  a  very  dis- 
tiacc  iocfcase  of  the  internal  hcut  that  errors  from  faulty  observations  become 
poitively  mUlending.  When,  for  example,  we  may  be  dealing  with  a  case 
of  enterir  fever  towanis  the  end  of  the  firs»t  week,  and  the  thermometer, 
bsUy  applittl.  flhowti  a  maximum  of  only  100°  F.  inslf^id  of  102*  F.,  we 
nipefat  here  almont  infer  that  enteric  fever  was  excluded  by  Hiieh  im  obser- 
vaiiuo,  if  we  trustul  to  the  "  instrument  of  prei-iftion."  Or  the  hectic  fever 
irc  phthisis  may  be  pn*e4it,  but  missed  by  laulty  use  of  the  ini<tni- 
so  we  might  be  led,  if  tnisting  to  (he  record,  to  set  aside  the 
of  phtliisis  as  unlikely,  owing  to  the  supposed  absence  of  the  fever 
vhidi  we  had  really  failc<l  to  dtscover.  Smrh  mistakes  an;  e<mstantly  U-Jug 
OMde,  and  the  educational  effect  on  those  who  make  them  is  towards  carc- 
hmatm,  imotrtinuy,  and  confusion. 

WTben  the  wrilf^r  had  to  lake  charge  on  one  ix^^^ion  of  patients  in  a 
Mjbett'i  huspitui  uewly  opened,  he  was  coiUroutcd  by  the  striking  fact 
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tliut  nou'Iy  oven'  cliild  in  the  waixl  hnd  suhnormal  teraperatures,  somp  6 
them  til  a  (yjn!iiflerai>le  extwit.  It  was  evident  at  once  to  him  that  the  favi 
lay  not  in  the  ehildrcii's  teinjx^nitureri,  hut  iu  llie  taking  of  the  observation 
He  cxphiinwl  to  the  head-nurse  in  ehai^e  that  the  temixa^turcs  were  eul 
normal  Ixx-ause  they  wi-re  hadly  taken,  that  prolmbly  not  one  of  the  chQdri 
lutd  Hnbniiniial  teinpenUtia^^  and  that  very  likely  HcviTat  of  them  wel 
more  or  Ices  feverish.  The  astonish ment  of  the  nurse  was  niin^rlL-d  wil 
indignation,  for  she  liml  jnst  taken  her  nnrfie's  certifiead?  with  distiuetio) 
an<i;  to  do  tier  jtii^tiee,  probably  eoiihl  take  teni|>eratiircK  an  well  an  mo 
praetiliouers  of  medicine.  First  by  taking  the  temperature  in  the  recto) 
it  \va^  sliown  to  her  that  the  heat  of  the  ehild  wag  not  subuormal  there,  an 
tlicn  ijy  grc-at  mre  in  the  taking  of  tlie  axillan*  temjierature  it  wafi  fthon 
that  there  also  the  raercun-  ru.se  to  the  uorinal.  How,  then,  had  the  mislal 
arisen?  By  trusting  to  the  rules  ^iven  fur  imterting  tlie  thermometer  iori 
the  axilla  and  lejivinjj  it  for  a  f»taled  time,  rq2;an1lcs«  of  the  progress  of  tl 
merany*  upward,  and  reiuiing  it  off  then. 

A  ehild's  axilla  is  often  a  vcr)'  small  affair,  and  es|>eciaUy  when  mnt 
wasted  tliere  is  s<ant  covering  even  for  »i  (»mnll  a  thing  as  the  bulb  of 
thermomrter ;  the  in.stri]inent  readily  t*lips  out  iK'hind,  or  falls  down,  or  t] 
arm  ceases  to  be  applied;  the  n^uiatiou  uuml>er  of  minutes  allowed  fint 
the  raercun.'  iudii-atfng  the  teni|wr.itnre  of  the  nigbt-drejw  or  the  adjacei 
air,  but  in  no  w>n.'ie  tJie  temjH'ratiire  of  tlie  r/oW  nrU/a.  To  obtain  thi 
we  must  see  tliat  the  axilla  in  closed  ;  and  in  young  children  this  usual] 
means  that  the  ubsen'em  must  hold  the  arm  to  the  side  themselves.  Bi 
the  temperature  of  the  nxilhi,  as  o|)en,  is  oflen  veiy  <!iHerent  from  its  ten 
jterature  after  it  is  pltwed ;  this,  indeed,  is  a  gradually  iuereasiag  quantity 
as  the  surfaces  of  the  skin  applied  to  eaeh  other  recover  from  the  eoolifl 
iuflnenc;es  of  tlie  previously  interiKtsed  air  when  w[Kirated.  All  thi'?e  jM)in1 
are  cswily  learned  by  a  few  t>bscr\'ati()us  with  iherinunieters  long  euuugh  1 
project,  so  as  to  be  easily  rend  from  minute  to  minute,  and  without  an 
maximiim-n^istering  inilex.  With  siieh  an  inrttriiment,  we  often  noe  tin 
with  the  lap?*  of  minutes  the  men-ury  falls  iiislcad  of  going  on  steadil 
rising ;  we  learn  at  once,  under  such  circumstances,  that  it  must  have  slippy 
out  in  some  way  ;  if  properly  applied,  we  can  read  its  gradual  a)*<x*nt,  froi 
minute  to  raiuute,  till  it  attains  a  statiDnaiy  point ;  only  when  ffm  utoiionttr 
fotW  is  vutintained  for  four  or  Jive  miiiut&i  do  we  feel  sure  that  the  maximal 
is  reached.  By  sclwting  difterent  eases  we  may  see  the  grentettt  diverait 
in  tlie  rapidity  of  the  rii^  of  the  men:urv ;  and  it  h  this  that  hiw  confuse 
many.  At  times  the  maximum  is  reached  in  one  minute  or  so,  and  by  wail 
ing  four  minute's  longer  we  have  the  gecnritj'  of  this  being  the  maxinum 
and  so  it  may  Ik-  rashly  said  that  the  temperature  t^ti  Im"  taken  with  absolut 
certainty  in  five  minutes;  and  so  it  can,  under  such  eireumstanees,  Ver 
likely  in  an  intense  scarlet  fever,  with  deep  injection  of  the  skin,  we  getj 
rapidly-atlainL<l  niaxiniuni  in  the  axilla,  ]>ai-tieularly  if  the  arm  hapjieus  t 
have  been  close  to  the  side,  as  by  the  child's  lying  on  it ;  but  il"  the  arc 
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separated  from  the  side,  or  tossed  about  so  as  to  talte  up  colder  air 
lionllv  into  it, — if  the  child  U  w!i«ted  to  "skin  ami  bone," — if  with  the 
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iH-jiw  tJu-rc  IS  a  certaiti  teiideiiev  I 
till  the  influence  of  the  cooliu}?  air  on  the  skiu  is  neutralized  by  the  increastti 
rtitantviiw  cirrulation,  favoiTfl  by  the  ji]i|M>siti<in  nf  the  ami  to  the  side;  in 
this  vay  a  lung  time  nmy  be  ritpiiri'd  ihv  (lie  obscTvaliuu,  not  fmm  any 
of  sensitiveness  in  the  instrument,  but  bocflu»<  the  tissues  of  (he  arm- 
ptt  have  been  cooled  and  we  must  wait  till  the  axilla  itself  is  warmed  up  to 
it£  niaximiim  heat,  for  It  is  only  then  that  it  is  in  any  sense  an  index  of  the 
hoBi  of  the  blood,  which  such  observations  really  aim  at  estimating.  Ex- 
pmcnco  teaches  us  that  when  the  thermometer  Iti  the  axilla  rematnR  Htationaiy 
fur  five  miunti'?^  the  maxiuHiui  fur  that  |Kirticular  time  of  the  day  la  attained 
with  pniftical  certainty.  Under  the  adverse  conditions  referred  to  above, 
we  often  have  to  wait  ten,  fifteen,  or  twenty  minutes  before  the  stntionan' 
point  is  maintained  for  the  re<iuisite  perirnl  i»f  five  minut** ;  hemr  fifteen  to 
twTOty-fivp  minutes  may  l>e  rcijuire*!  in  j^ueh  a  (TiS(%  instead  of  five  minutea 
u  in  the  other.  All  this  would  have  been  ratdlly  learned  by  any  of  those 
Rally  intpfwted  in  the  taking  of  temperatures,  if  the  in(roduction  of  short 
timnunnetprs  had  not  made  rendings  in  .vtu  very  difricnlt,  and  if  maximum- 
itgifltcrin^  indexes  hod  not  misled  the  observers  very  often  ;  for  of  course 
the  index  tfmains  say  at  91>°  F.  for  many  minute?,  or  indefinitely,  even 
■Ilhongh  the  men-ury*  has  really  fallen  to  Oo°  F.  ciwiiig  to  the  bnib  having 
slipped  out  Miind  iutu  the  child's  night-dress ;  whereas  if  no  index  existed. 
this  fidl  in  the  thermometer  from  such  an  accident  would  immediately  have 
amstcfl  attention  whenever  the  reading  was  next  made,  ami  ho  have  led 
to  ■  coirectir'U  of  the  faulty  jnieition  of  the  instrument. 

On  aeoouut  of  the  great  delay  often  inevitable  in  cases  of  wasted  chil- 
of  (lie  umTTtaintv  as  to  the  n'snlts  unlei«  the  obspr\''ation  is 
with  the  utmost  elL»sciiesSf  axillary  obscn'ations,  especially  in 
iafimcT,  have  been  almost  discartled  by  some,  particularly  as  many  yoting' 
rhildrrn  resist  and  resent  the  introiluction  of  a  thermometer  into  their 
uilbc,  so  as  to  make  its  retention  there  for  ten  or  fifteen  minutes  alnnist 
iBipoBsible.  Temperature-obsen'ations  taken  in  the  rectum  can  Ik'  made 
rapidly  and  with  great  precision  in  three  or  four  minutes  (for,  the  cavity 
bnng  fz/mijr*  c/oaetf,  there  is  no  time  ret^uin^d  to  counteract  the  cooling  iu- 
AieiKeof  the  air,  as  in  the  mouth  or  the  axilla);  young  children  often  object 
Ibm  to  the  introdnetion  of  the  thermometer  there,  where  it  is  unf*pen,  than 
tn  its  being  placed  in  the  axilla  ;  and  even  if  theiv  is  a  little  resistance^  the 
poiotl  is  so  much  sliorter  that  with  care  tliis  can  usually  be  overcome. 
The  child  i«  placed  un  the  left  side  in  l)ed,  or  on  the  nurse's  knee,  the  but- 
loeks  can  be  loiisely  erivered  with  a  b!!inki*t  nr  shawl,  and  the  thennometer 
iBmred  to  project,  after  the  bulb,  projx'rly  oiled,  has  been  intro<luctd  into 
dm  bowel,  for  a  conple  of  inches:  tlie  ol)ser\'er  should  hold  die  thennometer 
•nd  place  the  liaud  on  tlie  pelvis,  to  guard  against  sudden  movements  dis- 
pWing  the  instruroent.    The  mercury  rises  rapidly,  and  when  stationary 
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for  one  minute,  in  this  situation^  we  know  llmt  the  maximum  bafl  bed 
reached;  tU'w  always  w^eurs  wltliin  throe  or  four  miuutes.^  Btit  few  falls 
cies  bcaet  tJiis  method,  tlie  inti-oductiun  of  tlie  bulb  witJitii  u  masa  of  ban 
fbccs  being  one  of  the  ehiof.  although  even  then  the  error  is  probablj 
trifiin};.  Of  txmrHe  if  the  bull)  were  very  large  a  cvrtain  time  would  lie  re 
quinxl  to  allow  the  bhxxl  to  warm  up  the  nmi\>u8  iiiembmtie  after  |ianii]| 
with  its  heat  to  the  mereun- ;  but  the  bulbs  of  elinieal  tJicrmometera  a9 
UKually  »*u  Hiiiall  an  U)  rwlmic  thiH  hxw  of  heat  to  iiisipnifuflrnf,  in  view  ol 
the  muwms  surfatM  beiug  riehly  8U]iplied  with  rapidly-i-in-ulatin^  bicxid. 

Another  sonree  of  serious  mistake,  in  couueclion  with  temperature 
oIwwrvaticHW,  arisew  from  jiKljjiiijj  aa  to  the  pyrexia  fnim  one  nbBrr\-atioa 
ami  particularly  iu  cunc-ludiu^  Uf>  to  iti*  nljdeutv  in  the  L-aac  from  isolatec 
records.  It  eonstantly  happens  that  a  child's  temperature  is  praetieall} 
normal  durinj;  the  «irly  jwirt  of  the  day,  although  by  night  it  may  be  highl) 
feverissh.  We  nnwt,  thercfure,  amsider  wliether  the  time  of  day  has  beei 
favorable  for  tsitehii)^  the  evideueu  of  pyrexia.  But  eveu  when  fever  ii 
pwwent  we  must  constantly  n'mend)cr  tliat  in  the  feverish  child,  to  a  mui^ 
more  marktnl  ext«mt  than  in  the  hr:iltliv,'  there  ip  a  fMi/y  curi^  of  irmjtnfit' 
tan;  aud  that,  to  be  even  roughly  !.-umptimble,  the  hours  of  observation 
from  day  to  day  must  be  approximately  similar.  In  serious  cases,  or  in 
oomiecfion  with  theniiwutir  nHawincs,  we  may  wish  to  know  how  far  lli« 
high  teni|K.'i:ature  is  continuous,  or  to  what  extent  remissious  ootur  from 
hour  to  hour.  The  only  way  to  secure  a  fair  idea  of  the  character  and 
severity  of  tlie  pyrexia  is  by  rciliicing  fret]uent  (Jwcrvations  (nay  every 
two  hom-s)  to  the  fonu  of  a  curve;  otherwise  we  are  constantly  liable  to  be 
niiiiled  by  liuving  our  observations  complicated  by  accidental  elevations  or 
deprcfwions  of  the  tomjM'rature,  which  may  really  be  pursuing  a  pratrtically. 
unaltt^red  courwc. 

It  is  amusing  io  ono  sense,  in  another  somewhat  painful,  to  hear  al 
tim&i  eert«un  pi*actitioners  sjieaking  4!nmplttnently  of  their  remedies — peri 
hapa  a  little  iligilulis  or  ac-uuitc,  or  a  grain  or  two  of  quinine — *'  bringing 
down  the  tcmperaturL"  to  the  extent  of  a  degree  Fahr.  or  perhaps  something 
less,  when  we  know  that  no  special  eare  has  l»een  taken  to  have  the  tempera- 
ture ac^niralely  taken  at  either  olKH-rvation,  and  that  tlieditl'cretiee  they  pride 
tlienujelves  on  is  probablv  the  balance  of  errors, — that  even  if  the  obeer- 

4 

'  Thii  mrlhoil  wiw  iwlvociUPil  atnHijjW  l"}"  ZieiiiMon  ;  9<m  hb  "  PleuritU  urid  PiK-tinionis 
Im  KimltwilU'r,"  Bi-rliii,  I8fi2,  It  is  rpfom'd  Ui  hy  the  writer  in  hw  papur  on  Kiinunl  Ttnu- 
{wratuni  in  ChiMn^it,  n&v^ire  Mfiiienl  Jourrutt,  foliniary,  1669,  ftod  more  ii[Mfctully  in  hb 
inpar  on  Utv  Teinpemlure  i>f  Children  in  Pbthiai«,  Ola^ow  Mediail  Journal,  Novmubfir,. 

\m»  1 

■  Ttict  vrritnr'a  opinion  U  th&t  the  temperature  in  heklllij-  children  cannot  be  comcUy^ 
k^wkwu  v>f  w  iiilhcT  higbfiT  or  li>wer  than  in  miialln ;  it  i^  in  u  kubc  both  ;  the  duily  range  ii 
(KMlor,  «mciiiittiii^  to  Hbout  '2°  F.  or«ven  3"  F.  Tbe  minimum  in  hculth  u  atLaincd  shortly 
*lkot  midtil|*ht,  ftn<)  tho  maximum  in  the  afWni'Joii ;  the  ti'mpemtun-  I'ulN  mpidly  in  tbo 
w^uog,  itlkmt  Itiii  time  tbo  child  goes  to  tlcop.  It  inay  range  trvtn  97°  F.  to  100*  F.  in  Um 
IwiUM  la  boftlUtj  children. 
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accurate, 

remedies  are  ofton  given  at  uighl.  wlien  the  fever 
b  bi^,  and  the  improvement  is  found  in  the  morning,  wlieii  tlio  pyrexia 
MinnlW  falls. — ainl  lliat,  uvcii  If  an  atteuipt  had  beeu  nuult;  tu  Limi\iani 
imihr  periods  of  the  day,  these  iitulaktl  ulK^^natioa-^  nuiy  give  a  mibleadiug 
noDeptJon  of  the  coun^o  of  the  pyrexia  in  the  lnt<>rvals.  Even  more  estraor- 
ttiavy  k  it  to  aoi  tho  iutliicntv  of  iced  appllcatioua  to  the  haiv  chest  and 
iM*^?^.  in  reducing  t}ie  internal  teui|*erature  in  fever  during  ihoir  use, 
gmrdly  proved  hy  ntulin^^  a  tliermometer  put  int-n  tlic  axilla,  uniler  bui;1i 
lets,  five  minut(«  aUcr  it^  intruduc-tion  !  Tlie  wnter  had  tiiis  in- 
IfMScedemunstmlcd  tu  hiiu  at  a  wcU-knowu  hospital,  where  thode  in  ehai^c 
MiO  highly  plnasci]  with  their  scientific  meiliod^  ! 

Of  counit^-  the  physician  nnmt  judge  which  ea^es  arc  those  calling  for 
rjmjnent  and  .senipuhiusly  ncciirat4^>  observatiuui;  on  the  tem|H;ralun;,  and  he 
jutlgv  how  lar  children  should  be  disturbc<I  in  this  way.  The  prao- 
if  ronlicint!  'm  an  art,  not  a  WMent^,  and  we  must  oOeu  he  tvmt«nt  with 
a|i|irDxinLiU'  and  niughly  atxnirate  metht>dfl ;  hut  let  us  underetaud  dearly 
vbn  wc  are  scientifically  noeumte  and  when  roughly  proctictil :  we  arc 
h— lid  to  \»  more  rigiilly  exat:t  in  our  pnx>frt  when  we  are  vaunting  the  auo- 
OEB  of  Mtfue  truublusome,  disagreeable,  ur  daugerouB  mctliixl  of  treatment. 
The  voriuuR  (legrecc  of  temperature  may  be  regartled,  so  far,  as  having 
ttme  signififunce  iL«i  in  adnltrt ;  hut  in  the  child  the  ternporatnre  irf  more 
Bobilc.  and  trivial  disturlMinces  of  the  digestive  Av^eni  may  make  the  ther- 
mmuvler  nin  up  very  quickly  to  a  great  height,  [n  tlie  iuterpretatiun  of 
the  rrronl?  we  retpiire  to  l>e  piided  by  the  rcMulta  of  actual  experience  in 
tiinitml  thermometiy,  and  we  muHt  not  cMurlude  as  to  their  HigniHtiannt  from 
l«  priori  nauoning.  The  following  table,  given  by  the  writer  iu  his  "Clinical 
Mamml,"  may  Iw  found  naefid  as  a  guide : 


About       m^' 
Alnat    its' 

Abo..t   C^ 


AlMHt 

AkwTft 


Conu 
(Vol 
CcDt. 
Cut. 
CenU 
Cent. 
CcuL 
Ont. 
Cvai. 
CVnt. 
Ct-nl. 


:   96.8« 
07.7* 

:  99.5° 

:  100.4* 

lOl.JI*' 
102.2" 
103.1° 
1040 
IW.S" 
>I0&.8» 


Vahr. 
Fahr. 
Ftthr. 
F»hr. 
Fulir. 
Ffthr- 
Fnhr, 
Fahr. 
Fohr. 
FiJir. 
Fuhr. 
Fiilir. 


\  Very  tuw  or  ooUapse  tempcntunM. 

SubDormal  teniperfttUTM. 
Xiinnol  tempemtura. 

)SU|rht]y  aboTO  normal,  or  iub-febrilo 
ternperaturea. 

>  Mudenlely  febrile  temperalurei. 

\  Highly  Culirilc  tcmpt-mttire*. 
HyperjiynHic  Iviuponitares. 


V«y  high  lmiiK*rariirc«  (10G°  F.  or  more)  and  very  low  tcniperntuiTs 
V  F.)  arc  nere*warily  fraught  with  danger ;  l)ut  a  mtfffJi'n  rise  of 
Ifv  (to  lOl**  or  10o°  F.)  nmy  Sitmetinie:*  give  gnjund  for  hoping 
lUl  ire  arc  dealing  with  a  triHing  febricula ;  ou  the  other  Imnd,  a  moderate 
kvpaabarp  ("102^*  to  10.1**  F.)  with  eerehra!  symptoms  may,  just  lieraiMe 
•f  ibi  moderation^  give  rise  to  the  most  grave  apprehensions  of  a  deadly 
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mcuiiigitis,  wbcrcas  with  a  higher  temperature  (say  105°  or  lOSJ**  F,)i 
mipht  hope  that  the  oerobral  symptunis  were  deiH-mh'nt  on  aii  incipie 
pueumouia  or  noiiie  le^  iiital  dit^nUir.  The  figures  niu.sl  he  inteifii-eted  u 
only  in  view  of  the  other  symptoms,  but  also  in  view  of  the  knowu  facts  t 
medieal  thermometry. 

PULSE.  I 

Tlip  piilw  in  chiUlhond  has  cefUKxl  to  be  rc^anhtl  as  any  great  eriterii 
of  the  dt^ree  of  fever,  having  lieen  sujierseded  to  a  great  exlejil  by  the  u 
of  the  thermometer;  but  its  value  in  many  uther  ways  is  still  very  gra 
The  strength  of  the  pnW  in  childhood  aHnrd^,  rs  in  the  udiilt,  one  of  on 
l)cst  i^^iidea  in  estimatlui;  the  general  strengtii  of  the  jiaticnt,  ahhough 
botli  ajfes  we  arc  liable  to  many  mistakes  and  surprises  in  nlying  uudii 
on  this  sign.  The  correlation  of  the  pnlw;  and  temiM>raturc  is  often  va 
Bt^geetive,  At  the  banning  of  ent«rie  fever  we  may  have  a  pretty  hi| 
d^jreeof  pyrt^tia  (say  102"  or  10.1"  F.)  with  almost  no  eUvatitm  of  tl 
pulae-ratc,  a  combination  always  snggcstive,  when  asecrtained  ;  verj'  oftc 
however,  tlie  low  pulse  and  the  apjiarently  «»!  slate  of  the  skin  may  lei 
the  physician  (u  omit  taking  the  temj>tTature  at  all.  Towards  the  end  c 
8ueh  a  fever  the  pulse  may  be  higher  in  pnijx>rtinu  than  the  teniperatur 
and  it  may  nmtinne,  probably  tlm^righ  weakneefl,  to  be  very  high  even  afti 
the  defervescence  is  complete. 

A  slowness  in  the  pulse  has  often  great  signiftcance  in  the  diagnosis  q 
wrebral  affections,  and  e8|»ecially  of  meningitla.  At  the  Ij^nning  of  ti 
illucKS,  with  distinct  elevation  of  the  trmjM'ratnn!,  wc  may  tind  the  puli 
rapid,  but  with  tlic  advance  of  the  diseaso  the  tompemture  may  fall  to  son 
extent,  and  with  more  or  less  drowsiness  the  pulse  usually  falls,  and  ma 
even  bw-ome  extremely  slow  (say  alnnit  sixty  bc^ts  jht  minute) :  this  i 
always  of  evil  tmien  and  aids  the  diagnosis  of  this,  disa-rtn^^ius  disease.  AVit 
tlic  advance  of  the  <lt8ea'«;,  after  the  tempemtun'  hai^  Int'ome  almot^t  nonna 
we  may  find  the  pulse  running  up  to  au  almost  uncountable  heiglil  a  d(^ 
or  two  U'foro  death. 

Closely  allidl  to  8lo%me88  is  irregularity  and  intermission  in  the  puis 
Tliis  also,  oeeurriiig  with  headache,  sickness,  moderate  fever,  or  other  sign 
of  meningitis,  is  always  of  grave  import.  The  irregularity  is  of  two  kind: 
and  both  are  found  in  meningitis.  We  may  have  tin;  pulse  pretty  rc^da 
as  to  rate,  but  with  a  sucetssion  of  a  few  beats  now  and  then  Iiaving  dig 
tiuctly  \ess  strength ;  or  we  may  have  tlie  Irregularity  in  the  rate  of  a  fe> 
beats,  quite  irrespective  of  any  inlluenee  of  the  rcspiration-raovemcnt,- 
whicli  we  must  remember  have  some  effect  on  the  puLse-rate  even  in  healtli 
Or  again,  with  or  perhaps  without  much  irregularity,  we  may  have  inte* 
mission  in  the  pulse,  a  lieat  Iniing  lost  every  five  or  tcji  or  twenty  beats 
This  alst»  wxrurs  in  bniin-disease  of  various  kinds. 

Irregularity  and  intermission  of  the  pulse  ocenr  in  other  than  brain-dii 
unlers,  notably  in  rases  of  periiairditis  in  its  early  stage,  and  also  in  aeufc 
endocardiiia :  probably  on  this  account  we  have  irregularity  iu  the  pulse 
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not  UTKommonly,  in  chorea.  Of  course  it  is  often  present,  as  In  the  adult, 
io  valvular  disease  of  ihe  heart.  Jn  the  extiviue  tita^'  iif  feverisli  illness, 
ikkenn^  or  irregulur  or  iutemiitteut  pul^t'  iudii-utes  the  grave  oindition  of 
dw  patient,  Imt  in  such  caw«  the  diiignmis  is  alreadv  made,  as  a  nile. 

Mut4i  unuereiiHarv  alumi  has  tKinietinieti  \ieeti  eautie*)  bv  detei4in^  an 
iDtenuiittiion  in  tlie  pnlse-lx-ula  in  the  ease  of  cliildrcn  uol  obviously  ill,  to 
Hy  serious  extent  at  lea^t,  pnrticiiliirly  during  sleep,  or  it  may  be  in  the 
rvmin^  liefore  |^in^  to  Ixxl.  With  medical  parent:!  ihiH  diHx>vcr}'  is  apt  to 
excite  alaruiing  ideas  of  incipient  meningitis ;  but  it  is  to  be  a>nstruod  only 
m  an  indication  of  a  certain  amount  of  weakness,  iierhaps  of  a  merely 
lanporar\'  eharactcr.  It  is  niinilar  In  kind  to  the  intcnuisHton  in  tlic  pultic 
oA«n  found  in  children  after  their  recovery  from  enteric  fever,  during  (heir 
decfv  at  nights :  if  the  general  indications  are  favorable,  no  stress  t^bould  be 
placed  on  these  intormiijsions. 

The  "  pulsuj*  higeminus,"  the  "pulse  of  hiph  tension"  in  renal  disease, 
the  *'»urtie  rt^ui^itant  pulse,"  the  "dicrutic  pulw?,''  and  other  peeultaritica 
best  brought  out  by  the  sphygniogrnph,  all  occur  in  childhcKxl ;  but  their 
i^nificaace  is  similar  to  that  in  tlie  adult,  and  need  not  detain  us  he-re. 

The  iilca  of  defining  g[>wial  tenijK-rameuU  aud  diatheses  from  the 
ft9I>ect  of  the  patient  is  now  aljandoncfl  by  most:  at  present  it  is 
iUt  tluit  the  ncccftsary  prtvi«loii  is  unattainable  for  any  useful  classification 
of  tempcranicnti*.'  Aud  yet,  every  one  of  experienre  can  recognize  ceitain 
peoilianlies  at  a  glance,  bearing  vitally  on  the  diagnosis ;  nut  always  so 
mach  of  a  innld  an<I  eomplexion  indiV-ative  in  themselves  of  dan<c;cr,  as 
uf  e^nilenees  of  [Bk^  or  present  disordcre  wliieh  from  their  constitutional 
dmtmdcT  may  tbrrjw  lipht  on  tlie  future.  Such  arc  the  evidences  of  jjlau- 
Msr  enlurgemcntrt  in  the  n«'k  or  ol<l  stars  there  or  elsewhere  frt>m  scrofii- 
Icms  diM^isp ;  the  evidence?  uf  old  ulcerations  of  the  comcn  ;  the  sunken  nose 
nMcIu-*!  tcotli  of  sj'philis  or  the  mucous  patches  or  eniptions  at  the 
4uMV  lip*  or  anus  dependent  on  liic  same  disease.  At  times,  also,  the 
ptndiar  cnniplexii>n,  witli  raucJi  niddy  Cf>lor,  mny  suggest  the  inheritanoe 
of  a  Bcrufulous  icndeiiM-,  allhniij^h  this  mny  ap|>car,  al  the  time  of  the 
uhKrvBtion.  in  any  overt  manner  at  least,  only  in  other  members  of  the 
&niily.  Tlic  drlitate  build,  with  fine  eager  features  and  lcH>k  of  premature 
brauiy,  nmy  siippt'st  fears  of  tulK?n-ular  tendencies  in  one;  while  coarse 
IfBtnnis  with  Ibtek  Ii(i«  and  reddish  hair  may  give  rise  to  forebodings  of  a 
ttmilar  kind  in  anirtlier.  These  ven-  diilVrent  tyiK-s  of  two  dasics  fre- 
^uetilty  aflirlcd  with  pulmonar)*  consumption  have  been  made  the  subjoct 
•f  Mpfriniiiilnl  resenrches  by  means  of  composite  photogmphy  ;*  and  it  is 
possible  that  the  growing  application  tif  phot<^i-apiiy   in  the  study  of 

'  .l-'iukltwn  FliiU-liiriM'n.  Th^  Pfdijrivo  of  BWafiO,  London,  IBM. 
'  Muh'innl  and  Oalu>n,  Gtij-'o  llncpiUiI  Reports  for  1881. 
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cliildrfii's  diseases  niay  It-ad  In  tlie  Ciiluit'  to  some  inopp  dear  apprdienBion 
of  the  rather  indoftiiablc,  but  ^till  vi'r\'  important,  uupix'^ioos  gathered 
fforn  tlie  aspetrt  iif  a  child  hy  one  of  cxpcricnw.  || 

Comiug  to  (nJlor  of  the  complexion,  wc  are  in  presence  of  somi^iin^ 
more  definite.  Its  significnucc  as  a  sij;u  of  anaemia  is  rccr^nized,  as  in  the 
adult,  bv  a  (sunparitiou  (if  the  cohir  of  the  niiicoutf  men i brunts,  or,  if  nwd 
be,  by  aetual  testing  of  the  bIwxl-<'olor,  and  by  asetrtainJng  if  the  general 
symptoms  of  ana?mia,  surii  a«  breath lessness,  gidiliness,  ot^,,  are  prosent,  or 
by  a  physiui)  e.xamiuutiou  of  the  veiim  aud  ht-url  for  uuu.Miiie  ntuniiur!-.        i 

Occasionally,  although  very  rarely  lu  ehildhoud,  we  Imve  the  combinOFi^ 
tioii  iif  amrniia  with  the  bninzing  of  Addison'f  disease.  Tlie  presenee  of; 
freekk^  in  abundanee  un  the  fa<v,  aiitl  of  ]>igmontutiun  about  llie  ehec-k-; 
bones  and  brow,  'm  sometimes,  appaix-ntly,  eonnccted  with  the  existence  of| 
pulmonary'  consumption.' 

The  presence  of  jaundiL<e  in  eliihliTU  is  recognized  as  in  tlie  :ulult,  and 
BI>mal  HX-tions  of  this  work  dual  witJi  several  peculiar  forms  found  in  earlyi 
life  and  with  the  spurious  jaundice  of  new-born  diildren. 

But^  a]iart  imm  obvious  jaundice,  we  sometimes  see  a  <lark  complexion, 
somewhat  allied  to  it,  hauling  one  to  feel  that  thost?  with  this  "  bilious 
temperament,"  as  it  is  often  called,  are  specially  linl)lc  to  digestive  dift- 
onlcrs,  with  a  teiKlencv  to  great  feverishncss  and  hcatliiche  in  such  attacks^ 
while  with  a  Uomi  or  florid  eomplexiou  we  often  see  that  children  am 
specially  liable  to  great  cerebral  excitement  and  delirium  from  veiy  trivial 
ailments. 

The  appearance  of  flushing  In  feverish  illiir.sscs  of  all  kinds  ;  the  flushc4i 
cheek  or  cliecks  in  the  early  stages  of  cerebral  infianimations ;  the  combn 
nation  of  flusln'ng  and  duskiness  In  many  pnhuoiiniy  inflammations;  the 
more  puir  duskimsw  of  siiS'ocativc  bn^udiitis,  advancing  throngli  various 
degi*eo8  to  alarming  lividity;  the  combination  of  duskiness  and  pallor  ioj 
the  face  witli  coldness  of  tlie  sni-fiute ;  the  successive  redness,  hlueness,  and 
blackness  j«;r(V])tiblle  in  Iwd  paroxysms  of  n'lnKjpiug-cough  ;  the  cxtraordi- 
uar}-  blucncas,  aggravated  by  crjing,  scon  in  tlic  "  morbus  cajruleus"  of  chil- 
dren affected  with  congenital  malformations  of  the  heart,— all  these  artf 
pliy»ioguomic  fcatun-s  of  the  titniost  value.  | 

Sweating  ic^  a  nimmun  feature  in  certain  stages  of  febrile  diseases,} 
whether  in  children  or  adults,  and  the  cold  8weat*(  of  exhaustion  also  006111) 
in  childlnK>d.  Hut  in  rickety  t-liildreu  ven,'  profui*  sweating  of  the  head. 
and  nwk,  espci-ially  when  the  child  goes  to  sleep,  may  occur  iii  the  moatj 
exti'eme  form  without  any  fever  whatever. 

Distention  of  tlie  vciii^  of  the  faw  and  nivk  may  occur  to  a  notahl 
extent  in  all  forms  of  dyspua?a,  and  in  coses  of  croup  the  outstanding  veina^ 
in  tiie  neck  often  fonn  s(!riou»  im|>edimcnts  in  tlic  performance  of  ti-aclie*' 
otomy.     In  some  clironic  allections,  and  iu  weakly  children,  the  veins  arffj 


'  Jeauiu,  Dcs  PigmuotaUoiu  cuuo^et  dniu  lu  rbtbiuio  pukoonaire,  Vaxu,  186G 
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ily  virtihlo,  and  the  t>liicn<«s  of  pmmincnt  nasal  veJiis,  and  of 
promiaent  jiijj;ulars,  i**  niU-ii  very  uotkvmblL-  in  rlckfty  chiWri'^n. 

Tlie  ttj>|Kiimnw'  of  the  cliild  lying  asleep  with  eves  half  oi«^ii  has  tiinoe 
dK  time  of  HippocratcA  been  ivgnnlod  as  of  bad  omen  and  indicative  of 
|CCi\-p  liRtin-iliHaiM!.  Taken  rr»ut:liK,  there  is  of  i-ourse  niueh  Initli  in  tltiH 
wiiUy  (Mirreiit  idea;  bnt  it  is  a  mistake  to  attuc-h  grt^t  weight  to  this  Htate 
•f  the  e\'cs,  eapooially  if  only  an  occatiional  (vindition,  as  it  undoubtedly 
ntiC  infr)<i|ut>iitly  ajKirl  fnttu  nan'oti<'»,  without  any  Iniplicatiou  of 

luuiii,  and  iiidtt-d  without  any  ^rcat  danger  uf  any  kind. 

As  lo  9)woial  appearancTR  of  the  face  ludit-atiug  suffering  from  dlfteasc  in 

bald,  or  in  tlie  alidftmi-n  or  the  chest,  the  writer  eainiot  ^ivc  diixx-tions; 
ir  {lertioiudly  lie  ha"^  liiilul  to  rocc^iizc  any  really  distiuetive  appearances. 
^*u  dmibt  knitting  of  the  eyebrowB  in  cnnimmi  in  iHtadachcH,  atid  h>  in  Llie 
painful  paroxysms  of  brain-afl'eetioiw ;  and  a  wrtain  pineJied  aj*p«^rt  of  Uie 
6hiv  iMfrdf'Hne  on  or  pa^wing  into  a  (ttlhijiseil  ap[H-urance,  is  common  in  bud 
aUliimiual  au^i^ ;  but  distiiK-tive  feattiiTS  are  ollen  absent.' 

The  diaractoristic  ap|>earaneet^  of  the  variou«  febrile  nushes  and  emptiong 
nd  (^  the  nuineroim  <iitniie(Mii*  aH'-HioiiA  of  ehitdhood  demand  such  i-areful 
«od  detailed  study  that  it  is  better  to  leave  tiiem  lo  be  dealt  witli  iu  liicir 
ipdal  n-etioiia. 

THE  CBY. 
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p  rry  of  the  cJiihl  ha.^  Ikvm  reganlL-d  as  (Ufmble  itf  uffunliiig,  along 
vilh  tlie  exprcsftiuu  uf  the  fmxv  didtiuetive  indications  of  the  site  ui'  the 
(UwMCv  whether  in  heud,  chest,  or  abdomen.  No  dotibt,  Iiowever,  this  has 
lam  aofgi^entvd. 

It  has  been  pointed  out  by  certain  writers  that  the  cry  eouBists  of  two 
ions,  tiie  expirntorj-  and  the  inrtpiratory,  and  that  under  certain  con- 
T  one  or  the  <>tiiiT  (if  th<'se  |H>rtionH  may  Ik*  nunlifif*!.  When 
,  roordy  an  cxpimton-  ery  or  moaii,  but  a  loud  «n-  inspiratory 
("  reprvK')  a&  well,  we  may  regard  the  presenec  of  pulmonary  mis- 
thief  aa  unlikely ;  but  the  writer  has  wen  a  child  <rn'ing  so  vigorously  a^  to 
fttUte  it  apfienr  almost  nuneecssary  tu  stri[)  the  elnthes  off  for  an  exainina- 
of  the  chest,  aud  yet  on  doing  so,  after  mueli  hesitation,  pulmonary 
moNilidation  ha.-*  been  fouml.     The  cry  must,  therefore,  be  interpreted  with 


*  •*  JadalM'ff  linM"  an  thiu  givea  It;  Dr.  Eiuuusa  SrniUi  In  bis  '*  Fmclical  TroMJss  on 
In  ChlUtwi."  UitKlon,  IBM,  p.  7: 
'T)h  oeiA-^^jfomatic  Um  be^ns  nt  th»  inner  ainthiu  of  the  eye,  {uuaM  thence  down- 
fend  fiutwitnls  iM'iieiith  tlie  l'iw<«r  Ii<],  and  b  Uwt  on  the  cheek  a  litlie  below  lb»  pro- 
W^  "f  the  miUr  t>unv.  This  linu  points  to  diwasc  or  dvnin^cmcnt  of  the  brain  and 
■■»Minjrrt«n. 

"Ttrt  mtmU  linr  Hmm  nt  tht-  n|ip«T  part  of  lltu  aU  uf  the  nuna  und  p»m>l-4  downwiinl', 
i**^  runul  Uiti  mnirr  of  lhf  iiiniilh.  Thi*  linn  i»  n  cutnutiinl  fi-utun-  i>r  ulid<>iiiiiinl  iiiu- 
^■''■tid  II  um-T  nliM-iil  in  i.-wi-*  "(  ^nntrikinliaitiilHl  dcrnii^ciiir'rit. 

"^  M-iti  Wat-  ln-sint  nl  the  Mni:l<i  of  Ui)>  mouth  and  nmn  outwards,  to  \ie  Inst  in  tbfl 
'  ttvt-     Tliii  iA  ni>in!  >hfiilow  than  the  preceding.    It  laa  fairly  tnutworlhy 
111  \if  lungi  and  nir-pUMagea." 
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caution.  Crying  only,  nr  cJiiefly,  ininiwliatrly  after  conglnng  suggest 
idffl  of  |>ain  being  sot  up  ihercbv,  as  in  pniMnuonia,  iilcuris'v,  iiini  some 
of  lironcJiitU.  A  nionning  cry  is,  oi'  e«jnif*,  a  cloarer  indicatiuu  uf  loq 
siifTcring  or  general  distitiw  than  the  lusty  en-  of  mere  irritability,  sleqdl 
ness,  or  bad  tciuper.  Ciyiiig  with  wriggling  movcnifnts  of  ilu?  jh-IvIs  ad 
If^  has  Invn  rcgiu'dcd  as  a  sign  of  colicky  or  inti:>i<tinal  pain.  Loud  m-iiij 
with  soiuewlmt  similar  movements  of  the  1^,  stxma  at  tiroes  to  Iw  dne  i 
pain  in  the  kidneys  or  bladder  from  grave!.  The  luud  [liercing  shriek,  i 
if  fmm  wirae  sudden  diirt  of  |>ain,  has  be^n  so  frequently  noticed  in  cases  o 
cerebral  diaca*.?  as  to  have  receivi-d  the  name  of  the  "  hydrcmvpiialii'  en* : 
its  absence  conms  for  nothing,  and  its  presence  iii  actual  cases  of  this  discof 
is  not  always  bo  typical  as  to  connt  for  mnch. 

CoDtinuous  crying  or  sc^reanitng  is  so  oiU?n  found,  by  the  sa|iiej,  to  I 
due  to  earache,  that  tliis  should  always  be  thought  of  in  obscure  aises ;  aq| 
the  result  of  an  examination  of  the  ears,  or  decided  relief  fi^om  the  use  d 
liol  nr  luircotic  appliii-ations,  may  clear  up  the  dfagnosif*;  or  jicrhnps  tli 
alanning  symptoms  simulating  meningitis  may  disapjK-ar  after  the  ditK'liai^ 
of  matter  t'roni  the  cars.  ' 

In  croiipy  affections  the  cr}-  may  be  hoarse. 

Mothers  and  nurses  from  tlieir  exi>erience  of  healthy  Infants  natural! 
think  of  cr^'ing  as  a  sign  of  hunger ;  but  in  the  i%ri-sencie  of  serious  illncj 
hunger  is  less  likely  to  ^-anse  rrving  than  thirst,  esjHH'iiilly  in  feverlsli  ease! 
or  where  c-opious  discharges  from  the  ImjwcI  Jmve  dmiuetl  away  much  iluii 
from  the  system. 

Ttie  absence  of  crj'ing  is  often  of  graver  im]»ort  than  its  presence.  Th 
Bick  eJiild,  ill  and  exhanstetl  In-yond  indurautv,  may  only  wrinUle  up  tli 
lips,  as  if  to  cr\',  without  any  sotmd  ;  or  in  bad  ]iiilmonun,*  cases,  or  wen  i: 
ric^kets,  the  child  may  not  lie  able  to  span*  the  hrcnth  n-tpiinti  for  tlic  cry 
or  in  tlic  sop(hr  and  4*oma  lA'  bmiu-disca«^  Uie  child  is  only  too  quiet. 

The  aljscnce  of  tears,  after  (he  age  of  three  or  four  monlhs,  during  ih 
crying  of  the  I'fiild.  is  cniistrueil  lu*  a  Iwid  sign.  Siimctlung  of  the  same  kli» 
is  often  seeu  in  adults  :  **  the  dying  weep  not." 
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DROPSY. 

Dri)jwical  swellings  arc  ni>t  ver}-  ditfcrent  in  children  from  -what  thei 
are  in  adults.  General  ana.'yn'ca  of  n'nnl  origin  is  relatively  common  at  thii 
age,  partly  un  awouiit  of  the  fretpicncy  of  scarlatina!  dnipsy,  and  jmrlly  Ite- 
cause  parenchymatous  nephritis  sjM^-tally  affects  young  subjects.  M'hencvci 
a  child  appeal's  with  sudden !y-ih'vph)}>ed  ana-sarea  we  arc  Umnd  to  tliink  ot 
scarlet  fever;  we  look  Ibr  signs  of  dcstpianrntimi  on  the  fingers  and  else- 
where, and  we  inquire  for  a  hi3tor\-  of  sore  thniat,  reil  rnsli,  etc.  Any 
mistake  in  ndsHing  the  diagnosis  vf  scarlet  fever  in  such  tusea  may  he  dis- 
astrous as  regards  otiier  childivn.  Once  in  a  while  there  is  a  case  of  genuint 
renal  or  scarlatinal  dropsy  without  a  trace  of  albumen  in  the  urine. 

In  scarlatinal  drnp^y,  and  iudced  iu  other  turnis  of  acute  or  subami 
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.in  diildpcii,  even  it  may  Ijo  without  dropsy,  wc  must  always  be  on 
lp!*t  the  ftiiperveiition  <(t'  m-iitf  piniritit:  or  p^ric-aixlial  t-ITiwion,  or 
tht  ooctUTencc  of  unniiic  (tiiiviiUiuii^,  hIiouUI  come  on  under  ciriiimstunws 
whtth  mlffht  ujjjrruvatu  the  condition  or  give  riso  to  painful  n^flcH-tionrt  of 
tboBC  b(Mng  caui^cd  hy  imHsiTivtions. 

Tlir  dn>|My  of  limrtHJifW-iise  docs  nut  dilVcr  in  the  youujr,  in  any  notable 
OMlUKr,  fmm  what  we  sec  in  ailult^.  irr-|uitip  dn){Kiiy  atul  tubemilnr  jieri- 
tauitia  tux's  Iteen  alreaily  meutiouMl  as  giving  rise  tu  dropsies  limited  to  the 

iia  uf  the  feet  or  of  the  oyoltds  in  youn^  rhildnia  is  not  uucoramon 
\  n^ult  of  anuunia  wilii  ]HTha|>^  ft^ible  ('ircnlatiuu  but  witliout  ivnal  or 
ardtaL*  distusc :  it  may  occur  iu  oiSt-s  of  dian'hara  or  otiicr  ehronic  illiicsst'S, 
Wc  JVC  a  mure  peculiar  form  of  the  nune  thing  iu  a  Hwulteu  state  of  the 
aod  feet,  the  swellin;;  Ix'inj;  so  ten.-ie  as  ivit  to  pit  on  pi\¥i8nre.  A 
'MhieHhat  t^iniilar  <»iiditioii,  with  liardtu^sri  and  Hwetling  muiv  exteusivety 
diitribuUil,  has  Ihtu  described  in  newly-boni  or  very  young  children,  under 
VBrio4L!«  name*  ("induration  of  tlie  cellular  tissue,"  ■■' 8el6rfeme,"  "hide- 
hDwiKl")  ;  it  may  l)e  eoniplirati'd  by  a  low  tem|M'rature  and  by  grout  debility, 
tol  m  imltt'd  a  uio»t  dangerous  condition. 

A*  in  a<Iult«,  obstruction  to  the  eirtiilation  in  the  client  may  f^ive  rise 
i>f  (lie  iipixT  jwrt  of  tlie  body  and  arroi»:  iu  childnru  tumors  in 
Ikb^tinum,  tpviug  rise  tu  sueli  symptoms,  are  usually  of  glandular 
MAure. 

Stdinitiim-oiis  emphysema,  from  the  nipUirnof  air-vtwicles  in  whintpuig- 
cntigfa  or  other  disnawi*,  may  Bn:m  at  tliu  tirtit  glance  to  resemble  a<denia ; 
boCtWcni'klinK  sound  and  senaation  on  testing  tlie  parts  for  pitting,  and 
Uie  n»onant  pereussion,  prevent  mistakes. 

GKNEKAL  PAi:*3.    AND  PAINS  IN   THE    LIMBS. 

Pains  in  the  head,  back,  di^t,  or  aUlomen,  when  ttiev  ean  bn  loca1ize<I 
bj-  tho  Hiild's  language  or  signs,  serve,  of  eoiirse,  to  guide  our  examination. 
At  lipiefl  they  are  present  tliere,  hut  nndescribod,  and  tlie  only  indication  we 
pA  m  fr»m  the  ejcpreiKiou  of  |iain  in  the  faee,  or  from  the  cry,  and  from 
■cut  a'.:>ri"avatlun  on  moving  or  pressing  wrtain  jmrtin.  EI'«ewhere, 
rrying  hji>  aln-aily  Ixwn  siKiken  of  as  uOen  due  It)  caraclie. 

Somctiincs  Uie  diseunif4)rt,  an  in  adults,  is  too  general  to  l>e  defined, 
tlthinigh  extreme  enough.  In  rickety  eases  the  t<'nderness  is  in  tfie  bones 
umI  mowlffl  and  i?  devtlopefl  on  handling  thechild  or  disturbing  his  |K)ciLtion. 
lo  iTjri)nJ  meningitis,  and  more  i!s»[>«'ially  in  ren'hro-spinal  meningitis, 
ifl  great  general  hyperesthesia,  with  speeial  |Kiins  on  moving  the  neck 

Jimfaa;.  In  one  eaM?  the  writer  nia<1e  an  eiTane')ns  diagnosis  of  rhenma- 
liim  in  a  boy  with  im-ipiuut  cen'bral  meriitigitis,  U'ing  minled  by  the  {mius 
in  tiw  limUs  aud  also  uo  doubt  by  the  fact  tliat  this  child  liad  previously 
■Bend  Afun  rhenmatinm.  In  ecrcl>ro-fTpiual  meuingitii^  the  resemblnncv 
la  iWiimaliiiM  is  gix-aler,  aiHl  easei«  of  this  alarming  disease  ai'e  sometimes 
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put  (Idwri  as  rlipiimatic  ailmpnta  of  no  great  spverity,  owing  to  tf 
of  any  swcUiu;;;  ia  tlit*  joinlw. 

RheumaitRra  in  eJiilflhn^xl  is  at  times  rather  difficult  of  rett^nition,  i 
the  articular  uflection  is  only  sli^iht,  jind  perhapH  contemptuously  spoken  i 
as  "growini^r  jwius,"  althuu;;ii  such  trivial  attafk.s  are  oilt-n  asswiiited  w& 
emlocarditis  iKwIIng  tn  |>crm:ment  mischief  in  the  heart.  Al  times  the  paij 
arc  almost  limited  to  the  feet  or  heeld,  witli  aorae  gtlffneAi)  in  t}ir>  miiwl< 
In  other  c^a^cs,  of  eoiirse,  acute  articular  rhcumatiiim  may  l>e  i)l!iiii  eimiig, 
hut  iu  children  umler  Hix  or  »t?ven  yeiirr»  it  ts  not  oimnioti  to  have  il  in 
glaring  form.  As  in  adulti^,  |Hiins  more  or  Ick^  ilieitinrtly  rheimmtie.  mt 
ooneur  with  an  oniptiou  of  puqjuric  s|M>t8,  | 

Another  tliwaw  sometimes  ermneonsly  called  rheumatism  is  acute  pe^ 
osLitie,  or  "  necrosial  fever."  This  afiectiou  ia  orteu  thought  of,  in  tl 
parly  3ta{3;cs,  as  typhoid  fever,  when  the  pnini*  in  the  lituh  are  trifliiitr,  lu 
is  often  supposed  to  be  rheuiiuiti^m  when  they  are  mure  pnuiounctsl :  tl 
disease  frerpiently  advaii(_-es  to  suppuration  Ix-tbrc  it  is  rcoojrnizcd  as  pel 
ostitis  at  all.  The  tibia  i«  the  eommonest  lione  affeetwl,  but  others  are  all 
attacked. 

Over  the  tibia  the  red  spots  of  erTr-thoma  nodosnra  may  give  rise  to  miK 
jwin  with  ieveriHlinew* :  they  often  oecnr  in  rhenmatic  8uhje(rt.'«. 

The  (Kiiua  in  the  limbs  in  the  early  slajfc  t»f  infauttle  jKmilysis  often  let 
to  a  misconecption  of  the  nature  of  the  attack,  and  nt!ectlons  of  the  joini 
may  be  suspected,  and  espe(>ially  the  diiij^nosia  of  hi[)-joint  diaeaj^e  is  anim 
tiiupft  made,  with,  it  may  Ik;,  dl«L«tnms  retJiilt.-i  in  the  Hubsetjiient  treiitmen 
But  joiut-aWectious  also  oei-ur  only  too  fi-equcntly  in  children,  witii  pai 
and  ewelling ;  gerofulona  disease  in  particular  must  always  l:>e  borne  i 
mind.  AltJiou{;h  it  is  a  rare  affcetinn,  hiemophilia,  (ir  the  heinorrhagi 
diathcists,  frei|uuntly  gives  rise  to  juiiil-ati'ections  in  children,  with  uaiuft 
swellings,  due  prolmbly  to  ctfused  Mood. 

Glandular  swellings  are  also  sonnva  of  pain,  espeeially  in  the  groiu  ait 
in  the  neck ;  in  the  latter  aituntiou  the  pains  arising  from  them  may  simc 
late  rheumatic  afTrt-tions  of  the  muscles,  or  they  may  give  rise  to  distortion 
ppserabling  torticollis;  from  the  violent  shooting  pains,  gning  up  to  tli 
head,  gnive  (vrebral  mischief  mav  sometimes  Iw  appn-hernhxl.  TJie  glandula 
swellings  arc  not  always  pt^rli'<'tly  easily  felt,  but  when  enlaigcd  and  tcndc 
glands  are  detected  the  explanation  of  the  pains  and  feverislineas  may  lie  s 
once  obtainwl  in  otherwise  verj-  alarming-looking  conditions. 
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FAMILY   HISTORY— HEREDITY. 

The  family  historj*  is  of  oipital  importance  in  the  study  of  sick 
dren,  for  it  is  often  by  the  known  tendenries  to  disease  in  the  individua 
and  in  the  family  that  we  interjjrrt  the  meaning  of  existing  symptoms.       II 

The  best  way  is  to  ascertain  all  the  facts  known  to  our  informants  re 
gnrding  the  ngee  of  the  parents  and  of  the  hntthcrs  aitd  sisters,  if  they  an 
alive,  their  state  of  healtlij  and  their  liahility,  ],iast  or  pi'csent,  to  auy  ail 
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require  also  to  get  particulars  as  to  Ujc  Uurutiuii 
of  Uu!  tllocss  and  the  leading  aymptonw,  wt  a^  tct  compare  these  with  the 
MOW  usigned  to  the  dii<ease.  lu  cases  of  sii8|>eL-t«d  Hvphilia  we  itiiiy  have 
math  light  thrown  ou  the  nature  of  the  illm-ss  by  a  hi:$tory  of  ri'pcatcd 
tbostions  in  tlie  early  months  *)('  pn^nancy,  rhon  ot'  still-births  at  the  iuU 
tim^  aod  then  {an  the  inlf^miity  of  liii;  (lisui.>H;  tit^^-tmi  lo  lesiieu)  of  live  cliil- 
dim  bom  with  st^ns  of  (X)U}![Cuital  syphilis.  AAor  all  stieh  information  is 
€lftoii>cd,  we  have  often  to  make  incpiir)*  as  to  other  relatives,  particularly 
tbe  ^TancIparentA  and  the  uncles  and  aunia  on  both  sideti.  Whcu  we  have 
diAoite  auspiciuns  aa  to  the  nature  of  the  illness,  as  in  cases  of  tulKnt-ular 
disiue,  rheumatism,  cancer,  diabetc^  etc.,  we  inquire  specially  ns  to  these, 
givii^  a  \*ancty  of  namcA,  so  an  to  help  our  InionnantH,  and  asking  if  any 
mcfa  cases  ocrunrd  amun;;  the  relatives  named.  At  other  timi^  we  gain 
our  point  hcei  hy  asking  who  waii  the  ncaroA  relative  affected  with  ouisurap- 
tkm,  for  example :  if  none  are  alleged,  wc  then  say  that  most  people  have 
kad  flume  n-lativcrt  tlius  affei^ed,  as  OfMisins,  for  iiistaufx;;  and  if  any  stu-li 
are  admitted,  we  explore  the  histnrb'  of  the  n-lative-s  agiiin  on  the  side  under 
mptdoD,  and  after  any  discovery  wc  sliould  always  ask  if  there  were  any 
olbere  aflect«d,  before  abandoning  the  cpiest,  A  knowh^lge  of  human 
airfiira  leads  us  In  imjuirc  for  such  wc^k  {Kilnts  in  tlit;  mother's  tamily 
hittory,  queBtiuuing.  not  herself,  but  rather  tite  father  of  the  child,  or,  ]x:r- 
h^  better  still,  some  of  his  sisters,  and  we  prefer  to  do  so  out  of  the  hear- 
iag  of  the  niothtT  and  her  friends ;  nr,  equally,  we  inquire  of  the  maternal 
relatives  of  the  diild  for  weak  [xiiuts  in  the  father's  family  history :  Irnving 
put  a  due,  we  may  then,  if  neocssar)',  push  our  inquiries  among  the  rcla- 
tiTRi  cwncemeil,  always,  of  course,  trying  to  avoid  words,  such  as  <^ncer 
^'•crufula.  which  art'  likely  to  be  offensive,  but  9|K!akinf^  of  "deeliue  witli 
-nmplainle,"  "swellings  in  joints,"  "tumors,"  etc,  as  if  they  were  very 
(uumonplaee  ailmrnts.  In  this  way  we  can  oRen  gain  information  of 
OUkIi  value  for  a  due  estimate  of  the  case. 

Tubereular  tendencies  aix>  so  important  and  manifold  lu  the  diseases  of 
diildren  that  we  have  to  make  special  search  for  them,  including  all  sorts 
Rod  forms  wc  can  think  uf.  umler  various  popular  names.  The  inlUience 
of  a  motlicr's  phthisis  seems  more  poteut  than  a  father's  In  transmitting  sucli 
in  affection. 

In  tJic  caae  of  cancer,  with  which  proUibly  other  malignnnt  tumors 
dkooM  be  grouped  for  this  purpose,  we  must  remember  that,  although  affect- 
ing; at  tiinr^  even  ven*  young  childn-n,  ran<!cr  is  notably  a  <liscase  of 
■Ivancnl  life,  and  tliat  children  may  inherit  the  tendeiuT  from  [lureuts  in 
■bom,  or  in  wlntsc  brothers  uud  sisters,  it  may  not  yet  have  had  time  to 
Ipprar,  although  it  may  4I0  so  when  they  l)e<X)mp  older. 

The  remarkable  phenomenon  of  atavism  must  be  remembered  :  large 

aaanbefM  of  a  family  may  \io  swept  off  by  a  disease,  notably  by  tiil>ereular 

ahboDgb  no  caara  mav  have  occurred  in  the  jurents  or  iu  their 
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brothers  or  sisters ;  tlie  liislorj'  of  the  graa<li>orent9  and  of  gran 

aud  giuml-aunts  may  come  iu  t«  clear  up  the  myster)*.  J 

Allied  U)  atavism,  altliuugh  di^linct  fruiu  it,  is  the  peculiarity  found  vA 
tlie  traosraissioQ  of  hicmuphilia  (nr  the  hcreditan'  hcmorrliagic  diatlii'sie] 
by  tlie  mtrther  i«  hnr  c-iilldren,  althungh  not  only  she  but  all  the  fenudt 
mcnibci^  of  her  family  (»oa[M:  the  di.stase  iu  Llmir  uwu  persoan.  ThiK  diM^aat 
is  transmitted  always  iu  the  female  Hue,  but  uuly  to  male  desucudaut^ 
Pccniiiaritics  iif  tliin  kiud  in  the  phenomt^na  nf  lioredity  pi"obabIy  acieount 
fur  some  uf  tlic  aiiomaiit^  vt'  trau^iuissiuii  uf  utlier  diiiea.scts,  althuugli  tliey 
may  not  yet  have  bceu  worked  out  as  iu  the  case  of  lia^^muphilia,  which  'u 
a  favomble  dla-aiie  for  the  puqxwe,  inasmuch  as  it  is  al)soIutcly  rare  and 
yet  a  very  fitrikiug  alfcftiyii.  ' 

Iu  the  case  yf  the  so-called  hereditary  ataxia  (FricdrciiJi'a  dii$cflfie)  w* 
have  the  same  nervous  affection  occurring  in  various  members  of  a  family 
although  tiie  fact  oi^  actual  transmission  is  not  nmde  out.  It  is  very  doubt- 
ful, therefbrr,  if  the  wonl  *•  heiTditar\"  shoulil  l>e  um.<d,  although  iu  view 
of  the  facts  known  as  to  luemnphilia  we  can  uuderstaud  that  a  di^^asu  ma\ 
occur  iti  a  tiimily  notwithstanding  that  it  is  necessarily  absent  both  in  th* 
|iareuts  uud  In  the  graii<i[miTnt>*. 

The  combiiialiou  of  the  couslitutions  of  the  two  parents  may  dctcrmim 
peculiarities  unknown  to  either  of  them.  The  injurious  influence  of  eon- 
StOguineuus  marriages  may  also  Ix?  explainetl  in  some  hucIi  way,  the  in- 
fiueucca  for  evil  in  a  family  being  intensitied,  iiu^ti-ad  of  diluted,  b)'  th^ 
marriages  of  near  kin.  Further,  when  both  pnrents,  although  of  diflereni 
families,  are  (vnsumjrtive  or  rtieumatic  or  neurotic,  tlie  danger  of  traus- 
misaiQU  in  no  <lout>t  mucli  greater,  if  for  no  other  reasou  than  that  there  if 
thus  a  double  ehanec  of  transmission,  or  a  double  portion  of  the  same 
inheritance. 

In  ricketfl  the  difeaac  lias  oDen  the  appcnnince  of  heredity,  from  several 
children  being  atlwtcd  iu  the  same  family,  and  it  is  notable  that  the  later 
children  in  certain  thmilles  seem  especiiilly  pmne  to  tills  affection.  The 
explanation  is  prolmbly  not  to  1m'  si>ughl  in  hei-edity,  exwpt  in  so  far  as  tlie 
mother  of  a  large  family  iu  |KM)r  cireumstanees  is  liable  to  have  had  her 
health  run  down  by  work,  auxioty,  aud  child-bearing ;  but  the  chlldn'n  in 
wich  a  family  are  of  course  all  apt  to  Ix?  ex{>os(>d  to  similar  utdieullliy  snr- 
roundiugs,  aud  with  Ujc  increase  in  tlieir  number  the  mother  Is  less  likely 
to  be  able  to  take  them  out  iu  the  open  air  or  to  attend  to  them  in  the  spcciul 
manner  in  which  she  could  wheu  there  were  only  one  or  two  altogether  Iu 
the  fiimily. 

Pseudo-hypertrophic  muscular  paralysis  is  notably  n  family  diseafte; 
alllumgh  not  tracieable  in  the  |MiiTntri  of  the  affecttxl  childrt^n,  it  may  siiow 
itself,  at  times,  in  (he  uncles  as  well  as  in  tlie  brothers  of  the  patients.  i 

The  tendency  to  transmission  of  a  disease  to  cJiihlren  lH)rn  after  the 
parents  have  hail  the  affectiim  thenisi'lves  seems  to  be  more  potent  than  iu 
cases  where  the  cJiildrcn  were  bora  before  the  parents  were  so  affected.     Iu 
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Jie  (liw^se  tlmt  such  can  \n'.  tran«rnitt«i  :  all  (Ik;  farliiT 
cUldirn  arc  quite  uuaflectfxl.  We  can  even  nnderstanii  tliat  iu  the  case  of 
a  iDiithrr  artiially  affected  with  advanced  ooiisuinptioii  during  her  prpgnanry 
ichild  tiiereal^er  Imrii  'ia  more  likely  to  Im?  aH'ected  than  lbos4>  who  were 
before  the  mother's  hralth  hatl  hmken  down.  But,  althongh  it  is 
art  «o  intf^lli^ible,  it  would  sof>m  to  be  made  out  that  in  the  ca.se  of  gout, 
of  rbntmsttsni,  and  prubably  some  other  afleetions,  the  pafents,  altJioiigli 
(•pfthlr  (»f  tran)«mittinj;  th(«*c'  diseasr:^  t«  their  offspring  Iwfiire  thi*y  have 
had  nvtvt  maniff^stations  of  them  in  their  o>vii  {KT^^ns,  are  more  likely  to 
teutMuit  these  diseases,  or  to  transmit  them  in  greater  intensity,  to  those 
bom  nftiT  they  tbomaelveB  had  been  aflf'<'t«I. 

Tnia.-<tnission  of  tlisease  or  diseased  tcndeueios  under  different  ft^rms 
b  t  sabjert  of  gmot  imjH)i-tani!e,  but  as  yet  not  fully  worked  out.  We 
an  caaily  uudcrstand  that  such  disten-se-nmnifestattonH  as  hip-joint  disease, 
nbefrlr  in  the  bruin,  and  tabes  mesenterit'a  may  all  Ih»  nthH-cd  t^>  one  com- 
mon inheritanoe,  and  that  tliesc  occurring  in  the  brothei-s  or  sisters  of  a 
fUdcat.  or  in  his  uncles  or  aunts,  may  throw  lijrht  nn  cases  of  mischief  in 
the  pleura,  pericardium,  or  Inn^,  or  on  many  other  tul)ert'ular  or  seiDfuloua 
tflVctioQs  in  other  members  of  the  same  family  at<>ck. 

Rheumatism,  jrmwing  pains,  chorea,  and  hcart-<liscasc  form  another 
fraap;  aiw  child  may  have  all  four,  but  in  a  rhenmntic  family  one  child 
my  have  but  one  of  thfH>  forms,  and  a  second  may  have  uuothcr,  or  per- 
hipt  other  two,  out  of  the  list,  as  his  portion  of  the  eommou  morbid 

Some  would  remove  chorea  from  this  list  and  put  it  among  tiic  neurotio 
^map  of  hereditary  ills,  clai=aing  it  rather  with  hysteria,  epilepsy,  and  in- 
■nitT,  In  any  caftc,  there  is  such  a  neurotic  group,  and  pn>l>ably  a  liability 
to  bad  or  generalized  neuralgia,  bu<i  headaches,  and  general  excitability 
ihoald  bo  JDcInded  as  the  result  of  the  inheritance  of  an  unstable  nervous 
•Tifrm,  which,  however,  is  qnito  comiKttihle  with  great  quickness  of  iutel- 
tsel  and  g(5uenU  ability  ;  fur 


r. 


"  OrMit  viU  ire  sure  l^  mildness  near  nllit^, 
AiiJ  thill  p«rtition&  do  thf>ir  iMunds  divido." 


^Of  nervous  diseases  seem  to  replace  one  another  in  the  history  of 
tii»  individual  at  difft-rt-nt  periods  of  his  life  or  in  ditferenf  niemlN>rs  of  his 
fcrnily.  It  Is  extnnncly  probable  that  the  inheritance  of  a  iMid  ner\'ou8 
tnttm  predi4(Hii(os  not  merely  to  alcoholism  but  also  to  eriniinal  ooui-ses  of 
Kfr,  and  ihat  children  of  dninkardH  and  of  tlie  criminal  claHM'B  amie  into 
Ifce  worid  btHs^fJ  iiiwartU  evil  courM-s  which  may  take  the  place  iu  them  of 
■wfr  dHinltcly  rr"ignlzed  diseases. 

Rht'imulir^m  has  Uh'U  nln-ady  referred  to,  but  it  !ma  also  other  affinities. 
Tht  rh«nimatie  and  goniy  iiJieritaniie  may  show  itself  in  the  ehildixin  being 
Ikl^  li>  jiftorinMfl  and  ctatema  ;  to  uric  acid  gravely  and,  it  may  !#,  calculus; 
Vol.  I.— « 
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or  to  aKihma  nml  to  aj^thnmtic  bronchitis.     Uric  acid  calculous 
known  to  be  of^on  hereditary  without  perhaps  any  connectioD  v 
diseases  being  asctrtaiued. 

Gout  in  pnulieullv  unkumva  in  childhrxxl  in  its  articular  form  ;  but  i^ 
may  see  tlie  little  jKurly  gf«ity  deposits  in  the  twrs;  and  in  addition  i 
some  of  t]ie  nilmenls  mentioned  in  the  last  pai'jijn'aph  wo  inay  s*;^-  yranuh 
kidney :  in  any  lase,  this  granular  (or  (»o-cailled  ponty)  kidnej*  may  appo 
as  an  hereditary  disease  ia  certain  families,  dcelarlug  itiielf  even  iu  earl 
life. 

Saccliarine  diabetes  in  children,  alUiough  rare,  can  often  be  traced  i 
hcreditan- :  as  in  the  adult,  we  can  sometimts  trace  relationsJiips  betwet 
dialx'tes  and  pIitluMis  pnhnonalis  nr  other  tulKreular  disease. 

Malformations  of  all  kinds  can  oflen  lie  tracvcl  as  occurring  in  differei 
generations  of  the  saiue  family,  and  even  triHing  deviations  from  the  norm 
formation  are  likewise  hereditary.  Equally  so,  as  U  matter  of  univera 
ammient,  are  tlie  iamily  |H?cuIiarlties  of  build  or  feature:  indeed,  it. 
probably  in  extension  of  this  inherited  transmist^ion  to  the  internal  oi^M 
and  the  minute  tissues  that  we  arc  to  seek  the  explauuti<in  of  a  liability  t 
many  of  the  inJierite*!  disesises  with  whit-h  we  are  acquainted, 

lutenuediate  between  ct>ngenital  malformations  and  inlierited  <Iisea9 
we  may  place  dcnf-nnitism  and  congenital  e«jlur- blindness,  ftlih<mgh  ll 
exact  structural  defect  may  evade  our  recognition.  It  would  In-  t^onietliii 
of  an  absurdity  to  speak  of  the  use  of  concave  or  convex  »j>eeta*'Ie8  beil 
transmittod  In  certain  families,  but  the  errors  iu  refraction  requiring  sue 
corrtx-tiona  are  uudoubtcdly  often  hcreibtan',  the  defect  in  vision  dependis 
on  inherittd  structural  (>ecnliaritie8  in  the  eye. 

It  woukl  seem,  however,  as  if  not  only  stmetural  iteeuliarities  and  tl 
tendeiHTics  to,  or  the  beginning  of,  chronic  diseiu'w?  were  transmitted  froi 
generation  to  generation,  but  that  spixiial  tendencies  to  acute  di.sortlers  a 
also  inherited.  | 

\l  [night  be  disputed  whether  a  .''peelal  tendency  to  catarrh  should  1 
elasstil  under  tliis  iicading,  or  whether  it  t^houlil  lie  referred  to  strutiur 
peculiarities  in  the  mucous  membranes ;  but,  in  any  case,  calarrlial  tendci 
cit-s  are  nmloubti-dty  transmitted  ;  these  may  lead  to  wliee/.ing  conditions  i 
ihe  eln*sl,  or  U>  nasid  catarrhs  favoring,  for  example,  affections  of  the  tyn 
]«num  fnim  this  cause,  with  itti  attendant  deafness,  so  often  found  to  run  i 

fiudlii'!*. 

Bui,  further,  s|xx'ial  families  seem  spivially  liable  to  attacks  of  the  acui 
»w\'iftc  fcvei"!*,  and  M'hen  they  do  api>ear  there  is  apt  to  l)c  a  special  severit 
iu  (he  diseaw.  We  may  thus  trace  a  severe  tj'pe  of  diphtheria  or  enter 
IkfVtNV  with  |)erhaps  grave  intestinal  henmrrhages,  as  (K-eurring  in  difl'crei 
WMtlW't^  or  genenitions  of  the  same  liimily,  at  such  Intervals  of  time  or  o 
mmiti>Uiial  distance  as  to  preclude  the  idea  of  any  common  infection,  an 
Ml  VliMb  Mwh  iixxpiency  and  severity  as  to  make  the  idea  of  sjMxriai  liabili| 
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PBCUUAIUTIES  IX  THE  DISORDERS  OF  THE  VARIOUS 
SYSTEMS  IN   CUILDUOOD. 

In  proc(v<lin^  now  tn  make  remarks  on  mme  iIiagn(Mtic  ptiiitts  in  llie 
svrtU'inti,  an  :in  aitl  to  the  study  of  sick  cliilJren,  it  is  ovidont  that  In 
LpUT  liUo  thi*  these  renmrks  must  bo  fmgnifntary,  und  any  attempt  at 
■irtuuatio  oompk'tcnctiM  mtutt  \m  alunduntHl.  In  selecting  ocrtjuu  suI>)l<cIa 
fireoauncnt.  it  may  apiHur  to  many  readers  that  those  arc  not  the  points 
^Acially  ntjuiring  disoussioo,  and  tliat  they  have  liecn  wh-etrd  to  the  exelu- 
of  others  more  important  The  writer  ranst  make  such  a  selection  a? 
to  bim  likely  to  be  most  pniLtically  useful  in  view  of  the  seoix>  of  the 
fKtent  work  and  of  his  own  experienee  of  wliat  it  has  been  imjwrtuui  for 
hinuvlf  to  learn  or  to  t(«rh. 

Id  procewlinj;  with  the  examiriatlon  of  a  Biek  rhild  for  the  purposes  of 

,  it  is  uenally  well,  a.s  in  tJie  ease  of  the  adult,  to  follow  the  various 

ionl  Ryslenis,  although,  as  already  explained,  there  nnist  be  a  gn«t 

railioMii  t4i  depart  from  any  fixed  methotl  ai^Tonling  to  the  exigencies  of  the 

NERVOUS  SYSTEM. 

Amoaf?  the  di.wnleni  of  the  nervous  system  we  have  paralysis  in  various 
fimu,  but  some  varieties  common  in  the  adult  are  rare  at  early  ages.  Thus, 
haiu|il«^a  from  ordiuan'  hemorrliaj^es  or  do^renemtiruis  such  as  occur  in 
adnDrinj;  ymrs  is  scareely  known.  But  iiemiple^ia  does  (Kviir  and  i.s  nuime- 
tiaie*  tot^jieeted  to  exist  when  the  dis*inlrr  is  really  titje  lii  wimething  else- 
Tbus,  in  ohoroA,  rcnlly  a  convulsive  disorder,  we  usually  have  more  or  less 
Ion  af  power,  and  when  the  affection  is  unilateral  tlie  loss  of  power  is  uni- 
ktenl  also ;  when  by  some  cliancc  tlic  twiteliings  arc  not  very  plain,  or 
vben.  aft  happens  rarely  but  still  occnsionnlly,  the  loss  of  power  ptvccd.ca 
the  twitrhin^,  and  the  child  is  brou;^ht  complaining  of  a  somewhat  sudden 
w  of  a  more  gradual  losn  of  power  in  one  arm  or  in  one  side,  wc  may  by 
cmftl  cxanunation  be  able  to  make  a  dia^rnosis  of  chorea,  and  so  itimove 
,  aaefa  of  the  anxiety  felt  nt  such  an  occurrence. 

One-sided  paralysis  in  chiMren  is  often  de|H'mlpnt  on  cerebral  tumors, 
■nally  tulicrcular ;  but  the  piTsence  of  stagRcriu^  and  more  general  Mtak- 
BGK  often  takes  away  fmm  the  precision  of  the  hemiplegia.  In  children 
viih  one-aided  |iaralysis  dating;  fnini  birth,  we  must  always  think  of  the 
potnbility  of  siime  hemorrhage  or  other  lesion  from  injury  to  the  head  nt 
pntantHfn.  This  is  apt  to  be  followed  by  atrophy  of  the  brain  on  the  side 
Atttd,  and  by  a  ^|iastie  state  oi"  tlie  piiralywtl  side :  a  bilateral  K-sidu  may 
pvt  at  times  a  bilateral  hemiplc^o,  if  sueh  a  term  may  be  used,  with  a  most 
mffling  pait  Paralysis  of  one  arm  or  of  one  leg  (monople^ria) 
pamJv'si:*  nu\y  orcjisit malty  surest  the  idea  nf  heniiplL-^ta, 
md  in  particular,  if  the  two  limbs  on  the  same  side  arc  implicated  in  the 
Mark,  thp  idea  of  a  cerebral  lesion  may  be  sujwrsted.  idthouj^h  the  disease 
iikwnrn  now  tu  l>e  of  spinal  origin  :  all  the  mure  likely  is  sueli  a  miidakc 
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to  arise  if  ooD^-uIsioDs  have  ushered  in  the  attack.  Hemiplegia  from  thi 
hoeaa  or  per)ui[]is  cmboli^ra  of  the  ocrebml  ves^'I^  umure  at  limeH  in  ooi 
aectioowith  the  spceitic  fevers  and  other  cause:-,  sometimes  with  nnilatec 
amrvHAoaR,  and  ocrasiouully  astMciatetl  witli  aphiL'^ia.  Meningitis  al 
abflceSB  of  the  bmin  occa.«ioiuilly  give  rise  to  one-sideil  [lamlysls,  but  usual 
tliecHe  is  too  complimtod  to  be  spoken  of  as  hemiplegia,  lu  whot>pinj 
raa^  wt  mar  have,  sltliougb  rarely,  Biiiall  hemorrlia^c  let^ions  in  the  bmi 
dhw  p«t)hably  to  the  paroxysmal  fits  of  eouf^iiiiig ;  with  these  also  we  ma 
kaw  apha^  as  well  as  hmniplf^ia.  Hemorrhage  ou  t)>e  surface  of  ti 
bnin  or  into  its  membnuiea  is  more  coiuuK>n  than  marked  hcniorrhag 
iBakns  in  tin*  bmia-substanoe :  in  children  with  mcniiig<;-al  henioirlia^,  wl 
awiw  the  shock,  there  may  be  pamlygis  of  one  side,  and  the  post-mortel 
examioatkia  may  show  ttie  preseuee  of  faUw  membranes. 

I^^ral^"5*ii»  of  a  Umb.  or  of  jjart  of  one  side,  is  not  very  nneommon  as 
■gaul'ivrltaU  ksiuus  in  the  bnaiu,  otleu  usaociated  with  ctmvuliiiouH  limit! 
Mktlwnunc  port. 

Tbf  roowvtion  of  rhorea  and  hemiplegia  has  already  Ijeen  mentione 
bill  after  genuiue  ht-mipk^ia  we  may  have  "  |H>st-hemipk'gie  ehorca,"  as 
k  imcknt  (uhhough  there  is  realh*  no  relationship  to  the  well-known  disca 
««lkHl  (.-horwi),  with  verj-  cnrious  .siuismodic  mnvemcntfl,  of  slow  erohitio 
nUTinh^inp  if  m»t  ideuti^ul  with,  the  ntfectiou  termed  "athetosis."  In  U 
pontjranl  UmWof  heniiplogic  eliiidren  there  is  ofU'n  a  tremulous  or  shafc 
•Mtir  vspcviatty  uotiivable  when  the  arm  is  used  :  sucli  cases  are  o^u  duei 
viw^ral  tumor. 

t^lnl|kl\yia  in  children  is  usually  dejwndent  on  eariea  of  the  vertebn 
which  l>«  rvUli\Tlv  ivnimon  in  early  life:  its  features  are  not  s|K>cialK'  dr 
lltllMl  IKhm  tho«e  s<^vn  in  the  mlult.  Of  euui*se  s)>iua  bifidu  may  give  rit 
Iva  ibcm  vdt  iwraplegia  spciial  to  children.  Diphtheritic  paralysis  is  reli 
|ft\vty  <.v4kim*.m  in  ehihUxKxl  ;  although  iiHually  alltx'ting  the  |talate  and  tl 
ttMNMHMMkatHUi  of  tilt'  cvc  mure  iiutably,  it  may  assume  tbc  juraplt^ic  type 
«r  ibv  wInI*  muKolar  system  of  the  Ixxly  may  t<eem  implicated.  Oth< 
MHi]tft]  ^Ittn  wv  abo  oocasionally  followed  by  jiamptcgia.  Spinal  myelitf 
wJt  MHMilH|Mis  laay  aHect  cJiildren,  as  well  as  adults,  fivm  obsc^ure  cause 
^liMlk  taMVmtnS  wy  ^x>ci]U  jx'onbarity  on  the  ease  from  their  age. 

K\«MkiuuL'>  <ifNltfOi«{Hnal  meningitis  is  nut  uncommon  in  (children  M'h^ 
tlh.  ■  wxwtit  in  a  eummuuity.    The  most  strikiug  fi.-ntures,  in  add 

bk\  \xaaiting,  and  fever,  are  the  severe  geuei-alized  paius  in  tl 
^  -   «ilh  great  HulVeriug  ou  liaudling  the  ehild,  the  presom-e  a 

^,  Ihittil  and  ncck^  which  is  oi\cn  extreme,  the  oocurrence  o 

^,  .  ruptions  on  the  body,  and  the  implication  of  the  ey 

^^■— l.      im  !■>      ■   '  '-^  more  intense  and  pc^rsistent  than  in  tlie  onliuar 
=i3«n)br>  ^ttis.     Recovery  may  take  place  from  a  aiuditio 

4  >^ti.*  lk»(tcIeTss,  after  the  lapse  of  a  few  weeks ;  deafness  c 
r'  th«'  disease  may  l>e  [>ermaneut. 
.>  with  its  paius,  fcvcriahncss,  sudden  loss  of  powei 
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laJ  n{fi(ily-(lc\-eloped  alropliy  luttl  coldness  of  the  limbs,  must  be  Ktmlicd 
m  detail  elacwherc.  The  looalizatioD  of  the  [laruly:?!:^,  whei>  not  absffliite 
Md  eortiviQC,  U  diiforc^nt  in  the  upper  aiul  lower  limlie :  in  the  arm  it  is 
HBmy  tlie  upper  jiart  which  is  badly  {Hu-alyzcd,  the  luuai'leii  nftlK!  forpartn 
ud  fingers  n^iain^  in  time  cousidombic  power ;  in  the  leg  it  is  especially 
the  niiaclea  below  the  knee?  whieli  an*  wenk  am!  iitntphird,  tho^  of  the 
lluf^  being  often  pivtty  sound.  As  'is  well  known,  the  sensation  la  not 
■Aboted  in  infantile  paralysis,  and  the  sphincters  almost  never.  Pain  in 
ihf  «mriy  stage  of  tliis  afliiction  often  leads  to  ernmeous  ideiis  wij^-sting 
kfp-joint  diflcauic  ami  variotiB  other  painful  disorders ;  very  oft^^n  the  tnie 
daipiosis  is  not  susixcted  till  the  paralysis  is  detected  when  the  child  is 
Mppnwd  to  have  reoovenHl  fn)m  the  at^ute  diaeaae. 

A  form  of  paralysis  liuiitetl  to  children,  or  at  least  always  l>eginning 
ID  imrly  life,  is  the:  pseudt^-hyjiertniphiL-  muscular  paiulysis  dcsfribed  by 
DudienDe.  It  tentU  to  oecnir  in  certain  fi»railics,  although  really  a  rare  di«- 
The  child  Itegins  to  fall  taisily,  and  his  coniparions  often  amuM>  them- 
Ires  by  knocking  hiiu  over,  as  the  proce^  of  rising  is  difficult  and  in  a 
oomicnl.  The  nlidomcn  stnniU  out,  from  the  prcwncc  of  a  eadille- 
eonratun;  in  the  spine,  and  tJie  child's  manner  of  lifting  the  fi^ct  sug- 
ft  roembUnoe  to  the  walking  of  a  turkey.  The  limbs,  instead  of 
Wiif;  waAtc<l,  appear  as  if  hypertrophietl,  in  the  earlier  stipes  at  least,  and 
tlu)  falvcA  of  the  U^  art^  i-wpeeially  prominttnt:  tlie  hy|wrtrophy,  however, 
ii  ipiirious,  and  the  ltml>s  are  really  weak. 

Aphasia  haa  been  found  again  and  again  in  children  under  circumstances 
fviatiug  tn  n  lesion  of  tlie  brain  in  the  usual  situation,  l)ut  it  is  far  from 
being  ao  common  as  in  adults.  At  times,  however,  it  lias  also  tteeu  S(<en 
vkh  Urft  imrtefld  of  right  hemiplegia.  Oocosiomilly  there  ie  aphasia  of  a 
Imponiy  durmctcr  afte_r  an  attoek  of  enteric  fever, 

Affixidoos  of  the  s|)oech  and  other  symptoms  closely  roscinbliug  tliose 
fand  in  bull>ar  paralysis  usually  prove  to  be  due,  in  children,  to  tumors 
imtU'ing  the  flcHir  of  the  fourth  ventrich-,  as  the  regidar  progrcMsive  labio- 
^OHo- laryngeal  juiralysis  docs  not  ot^eur  in  early  life. 

FualysiA  of  the  cranial  nerves  is  common  in  childhood.  The  portlo 
'Am  of  the  seventh  pair  is  often  involve*!  in  ear-disease  at  this  age.  Tn 
7nttfl|(  ciiil Jren  lhu4  nerve  may  be  aRectitl  from  acute  suppurative  inflam- 
wtion  in  tJie  middle  ear,  without  destruction  of  the  nerve,  as  proved  by 
the  fulMTv^uent  recovcrj*.  The  other  rau^efl  of  peripheral  lartal  paralysis 
iiv  aLmi  operative  in  childhood,  but  do  not  (iiU  for  notiec  here:  facial 
pKnlywA  of  centra]  origin  occnsiounlly  dates  from  an  obscure  affection  in 
orir  in&ncy  ptttnting  tn  cerebral  disonler;  in  this  la^t  case  the  [landysis, 
alUvqgli  of  iild  ilittc,  docs  not  prevent  the  muaclcs  from  reiipondiug  to  tiie 
«imnit  pt-rfiiTly. 

Ptralytic  affct^ious  of  the  ocular  mitflcIeR,  with  squinting,  immobility 

die  freball.  latend  ilcviation,  and  nystagmus,  are  ver^•  common  in  child- 

in  oaonoLtiou  with  cerebral  tumors  :  these  affections  must  be  studied 
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and  workwl  out  in  detail,  jast  as  iu  adultij,  so  far  as  the  child's  coDditli 
aud  iiiU-'Iiigeuce  reuderthtH  iMtAHilik'.  Iu  rhildii<H>d  the  rKYnirremie  of  srjuii 
iug  may  itaidily  be  brought  alwut  by  auy  acute  illue;.s8,  so  us  to  ixxrur  al 
parti<>ular  timr,  although  from  errors  in  the  refraction  of  the  eye  its  appei 
anoe  sooner  or  later  luigUl  be  iuevitable  :  iu  sut^h  casts*,  of  wiuree,  the  aquj 
is  not  paralytic.  I 

Affcvtiuni)  uf  the  nptJc  nerve  and  retina  ore  likennso  uf  frequent  ocai 
rene(%  and  the  diagmjbtic  puiuts  in  conucetiun  with  the  t>phlliiilni(meo] 
examination  are  very  valuable;  but  a  mere  pi^ssiag  allusiDii  is  all  that 
here  rt«iuired,  as  tlie  Huhject  requirrs  full  consideration  elsewhere.  | 

Marked  intolerauee  wf  light,  witii  sjMisni  of  the  eyelld<  and  laclir^'oi 
tiou,  always  suggesta  the  idoa  of  keratitis;  aad  we  may  have  photuphol 
frum  tliis  cause  without  tlie  laehrymatStm.  In  \-ari(ius  brain-afTeetiims,  ai 
sjMHnally  in  nieningilii*,  the  eliild  otleu  >»huns  the  liglit,  without  any  lo( 
ail'evtiuu  ui'  the  eve*,  the  heu(hu?he  IxMog  apjiurently  iuteuatUed  by  any  brig 
light.  A  simihkr  objeetion  to  the  liglit  nuy  oceur  in  headaches  from  otfa 
cauaeSf  although  m^hloni  to  the  same  extent. 

The  state  of  the  pupil  Ims  often  t*)  be  carefully  examined  in  childre 
During  healthy  sleep  the  eyeball  is  drawn  tipward  and  inwaitl,  but  if  ti 
lid  bo  raised  the  pupil  is  fouud  contracted  :  if  the  child  awaken  during  tj 
examination,  the  pupil  dilates  with  awakening,  but  contracts  imiiiediatt 
from  its  exposure  to  the  light,  Imm()bilily  of  tfie  pupil  on  ex|w>sure 
light  may  be  taken  as  an  index  of  blindness  if  the  pupil  is  of  normal  sis 
iu  testing  ei-itimlly,  the  ey<»  should  be  exposed  soparatcliy  to  light  and  shad 
If  the  pupil  happens  to  be  either  much  dilated  or  much  contracted,  or  und 
the  influence  <if  atmpine,  this  test  is  nut  of  much  use;  when  res|KJiiHe| 
light  IS  obtained  it  shovra  a  certain  sensitiveness  of  the  optic  ncr\e. 

Etilurgeraent  of  l>oth  pupils  is  common  in  i-erebral  n»euiugili»  with  effi 
siuu  into  the  ventricles,  l>iit,  us  in  tlie  adult,  some  uf  the  must  gmvc  eercbr 
i«!sion9  produce  CMitraetion.  Inequality  of  the  pupils  is  ab«>  commoa  i 
meningitis,  hut  it  often  varit*  mucli  as  to  its  decree  or  e%*en  its  pres^nc 
aud  also  as  to  the  side  on  which  the  dilutatiou  oocurs  fi'om  time  to  tim 
enlargement  of  oue  pupil  is  common  in  }Nimlysis  of  tlic  tJiird  uervc,  usual! 
with  other  signs  of  this  nerve's  implication.  Inequality  from  pamlysis  c 
the  sympnlheiic  shows  ilst-lf  by  contnurtiun  uci  the  u(UM:t*xl  side,  or  mther  t 
A  want  of  dilatation  on  shading  :  it  may  occur  in  spinal  caries  involving  tl 
uervicitl  rt^iim,  or  frtim  othi'r  implicatious  of  the  synitMithetic  iu  the  neck. 

Oseiltation  of  the  pupil  under  the  stimulus  of  light,  so  tliat  it  coutraci 
and  dilates  while  the  light  is  held  steadily  before  the  eye,  is  not  uncommo 
in  cliildivn  with  meningitis. 

llbytlimical  oscillation  of  tlie  pupil  lias  been  noticed  in  the  deep  stertc 
rouB  breathing  of  (loma,  and  in  tlie  deep  lirraths  of  Cheyue-Stoktw  breathing 
from  eerebral  lesion  ;  the  pupil  dilates  with  insptratiou  and  eontraets  wit 
expiration  ;  in  Cheyne-Stokes  breatliiug  the  pupU  oontractj*  during  the  peria 
of  apnoea. 
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ooanc,  aOU^it  uuly  one  smIi;,  but  Wuriii^  it^  iuli-rnal  iidmiui^ilnttioi],  if 

puhed,  both  pupils  aru  culargtxl  aud  ionicwhat  im^KTltTt  in  tlicir  rt^simiisc 

to  U^t.     In  opium  narcosiii  eontrartion  of  the  pupil  is  n  valuable  guide. 

jnipiU  in  childnMi  an;  usually  8iJiiu-\viiiU  Im-gtT  (.hati  in  mlults,  and  the 

It  and  n-adiui-ss  uf  their  rcs|>oube  to  light  mure  uutable. 

TuWrcular  meningitis  is  one  of  the  nimt  alurmint^  dise;i.s<>8  of  childhood, 
ind  in  itM  (arly  Kt.'igt>  one  uf  the  nuxst  dillieult  fur  ilia^nosis.  In  the  set'tiuu 
«o  digestive  disorders  relt-rence  will  be  made  to  the  dilticully  often  exixri- 
OKsad  in  estimating  tiie  Bignifininre  of  persistent  vomiting.  In  the  ivmarkn 
en  mpiraton>'  di.sttrdera  a  .short  reference  will  be  made  to  the  confu.^ion  of 
thii  dt«ea^  with  pueuniouia.  Other  diseases,  and  especially  otitis,  may  also 
W  oMifuicd  with  it, — for  whidi  the  reader  must  reler  to  speeial  sections  of 
tliM  wijfk.  Unt  in  this  place  some  alluBion  may  be  mwle  to  the  h-ecjucni 
dificulty  exp-jieuivd  in  deciding  whether  a  (tue  is  one  uf  meningitis  or  of 
CDleno  lever.  In  both  we  have  fever;  in  iHjth,  oppression  or  excitement 
fr,  it  may  be,  »>nia ;  and  in  Ixitli  we  may  have  a  cong(>st4xl  Btate  of  the 
huigB.  The  points  which  aid  us  are  (1)  that  in  eutcrie  fever  s-ulfieieutly 
ttnre  to  csu^-k  cerebral  symptoms  tJie  temperature  is  usually  verj-  feverish, 
vluTBU  iu  tubertnilar  meningitiii,  afler  it  pnxtuces  marked  cerebral  symp- 
Init*,  the  temperature  is  usually  m'xlerate.  (2)  In  tubercular  meuingitia 
dtt  cliild  bafi  tiMimUy  l>ocn  fulling  off  in  condition  liefore  the  acjite  symptoms 
eume  on.  (:l)  The  state  of  the  atxiomen  and  bowels  may  guide  uk,  not 
iKnly  aa  to  JouseocBs,  althuugh  tlils  is  ea  extremely  uncunnn(m  in  menin* 
ghk  as  to  count  for  much,  but  more  particularly  as  to  tumidity  of  the  abdo- 
nm ;  this  is  laivly  absent  entirely  in  enteric  fever,  while  in  meningitis  tlie 
iblaiiwa  Ib  Bcldum  full,  oflcn  flat,  and  sometimiM  retmeted.  (4)  The  tiimily 
hirtorT,  and  (5)  the  mc>de  of  onset,  may  also  help  tis. 

Anotlier  tniidition  somelimea  confused  with  meningitis  la  "  hydrenoepha- 
kad  diseaae"  due  tu  exhausting  illnessu<,  and  especially  to  diarrhnea.  In 
both  diMsosoA  the  child  may  lie  in  the  same  apathetic  condition,  with  little 
«r  no  fever.  The  history  of  diarrhoea  with  the  vomiting  may  often  guide 
m\  fiir,  as  already  said,  this  U  a  rare  com[ili<ation  in  meningitis.  Tlic 
ooUapecd  ibotaiicl  in  young  children  muy  also  often  guide  us,  for  it  is  iu 
that  mifltakes  are  mn*rt  likely  to  octrur.  Owrasionally  we  trj*  by  the 
of  Btimuhmts,  or  even  of  opium  in  small  doues,  to  ubtain  couHrma- 
dm  uf  uur  ilittgnoeis,  when  we  think  we  ui-e  dealing  with  the  less  serious 

vulsive  diaoaaea  are  of  siR't^ial  importance  in  childhood,  for  they 
not  merely  as  eomplicatious  of  grave  disorders  of  the  brain  or  from 
Bfamia,  on  in  the  adult,  but  also  an  mimifestations  of  general  disorder  and 
4atBrfaaDoe.  Thus,  in  the  acute  fevers,  or  in  pneumonia,  we  may  have 
ooBviilflioos  tiahering  in  ttie  illness  or  ooeurring  during  its  progress ;  as  Dr. 
Tait  pots  it,  **  in  a  large  pn)|M)rtion  of  teases  convnlsintis  in  the  infiiut 
L     •!>««  to  delirium  in  the  adult," — a  most  suggestive  view,  taken  iu  cou- 
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nwTtlon  with  the  (lemwistratton  of  iturtor  ticntroB  in  the  cervhm\  convoliitiona 
Bui  ill  L-ai'ly  lilb,  errurs  In  diet  ur  tllsoniers  iu  the  tlig«?^ti(>u  which  in  adulti 
might  be  called  trivial  may  give  rise  not  only  to  diarrbtea  or  vomitiDg  baj 
t<)  violent  t-onvulsiona  Nn  doubt  aomi?  sixH-ial  suspcptiUility  tnuy  exist  Ir 
the  uen'oiis  Hyi^tem  to  favor  siicli  an  otxiurreuo:  iti  8utae  uhililrcn  or  liuiiiliei 
rather  tlmn  in  others;  and  iu  ooDnection  with  rickets  this  predis]X»^tiuE 
unduuhtedly  exists  iu  many,  so  tliat  trivial  disturlianucB,  not  alwiiys  eswy  ti: 
trace,  niay  njveal  themselves  by  aiiivulsivc  attacks.  In  crmiictrtiou  wiUi 
violent  spasm  of  the  glottis, — itself  a  couvulsion, — whether  iu  whoopiogiq 
oougb  or  in  laryu^smtis  sLriduIuu,  we  often  see  general  oonvulmouB  Hujien 
vcniug.  In  cases  of  prolonginl  diurrhtcu  or  other  foruw  of  exhausting 
disease,  we  may  have  con\*ulsioiis  apparently  in  the  same  way  as  from  losa 
of  bl(Hxl.  Afler  scarlet  fever  which  may  have  been  60  slight  as  to  pafl| 
nnn^!o^iizpd  or  at  Iwmt  to  l»c  little  r^anletl,  tlip  mriiil  eouiplication  may 
also  have  becu  little  if  at  all  thought  of,  till  suddcu  utu'iiiic  cuuvulsious 
may  startle  all  concerned  :  those  piiysioians  who  have  been  once  surprised 
thus  an;  ustuUly  very  turefal  to  see.  tliat  nothing  is  wanting  in  the  care  of 
scarlatina  convalescents. 

Convulsive  twitching  movements  of  the  fiice  and  limits,  with  erratic 
behavior  of  tlie  voluntai-y  mtiaclcs  when  called  into  action,  are  cJiaracter- 
istic  of  chorea.  This  is  essentially  a  disease  of  childhood ;  it  may,  how- 
ever, apiKyir  iu  those  who  liave  attained  pnlxTty  in  both  sexes,  although 
vcrj'  umsinmion  in  yoimg  men.  It  is  less  rare  in  girls  of  this  age,  but 
usually  tUeu  occurs  as  a  itlapse ;  H  is  well  kuowu,  also,  that  it  may  com- 
plicate pregnancy,  usually  as  a  re«;tirrence.  Not  a  few  diswises,  however, 
termed  chorea  arc  scamcly  entitled  to  lie  called  m :  tiu^  post-hemiplegic 
chorea  already  referred  to  (which  is  not  limited  to  children)  clearly  points 
to  grave  miscliief  in  the  brain,  and  some  other  of  the  dirouic  forms  of 
chorea,  or  of  very  localized  variety  of  chorea,  no  doubt  point  in  the  Bame 
diroctiou.  Occasionally  a  tremulous  jerky  state  of  the  arms  may  siraulute 
chorea  ]>retty  eh>sely,  although  really  (xinstitntiug  an  early  sym|)t^>m  of 
cerebral  tumor;  and  in  wrtiiin  tascs  of  congeuitiil  mental  defect  the  excited 
jerky  move-ments  of  the  hixly  and  liml)s  may  suggest  tlie  idea  of  chorea  to 
the  on-looker.  Whenever,  indeed^  chores  departs  fn^m  its  known  cliarae- 
teristics  as  r^;ards  age,  duration,  lotylizatiou,  and  concurrent  symptoms,  we 
must  always  suspect  that  something  woi-ae  may  be  actually  present.  Some 
varieties  of  the  so-called  electric  choreas  are  probably  momentary  epileptic 
attacks. 

The  diagnosis  of  epilepsy  in  children  is  often  raised  iu  connection  with 
the  oreurrence  of  conviilsionH,  a  subject  of  grejit  im^Mtrtamx',  wliieh  must  Ix; 
fully  discussed  elsewhere.  The  early  discnmiuatiou  is  often  impL>ssible. 
The  widest  course  is  usually,  in  all  cases  of  doubt,  to  let  our  trcalmcut  be 
guided  by  the  gniver  view,  and  to  let  our  pRtpnosis,  as  expressed,  lean 
always  to  the  more  hopeful  side.     The  course  of  the  ease  alone  can  decide. 

A  remarkable  foiiu  of  ounvulsiou  limited  to  children  is  tliat  known  as 
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Datans.  Those  "  Doddiug  ctinviil.sions"  iiiniialty  conelst  in  tlie  mpid 
tf  the  btud  up  and  down  or  back  and  forward.  CXx:a^iouuUy 
tbyare  more  extenftive,  with  a  l)Fnding  or  Ixtwing  of  the  wholn  hody,  so 
» to  merit  tlie  name  of  "  saiaaiu  cunvubiioiis."  The  disi».se  is  pmlKibly 
d«dy  allied  Ut  opilt'iwy ;  and,  like  epileptiform  seizures  of  the  more  ordi- 
nrr  kind»  tlu»c  nodding  fits  are  pnilMibly  at  times  ihw.  to  the  presence  of 
tabenJn  id  the  brain. 

The  eunous  spasms  of  the  fingers  and  toes,  or  of  the  wrists  and  feet, 
kiovn  as  "  tetany,"  may  he  regardeil  us  ulmiist  t^[)e(;ial  In  rhihlrt^n,  although 
iImt  occur  ta  oUiera  ali4o,  and  c^iKcially  iti  nursing  women.  Occasionally 
ft  grav«T  and  nuire  eontinuoas  fjnn,  resembling  tetanus  more  closely,  may 
oeoDT  in  childbowl.  Sliglitur  fiirrtis,  again,  iif  these  "  tariH)-|H?dal"  sjiaama 
tn  often  detected  as  manifestations  of  jmrtial  convulsions,  or  as  the  prc- 
oinon  or  rr-mnants  of  general  eclampsia.  In  connection  with  wasting 
dtftriiusa  a  chronic  9|MUim  of  these  part3  is  ot^en  associated  with  a  swollen 
«tale  of  the  bocks  of  the  haii<ls  and  feirt,  due  apparently  to  anicmia :  in 
ndi  nana  the  nervuus  alVectiuu  may  pass  off  as  the  general  state  improves, 
without  any  generalization  of  the  spasms. 

Hysteria  is  by  no  meiuis  escliidiHl  by  early  age  from  our  diagncjsis:  it 
nftTOocar  even  in  young  boys.  It  would  bo  useless  to  give  illustrations  of 
tjbe  various  forms  it  may  a-^ume  in  children,  one  of  the  most  striking  I)eir^ 
tilt  panlytic,  doscly  allied  to  hysteria  in  vari<mH  wuvh,  allliough  never 
bt  be  regarded  as  synonymous  with  it,  is  simulation, — pretended  deafness, 
liiMhoeH,  twitohings,  paralysis,  ctf.  Even  tlie  remarknble  phenomena  of 
hratenKpile pg<y  may  otvur  in  rhildren  ;  the  writer  Ii;ls  seen  typi«d  attacks 
of  this  in  Iwys ;  and  in  one  boy  it  was  associated  with  the  most  disliuet 
"cnicifixioQ  attitude"  as  dcscrilwl  and  fignnil  by  Charcot. 

Of  mental  disorders,  idiiK^y  and  imlK^ritity  are  the  most  imjtortant  in 
childboud.  These  defects  cover  a  multitude  of  special  ailments, — inability 
lo  ipcak,  to  walk,  etc.  Frequently  the  motlier  brings  her  ehihl  to  have  the 
franttm  lingnte  cut  (as  slio  (X)ns:ders  the  inability  to  sjicak  dejHmds  on  the 
child's  iK^g  "  tongue-tied"),  withotit  any  notion,  so  &,r  as  wc  can  gather, 
Ihli  ihtre  ia  any  mental  defect  at  all. 

Vi"b'nt  manlaiul  fits  after  epileptic  attacks,  or  replacing  them,  it  may 
hi^  ore  likt-'wiM-  well  known  in  children.     A  certain  jHis^ionate  violeiictt  in 
Aimctimes  goes  to  such  a  length  oa  to  suggest  hysterioil  mania  or 
otlH*r  instability  nf  the  mental  faridtifM  :  in  some  cases  tumilar  attacks 
^^  an  oooiMi-tcd  witJi  the  uric  acid  diuthet^is. 

^B  In  this  connection,  but  much  short  of  any  serious  mental  nberrattoD, 
^HMjf  bedaaeed  tlie  tcn-ible  "  night  termrH"  of  young  <>bildren,  ai-ising  from 
^^4w  vrndiic!*  of  their  imagination,  coming  on  during  night,  probably  in 
I  wmtedoa  witli  dreams.  Somnnmbulism  also  in  \-arious  forms  and  degrees 
ooRirt  ta  children,  or  exceesive  talking  in  IniX  when  asleep,  or  It  may  be 
with  tbf  mTt*  ii[H>n ;  in  tliis  condition  the  child  may  be  able  to  answer,  iu  a 
tad  [if  way,  \'arious  rjuestioos  din-ctcd  to  him.     These  conditions  of  sleep- 
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walking  and  ulfvp-talking  are  often  (Ie|)pndent  on,  or  at  least  a^^^ravated 
by,  umliiu  ampluatiuu  to  studies  vr  cHUitiuiiuiLa  auxiely  in  uuuuu;Liuu  wttJi 
them. 

Headaches  in  children  are  cUscusHed  in  a  nppcial  chapter. 

PULMOJJAKT  AND  CAKDIAO  SYSTEM. 

One  of  the  most  striking  symptoms  iu  dis'^rdcrs  oi"  the  respiratory  system 
in  cliildhood  consists  in  the  appearance-  of  rapid  or  labored  breathing,  with 
ex<'Jted  action  of  the  als  of  the  uoae,  so  that  when  we  see  this,  with  heat  of 
skin,  we  can  scarcely  go  wrong  iu  altering  a.  respiratoiy  disease  or  eoitipli- 
catioQ.  Another  vorj*  striking  feature  of  respiratory  distress  iu  cbildreu  at 
the  breast  wtuiiista  in  iLeir  giving  over  sucking  or  in  their  rtaidily  alwin- 
doning  tlie  attempt,  although  jK-rhaps  eager  to  try ;  Uiey  have  not  breath 
enough  to  suck  from  the  breast,  and  may  even  be  unable  to  suck  from  a 
bottle,  althougli  this  is  a  less  taxing  effort  in  such  conditions.  When  tliia 
inability  is  n^jKirled,  we  alwavH  thiuk  of  pneumonia  or  severe  bronctiitis,    | 

The  violent  efforts  at  inspiration  occurring  in  croup,  or  other  obstructive 
diseases  in  the  upj^r  i»a*sages,  have  already  been  referred  to  in  connection 
with  the  apiiearauue  uf  the  chest.  IJut  the  pn^scmv;  <}f  stridor  in  the  respij 
raiiou,  with  a  curious  hoarse  or  st|ueaking  sound,  and  the  hoarse  yet  chiiig- 
iug  sound  iu  the  cough,  with  at  times  a  similar  huarseue^s  iu  the  voi(«,  con- 
stitute [K>iuts  of  eijual  im{)ortauee  iu  the  diagnosis.  Some  of  these  civupy 
attacks,  although  alanning  to  look  at,  arc  practically  devoid  of  danger,  the 
affection  being  only  a  catarrhal  laryngitis  aggravated  by  sjiasm  :  in  eases 
with  deposits  in  the  lannx  or  trmhea,  on  the  other  hand,  the  danger  is 
always  great ;  the  alarming  dyspnoea  is  in  such  children  more  constant, — 
never  quite  relaxing  even  for  a  moment, — although  in  them  also  the  element 
of  8|KLsiu  is  clearly  prej*ent,  aggravating  tlie  perniauent  oliatrurtion.  The 
throat  should  always  be  examined  for  diphtheritic  patches ;  but  there  is  oflcu 
lan."ngfnl  diphtheria  without  any  aifection  of  the  fauces. 

Ox'jwionally  retnHpluiryngral  alwixsRs  gives  rise  to  symptoms  somewhat 
similar  to  croup,  and  so  the  case  may  be  misunderstood.  Spasm  of  the 
glottis  from  nervous  causes  o*"  from  foreign  bodies  in  the  windpi|>e  may 
also  do  so. 

Sometimes  very  rapidly  increasing  pleural  effusions — csjxicially  in  scarlal 
tinal  nephritis — may  induce  the  most  awful  efforts  at  respiration,  resembling 
the  paroxysms  of  asthma  ratlier  than  croup.  The  sniffling  noises  in  the 
noBC  with  tlie  respiration,  from  congenital  syphilis,  constitute  a  well-known 
sign  of  much  importanoe. 

The  absence  of  sputum  iu  children  with  disease  of  the  respiraton.'  organs 
is  habitual :  iu  clironic  pulmonary  phthisis  with  excavation  (usually  in 
children  over  five)  we  nmy,  however,  have  the  well-known  numuudar  and 
globular  s|)uta.  Kven  cough  is  often  aljsent  or  obscured  in  many  cases.  A 
peculiar  squeaky  cough  is  hoard  sometimes  in  bed,  pleuritic  aernmulations 
tlireateuing  suffocation.     In  empyema  children  sometimes  spit  up  the  pus 
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the  plciirn  with  a  favorable  rr«iilt.  The  n.«poct  of  children  as  regards 
tlu.ihiug;  aiul  lividity  Una  Ix^'ii  niL'iiliniii>d  nlit^y.  The  det'ubituH  is  Himiliir 
to  that  in  adults,  aud  has  similar  viiriatious,  or  is  evcu  mure  varied,  from 
the  n^leaaneaa  of  youtli ;  in  IkuI  pleural  effuaions  the  (4iild  lira  od  the 
aitU-tMl  side. 

The  rhythm  of  the  breathii^  is  sometirae*  very  irregular  in  childreo. 
Irr^vlai*  c^  sighiu}^  respiratiou  in  frequent  in  oerebral  affwrtionfi,  esjK'cnally 
in  ra  'ninjritift.  Tiiw  ia  asually  eharac-tcrizcd  by  a  few  sluw  or  ahallow 
hn-ath*,  almo^  imponxjptiblo,  fuUowed  by  a  deep  inspiration.  At  times  the 
implication  uf  the  brcatbiu<r  is  the  termimil  pliase  of  a  case  of  oerebral 
tumor,  the  breathing  dt^ipphig  while  the  pulse  is  good ;  it  may  even  be  pos- 
BiUe  to  n>-ostabliah  the  breathing  for  a  time  in  giieh  caJia*  by  artificial  means. 
A  cFrtain  Hluwness  of  the  nf^piratiou  is  very  common  in  cerebml  vasts. 
OcGaaionally  this  altrrwl  rhythm  iKH^onu'S  "  regular  in  its  irrcjrularity,'*  tlie 
ttDcndii^  and  dusuendiug  series  uf  respirations,  with  a  period  of  apuoca, 
3n(Tib«<]  OS  "  Cheyne-Stokes  respiration,"  being  perfectly  marked  in  cases 
with  j!jfte^  cerebral  leaiona :  in  the  opinion  of  the  writer  there  is  no  differ- 
(ooe  in  kind,  hut  only  in  degree,  Ijctwecn  the  |>crfect  Chejnie-Stokcs  rhythm 
nd  the  irre^ilar  or  sighing  or  cerebral  respiration  so  frequent  Jn  uienin- 
fflh.  But  this  same  irn.'gnlar  respirutiim  may  occur  in  cases  not  primarily 
ckf  a  cerebral  nature,  and  it  is  frequent  in  grave  cases  of  eutcrie  fever  with 
om^tral  symptoms :  the  writer  han  seen  the  most  perfect  Cheyne-Stokea 
respiration  in  an  infant  overwhelmtil  with  the  poison  of  suarlet  fever. 

The  irregular  breathing  of  opium  narcosis,  |>erliaps  ii'om  au  overdose 
»f  medicine,  must  likewise  be  mcntionwl ;  it  resembles  the  oerebral  breathing 
JQSt  refi-TT^  to,  but  is  more  eharacterizcd  by  intermissions  tn  tlie  breath 
than  by  irregularity  or  by  any  definitely  altered  rhythm. 

In  chorea  we  often  see  a  very  marked  irregularity  lu  the  breathing  bfjth 
wbeo  the  child  is  lying  quietly  aud  when  it  Is  trying  to  speak  or  swallow, 
the  management  of  the  breathing,  as  regards  time,  being  so  (ar  out  of 
I        ODolrol  as  to  prove  tronblesomo  in  these  actioas. 

^  In  rickftii  we  have  oflea  a  very  great  innrt^ise  in  the  rate  of  rwpiration, 

^B  M  that  it  may  run  up  to  fitly  or  sixty  in  the  minute,  aud  this  not  only  in 

^HMBiut'tiiin  with  catarrhs  and  slight  pneumonic  attacks,  but  apparently  as 

^^^B  normal  njiidiliou  of  the  riekety  child's  respiration. 

■         In  auscultation  aud  jK'rcussion  we  have  the  same  general  facts  as  iu 

V    kUNl      Chinking   percussion    nnd    the    "  bruit    skrKlique"    are    relatively 

W     MBBOO  in  diildh'KMl  duriug  advancing  and    nxx-diug   pneumonias  and 

plamstfs,  and  the  student  must  beware  of  makiug  a  diagnosis  of  cavity 

(rixn  the  "  cnu-krd-pot  sound/*  in  the  case  of  an  infant,  unless  sup^torted 

^'  utbcr  stn>ug  evidence. 

PhLhisi«-aI  disease  of  the  lung  is  much  commoner  in  early  life  tban  it 
»w  fiinnerly  snp|Ki6ed  to  \yn :  we  UHWt  not  expect,  however,  the  same  great 
liBliititr  of  the  wry  apex  of  the  lung  to  be  involved  as  iu  adults :  this  and 
the  iniplicatioa  of  both  sides  in  the  consolidation  help  to  make  tlie  diaguuaia 
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more  difficult,  nnd  w<?  hnve  to  rely  much  on  the  general  aspect "fiie'roui 
of  tlie  caiM?,  and  the  family  historj'. 

"  Bronchial  phthisis"  is  often  suspected  in  the  ease  of  children  with  a 
suspicious  nppcnranoo  and  history  of  phthisis  when  ausrultatiou  gives  little 
Kigu  of  jKdmutmrv  soik-niii}^.  We  may  liave  hibiilar  breathing  especially 
between  the  scapulie ;  duhiess  on  jKreussiou  there  and  at  the  uppiT  part 
of  the  sternum ;  and  pcrliaps  loud  fits  of  coughing,  with  almost  a  crowing 
toBpiration,  rcstnihllng  jx-i-tiissis.  (>tx:asinitally  in  mvh  cast-s  cheesy  fetidi 
masws  are  expectorated. 

Brtmcliitis  is  atldom  <liffii;uU  nf  recognition,  from  the  presence  of  wheea- 
ing,  snoring-,  or  nu»ist  rilk's,  or  of  all  kiiuU  niixMl  up  t^^'thcr.  The  very 
high  pitched  wheezing  sounds  suggest,  of  euurse,  the  finest  tubules  as  im- 
plicated. 

Pneumonia,  however,  i;*  often  very  difficult  nf  roooj^ilion.  In  the 
lobar  form  this  arif^s  from  the  pliysical  signs  frefpieiitly  being  late  ia, 
appearing,  so  that,  although  the  disease  may  be  sus|>ectcd  and  careful  watchJ 
kept  (m  Uie  ehi-st,  day  after  day  may  pjLt«  witlioiit.  phynicai  signs,  and  thus 
the  \*iolent  fever,  delirium,  or  other  forms  uf  uervous  exeileracut  may  lead 
to  the  suspicion  of  cerebral  inftnmnmtion, — jwirticnlarly  if  the  child  jmsscs 
by  and  by  into  a  kind  of  eomatttse  state.  The  pliyaieian,  now  thrown  off 
his  guard,  may  have  given  over  the  exploration  of  the  chest  at  the  ve 
time  physiral  signs  could  Ix^  made  ont :  aud  when  hojK*  is  almost  given  u 
in  view  of  meningitis,  we  may  see  the  nliild  niet^ivering,  and  perhaps 
tniubh^tme  oough  coming  on  for  the  first  time.  The  clue  to  the  case  is 
often  found  in  the  very  violence  of  the  fever,  and  of  the  symptoms  gen- 
endlvi  at  the  onset ;  for  with  the  oi'dinnry  meningitis  pnmouuc<xl  «!n>b 
n'mptoms  usually  t-oiucide  with  comparatively  moderate  fever. 

CVrebral  excitement  from  pneumonia  has  been  siipjmsed  to  he-  si)eciall 
common  when  the  tliscasi*  alTects  the  upper  lobe :  hi  such  cases  the  pne 
mnnia  is  of  the  lobar  or  croupous  form.  It  is  of  sjiccial  im|wrtance  to 
twall  this  situation  of  the  disease,  as  experience  in  tlie  ailult  leatls  us  to 
■C«n4l  for  pneumonia  rather  at  the  base.  In  children  the  localization  of 
the  diseiise  in  the  up|)er  lobe  has  not  (|uite  as  much  gravity,  in  indicating  a 
lulion'ubir  origin,  as  in  the  ;ulult. 

In  bi-oncho-pueunionia  (wliich  may  also  simulate  ocrebral  ajfections)  the 
MmlvM  nn'  involved  in  the  catarrhal  process,  and  so  the  physical  signs  vary 
iMftch  ill  dislijictnesa  -If  extensive,  we  may  have  the  duluess,  tubular 
WMlhing.  t't*'-i  as  plain  as  in  the  other  form;  but  if  tlic  ooudeuscd  ]Httchc8 
««  auudl  and  scattered,  the  physical  cvidenoe  of  their  presence  may  be 
\4vi'ur\\  and  the  signs  are  oflen  fluctuating,  one  d:iv  prettv  clear,  another 
9^w\v(\  (\\'«*gniz:d)lc ;  one  day  we  may  think  the  right  lower  Iwick  is  tlie 
«l»  w/  tbv  diMt<n«e,  the  next  we  may  think  the  dulno.^^  and  alteration  in  the 
euv  in  the  left;  one  day  the  whole  side  may  st^ni  implittiletl, 
■  v«iK  the  base.  The  auscultatory  signs  vary  much.  Often  we  have 
•  ^tmltihir  more  or  less  marked ;  sometimes  there  is  rather  feeble* 
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of  ibo  breath-AoundM.  If  either  of  these  cliaogcs  coincides  wUh  dia- 
\y  approciablo  rclutivc  dulDess  iu  the  back  [liowcvor  slight),  fine  moist 
Iftiei^  rapid  or  labored  breathing,  exeito<l  artion  of  the  nontriU,  and  high 
tenipentiiTe,  we  may  put  the  case  down  am  a  pncninoniu  in  Bonie  form : 
hftnng  done  eo,  we  do  not  readily  eliun>]^>  our  ojiinion  although  the  phx-sical 
■^gns  mar  aoem  t«>  beci^mc  letm  amid;^  thv  yfivlntont  fever. 

Judging  from  the  signs  ju8t  enumerutcd,  wc  may  think  a  broneho- 
pDTiimoDia  iinpc>ndin^,  ur  already  begun,  when  the  aeqnel  shows  that 
wbooping-rough  \a  the  real  disraw; ;  but  the  lotal  umditioUH  iu  the  lung 
air  pn>hnhly  rUtsely  allied  to  the  other  condition  if  mueh  fever  exists. 
E\Tn  in  the  course  of  a  moderate  ease  of  whcwping-cough  the  signs  ro- 
frnvd  to  may  be  all  prvsent,  and  may  almost  completely  dtsapftear,  for  a 
time^  ftfUrr  a  fit  of  omghing,  with  or  without  vomiting. 

In  eliildhood  collapse  of  the  lung  plays  an  important  part  in  the  changes 
alNKit  in  bmnehttiH  and  eatarrhal  pneiinionia  ;  but  [Mitoh(«  of  (v>I- 
,%ometimw  i>f  lai^-  extent,  may  o(»;ur  witliout  muth  concurrent  inllam- 
Bulioo,  cApectally  in  whooping-cangh  :  the  signs  are  dulness  on  percussion, 
fable  rr>4piratiou,  ]>artial  inunobility  of  the  afftt^tcd  side,  and  l)y  and  by 
ihen  may  bi-  a  Ihlliug-in  of  tlie  rilw*,  either  jx-ruiaueutly  ur  only  for  a  time. 

With  regard  to  apccial  auscultatory  signs  in  childhDod,  the  name  of 
breathing"  will  reeall  the  ihi't  that  a  verv-  full  and  rtiiniewhat  hanih 
n  is  natural  to  cliildren.  Tho  uceurreiioe  of  tubular  brt-athing  in 
plruritic  effwtions,  cspeeially  at  the  boeh,  instead  of  the  feeble  or  suppressed 
nsfiiration  mi>rp  nden  looked  for,  st^nns  to  be  relatively  more  fre(|uent  In 
ddldrau  than  in  adults,  sf>  tliat  wc  are  apt  sometimes  to  make  a  diagnosiA 
of  flaawJichtJnn  of  the  Inng  when  there  is  really  a  pretty  large  cfiusiou  in 
the  pleural  nivity. 

In  pleurisy  we  may  frequently  miss  in  the  child  the  initial  fnotion- 
•oiuid :  iudct^d,  the  diagmjsis  at  this  age  has  usually  to  \yn  mmle  on  the 
ground  of  pain  in  th«  side  with  irstriction  iu  the  breathing  without  any 
audible  frittion ;  in  a  <lay  or  so  we  may  have  our  diagnosis  confirmed  by 
the  praien(t<  of  dulness  on  percussion,  at  the  l)ose  boliind,  with  feeble  rospi- 
ratMn  aad  diminL'«luHl  vocal  resouamie.  With  the  subsidence  of  the  effusion 
we  may  have  tiie  friction  audible  for  the  first  time. 

In  cardiac  diagnosis  we  liave  the  same  phenomena  as  in  adults :  affco- 
tioDft  of  the  btaut  in  childivn  are  vcrj*  much  commoner  than  was  fijrmerly 
wippnerd.  We  must  remember  the  occasional  occurreuoc  of  congenital 
mdfbmuilium,  with  signs  of  stontxsis  of  the  pulmonary  artery  and  other 
indimtiuoB  of  defective  development :  there  may  i;>r  nuiy  not  be  eoneur- 
nat  cyanosis.  We  may  prnctirally  exclnd*'  aneurisnial  disease  from  our 
A^gnoairi  uf  cardiac  disease,  although  dilatations  of  this  kind  have  been 
•ithia  age. 

VTitii  rcgnrti  to  pericnrditis,  wc  may,  of  course,  have  it  in  acute  rheuma- 
in  oases  of  chorea  also,  witli  or  witliout  distinctly  rheumatic  symj}- 
prricardids  may  supervene,  always  a  most  grave  cumplication  in  tJiis 
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du5«i?e.  Tn  yonn*  siibjorts  the  hihprcular  form  of  p?ricnTxliti8  is  relatives 
otimnionor  tlian  iii  mliilw.  With  the  extfui^ion  of  plrurttic  iDflainmatini 
BO  as  to  give  rise  to  pleuro-pencardial  friction  or  ^'niiiac  jx^ricai'ditift,  w 
are  often  in  doubt  as  to  whnthor  there  may  not  be  a  tubercular  basis  fo 
the  extensively  distributi^l  tnischief.  The  eoursi!  of  the  t'^se  alone 
decide.    The  pericarditis  of  Brijjfht's  disease  must  also  Ik  remcmlKTod- 

A  very  spef^ial  variety  of  perirarditiB  may  be  said  to  l>c  limited  to  yonnj 
Bilb|octs,  cs.-*pntiaUy  of  pvaemic  orij^n,  but  dcvelo|Mi*l  in  txinnet'tiun  wit] 
"acute  phlegmonous  |>erio3titis:"  this  usually  involves  the  tibia,  but  othe 
Ion;;;  l)on(«  may  also  suffer.  In  Huch  vaae»  pencArditis  aeemi*  U>  mark  tb 
ecmstitutional  atfecrcion  :  it  may  persist  for  a  long  timi^,  or  it  may  I>e  nij)idl; 
fetal.  With  tJie  pericarditis  we  have  often  endocarditis  also,  and  the  dis 
enae  in  tlie  valves  ^ives  rit^e  to  furtiier  dangers  and  oomplitations,  auiii  a 
pysemic  emboli  in  the  kidneys,  etc. 

In  childa*n,  [Mirhups  even  mare  than  in  adults,  rheumatic  pericarditi 
may  suddenly  bomme  highly  dangerous  from  the  excessive  effusion,  but  thi 
signs  are  not  |>ecuHar  at  (bis  age. 
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DIGESTIVE   SYSTEM. 

The  disorders  in  the  digestive  system  are  full  of  pecidianties  in  children 
and  p«perially  in  infants,  Ijut  just  on  this  account  they  may  lie  dealt  witi 
slightly  in  tliis  <rliap!(T,  for  in  itiniirctioii  with  whining,  artificial  fcwid,  diar 
rhoea,  etc.,  the  reader  will  find  all  the  matters  of  special  importiince  enlai^ 
on  elsewhere.  The  nndigcsteil  milk  with  onrdy  motions ;  the  asjwt  of  thi 
fieoes  when,  a.s  sometime--^,  tliry  are  gnx^i  when  pjissed,  or  84irartimi's  onb 
become  green  after  exposure  to  the  air;  the  in^ucoce  of  feeding  In  deter 
mining  a  motion,  sn  that,  as  the  ntir^es  say,  the  milk  wecms  to  "  run  through' 
the  child  at  mice ;  the  drenilful  .sntell  of  the  motions  at  times,  and  the  <x>n 
trolling  influence  in  this  respect  of  boiling  the  milk ;  the  tenocjty  of  thi 
ctml  as  vomitwl  by  the  infant, — ^the  im|Hirtanee  of  these  and  of  many  nthe 
Kucli  mutterH  liu-s  to  In?  leanuHl  by  the  student  nf  |K!diatrics,  but  uiily  a  de 
tailed  dtsi'U.t.sion  of  tlic  subject  could  be  of  ojiy  use,  and  this  must  be  soiighi 
in  other  chapters.  | 

Tlie  sigiiificanre  of  vomiting,  and  esiMXiially  of  persistent  vomiting,  il 
the  child,  lias  even  a  wider  nxngt- — wide  as  that  is — than  |>ci-tains  to  di»easi 
of  the  digestive  system  itself.  Vomiting  is  extremely  common  at  the  lie- 
ginning  of  the  atnifce  feveiv,  and  if  ciirefnlly  inquirtnl  far  it  will  be  ibum 
that  it  is  very  usually  present  at  the  onspt  of  scarlatina.  Kveu  with  pneu- 
monia it  is  very  common,  and  with  various  otiier  serioiifl  febrile  illne.s8ea 
It  i.s,  however,  as  the  index  of  meningitis  or  other  wrvbral  affections  that 
it  is  most  anxiously  considered  by  physicians  when  called  to  a  case  of  per 
Bist(>nt  or  vcrj*  frequent  vomiting.  Again  and  again  we  try  to  explain  ii 
away  as  due  to  some  di^^-stive  <ieraugement,  to  the  use  of  pui^tives  or  tc 
the  want  of  them,  to  errors  in  diet  or  maua;jemcut,  and  the  like,  but  aw 
forced  to  admit  that  the.se  explanations  ore  untenable  and  that  we  arc  deal- 
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illi  ihe  vomiting  of  incipient  brain-discasc.  At  other  times  we  may 
^^pwrtest  anxiety  as  tn  the  sijjnifioanrY-  of  sudi  vomiting,  till  the 
wit'^lr  diHturfattUot?  suhttides  without  further  mij*fh:«f.  From  this  it  will  be 
pthatd  that  tiie  writer  knows  of  no  special  points  by  whieli  cci-ebral 
mniring  can  Ih*  ilis.Timiiut«l  from  that  of  other  origin,  Wq  nim  at  dis- 
Weriag  if  the  vumiting  hail  any  obvious  cause  in  the  diet  (tf  tlie  child,  or 
if  the  loogac  and  state  of  the  twwcla  point  to  disorder  there ;  wc  try  to 
nuke  oat  if  the  voraitint^  wa^  prci-edrd  by  a  ffvlinj;  of  nausea  f<)r  some 
tinie  before  it  oamrred  ;  for  it  is  when  tlie  vomitin<;  !»«?uu  mfiat  '■  cauaeleas/' 
ia  thcdc  respects,  that  we  suspect  a  cerebral  cause.  We  iurthcr  attach,  great 
iniMftMicc  to  the  concurrence  of  severe  headache  with  the  vomitinfr,  and 
«TOi  lo  tlie  wmcurrenoe  of  Iieathu'he  witli  auy  siK-cial  turn  of  vomitiug. 
The  alate  of  tlie  t^rmperature  may  also  guide;  f<>r  ii'  suddenly  rirflng  very 
h^  we  rather  think  of  sume  impeudiug  fever,  the  elevaliuu  being,  as  a 
nie,  very  moderate  in  tuijeronlar  meningitis.  The  state  of  the  bowels  may 
gnidc,  ftrr  if  there  it*  roniTMrrent  tlinrrhrea  tlie  (^ImuccK  of  mcnitigitis  are 
very  muiLl,  stocc  this  disease  i^  usually  atteiule<l  with  coustI|»atiou,  and, 
fanh»-r,  the  loosenps->  (Kiints  to  digestive  dis/jrders  likely  of  themselves  to 
cwue  vomiting.  If  constipation  i.^  present,  thlti  in  meningitis  van  u»niilly 
he  oivrcume  after  a  little  trouble  by  physic ;  but  if  intractable,  both  coosti- 
pation  and  vomiting  may  l>e  due  to  intestinal  obstruction  of  some  kind  ;  the 
itate  of  llie  ulxltmieu  nmv  guiile,  for  if  olistrtiction  exists  some  disti^ntion  is 
Mmllr  present,  but  in  meningitis  there  is  no  distention,  and  indeed  in  the 
<wirsr  of  the  ease  wc  may  even  Iiave  rctraetiou.  Very  often  we  can  only 
^^olding  [WMihilities  in  view  aud  trying  to  steer  a  course  as  rc^ptls 
which  will  hi:  as  fret-  as  possible  from  objection  wlmtever  the 
evratualities  may  l)e. 

Tnti'Mtinal  ubfitrurtion  has  just  Iteeu  referred  to  as  a  cause  of  vomiting. 
WhU**  all  forms  may  fK-eur  in  ehildiuMKl,  we  must  rememlrer  that  intuB- 
ri««.>p(ion  ia  reUtively  common  in  iuliuits  and  chltdi'eu,  aud  the  presence 
iif  iotfvtiniil  dirsi^harges  of  blotHi,  the  diseoven.*  of  a  tumor  in  the  alj<lomen, 
«  an  PEominatiou  i>f  the  n«^tum  by  the  finger,  may  clear  up  eases  which 
«crr  doubtful  till  such  assistance  was  olilained. 

Another  •■ausc  of  intestinal  oI)strnction  in  childhood  which  h  apt  to  give 
fiK"  Iti  mistakes  and  Cfmfusion,  from  the  rarity  of  this  accident  m  adults,  ia 
the  pnsd-mv'  of  tubercular  |»eritonitis.  Of  course  it  is  well  enough  known 
that  in  this  condition  there  may  W  troublesome  coasti[)atiou  ;  but  at  times 
we  have,  appnrrntly  fn>m  the  agglutination  of  adjacent  coils  nf  int<Mtiue,  a 
£itilicUy  mivlmuical  ubstructiou  pr<KluLi«l,  nn'calJiig  itself  not  only  by 
pnrtal  alMluraimd  distention,  but  al»<)  by  violent  peristalsis  of  the  ooiU  of 
hnret  above  the  ol»<4tni^i(m,  this  lieing  visible  through  the  abilominal  wall, 
a*  ta  maav  cases  of  stricture  of  the  intestine. 

\n  exnroimilion  of  tlic  mouth  reveals  at  times  disorders  so  common  in 
diiklh<XKi  as  almost  Ui  Ik*  callc*!  p-H-iiliar,— viz.,  stomatitis  in  its  various 
foim*.     We  may  have  little  blisters  with  dear  fluid  ou  the  tongue  and 
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mucous  mi^mbrane  of  tlie  moutli,  or  tlie  «potH  may  be  ratlier  like  lit 
superficial  ulcere ;  iii  cither  case  the  salivation  may  Ik'  extreme,  taid  tliere 
often  great  frtor  of  the  breath ;  the  tougue  also  is  often  fuul  and  tJic  who! 
digestive  system  deranged.  A  further  form  of  stomatitis  is  the  gangrenoQ 
(miniu,  cancrum  oris),  in  which  the  ed;^  of  the  raoutli  ou  one  side  lieooro 
black ;  the  disease  may  also  involve  the  gums,  the  teeth  fulling  out,  au' 
great  deatruetion  uf  the  parts  often  meults.  Tliis  destructive  disease  usuall 
follows  measles  or  w^me  geuoral  disease,  or,  at  any  nite,  (K^ciirs  in  ainueetio 
with  some  great  constitutional  depression.  A  similar  guugrcnous  disea^ 
may  attai!k  the  vidva  in  little  girls. 

Another  form  of  stomatitis  is  the  panisitie,  funnerly  and  often  even  no' 
spoken  of  as  aphthous  :  its  popular  name  is  "  thrubli,"  and  its  French  nam 
"mtigitef.*'  In  this  we  see  white  patolies  on  the  tongue,  on  the  inside  of  tb 
clieeks,  iir  on  the  throat  I-t  is  specially  pnme  to  occur  in  iulitnts  rcare 
artificially,  and  assumts  its  gn-at^st  intensity  in  ftuch  when  they  are  reduce 
to  the  last  stage  of  u'asting.  Under  the  mici-oscopc  the  tlialhis  and  s{>orc 
of  the  Oidium  albicans  may  be  recognized.  At  times  it  prcsenta,  when  o 
the  faua-i*,  a  <i!i'taiu  nwnd)hin(X!  lo  diphtheria. 

The  examination  of  the  throat  has  greater  importance  in  children  1x 
cause  we  cannot  always  be  guided  by  them  to  the  seat  of  their  pain,  j 
tonsillitis,  may  at  <im*  explain  the  existence  of  a  violent  febrile  disturlMince 
or  with  a  suspicious  scarlet  i"ash  the  apjKsiraacc  of  the  ihioat  may  at  one 
enable  iia  to  declare  scarlatina ;  in  other  <ases  the  presence  of  the  whil 
patches  uf  diphtheria  may  explain  an  othenvise  unint<>31igible  illness. 

The  discrimination  uf  the  various  forms  of  sui-e  tliruat  is  fur  from  easy 
often,  indeed,  it  is  impossible.  Redness  with  ]Mitcbes  of  exudation  (so-<'ane< 
idoers)  on  the  tonsil  or  on  \vy\h  tonsils,  (s>incident  with  a  high  tem|Miratur 
and  a  uniform  scjirlet  rash,  we  must  always  regard  as  scarlatina ;  but  whei 
the  rash  is  measly  rnther  than  of  uniform  scarlet  «>lor,  wlien  tlie  throat  i( 
«  little  sore  and  retl,  but  not  very  red,  and  ipiite  destitute  of  jiatehes,  am 
when  the  rash  is  very  brtglit  and  abundant  and  the  temi>oratur<'  only  slightl; 
elevated,  we  get  into  great  didiculties.  Sometimes  the  so-called  Gormat 
measles  (Kitheln,  epidemic  roseola)  may  lie  the  cause  of  the  symptoms.  A 
other  times,  with  slight  raslies  and  no  soiv  throat  we  may  l»e  in  the  pi-eseno 
of  a  trifling  ciytliema,  or  perhaps  of  a  rash  due  to  some  8]K?eial  surgica 
dressing  or  to  some  internal  reniMlies  which  are  Iwiing  used.  i 

Tonsillitis  with  |Kilelies  may  'x.'cnr  without  any  connection  with  scarla- 
tina, but  it  may  also  precede,  but  only  for  a  day,  the  appearance  of  tht 
scarlet  rash.  Wo  may,  however,  miss  the  rash  if  very  evaueaeent,  or  if 
search  had  not  l>cen  made  in  time  for  it.  Proljably  also  scarlet  feve-r  may 
affect  the  child  and  its  thnxit  without  any  rash  appearing  at  all ;  and  also 
a  sore  thnmt  may  appear  as  a  local  numlfestatiou  of  the  ihiIsou  (jiarticuiarly 
in  those  already  protected  by  an  attack)  without  the  whole  system  being 
contaminated  by  the  coutigion. 

Similar  diMculties  beset  the  diagnosis  uf  diphtheria :  when  well  maj^K^ 
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>re  easily  recognized  ;  thus,  we  may  have  the  white  mem- 
tion  on  the  uvula,  palate,  ami  ton^iU,  %vith  regurgitation  of 
tid*  ttmnigh  the  u<>:h>,  modenitely  high  I'ever^  and  alhnruiuouii  urine.  But 
a  case  with  one  or  two  indigajficaut  white  spots,  like  tiiose  of  foUieukr 
sillitis  we  may  snlwequcntly  find,  (hither  in  the  same  case  or  in  another 
Ff  uf  the  family,  that  the  trivial-loukhig  illnc^  was  the  fatal  diph- 
tberia.  Ail  such  cases  should  be  treated  with  eare,  and  all  should  be 
hh*l**H  aa  morn  or  lo:^  infertioui^,  althou^li  it  la  not  nf>cc>Si«ary  to  declare 
dw  udflfieooe  of  diphtheria  upuuly  till  the  syuiptoiiu  or  the  tietjnel  make  it 
aatam. 

Itching  at  the  nose  and  at  the  anu«,  and  grlndinf;  nf  thp  tei-th  in  sleep, 
baw  lievn  re^:anlpd^  with  justice,  a.^  evidcua-^  of  giLstro-mtc^tinal  irrilatlou: 
the  firvt,  indeed,  has  aei]ulred  a  reputation  as  diagnostic  of  Intestiuul  woims, 
raprriiJIr  when  comhini-d  wltli  pallor  and  wasting  notwitLstandiiig  a  good 
«|ipcti(e.  It  is  certain  that  picking  the  nose  is  very  ojmniou  iit  a  nitdtitude 
of  faacD  where  no  wonuH  appear.  The  writer,  indeed,  would  (HuiiLsttl  Uio 
to  refuse  to  make  the  diagnosis  of  worms  till  some  arc  seen.  Itch- 
sdtI  WTtttehing  at  the  anus,  if  quite  pmnount'efl,  are  very  suggeritive  of 
'aeat-worms"  (oxyuridw  venuicidares),  hut  even  thtiu  dL-lay  sliould  he  had 
till,  after  a  purgative  or  an  enema,  the  little  worms  arc  actually  seen. 

The  "  rouwl  worms"  [WMrtpd  hy  children,  or  wnnctimes  voniifi'd  by  them, 
— m  often  to  he  u.xjH.-lIud  mthcr  hfutui<e  id'  the  rhild's  iUufSti  fnini  some 
<Aet  caaao  tluui  to  be  themselves  the  cause  of  the  acute  attack.  Sumetimes 
thfT  ledge  in  enonnous  ntimbers  in  the  intestines  of  uuheadthy  children. 

Tapc-warma  occasionally  infect  even  quite  young  cliildrcn :  herC}  too, 
•egacoto  uf  the  worm  must  be  seen,  to  warrant  a  diagnosis. 

Towanis  the  lH>ginning  of  this  jKiper  there  are  warning  words  agaiuiit 
laelliing  being  n-ganK>d  as  a  cause  of  di^Kwtc ;  hut  these  remarks  do  not 
wanant  any  neglect  in  ascertaining  the  actual  state  of  the  deulitiou,  a  sub- 
ject to  l>e  fully  diwuss^^td  in  another  chapter. 

In  amm-'-tinn  with  the  physical  examination  of  the  child,  some  remarks 
have  Ijc^n  alrrady  muilc  in  the  present  diaptcr  on  peritoneal  clTusious  and 
OB  ^Undulftr  diseosc  in  the  abdomen.  Details  as  to  these,  and  the  varied 
immden  of  the  digestive  organs,  miwt  be  .studied  iu  the  cha])tera  devoted  to 

tlHW. 

GEXITO-l'RlNARY  SYflTEM. 

IHjonlers  in  the  genitfi-urlnary  system  present  fewer  points  calling  for 
iMrfine  than  in  tlie  ca.ie  of  the  other  physiological  systems. 

*n»e  iKfiirremt*  of  renal  afTections  after  scarhitina  is  in  this  uomiection 
"^•''  *if  xiif  Uftf^t  im|)ortant  considerations,  and  geneml  dropsy  or  olbumi- 
Buris  in  the  young  should  always  make  us  think  of  this,  although,  apart 
from  any  /ever,  jwrenchymatous  nephritis  is  sjKi-iidly  prone  to  ntTect  young 
•■ligntJi  Th*»  otiwr  forms  of  Bright's  disease  likewise  occur  in  ehildrcu, — 
ntdiwrttd  kklney  iiccasionally,  and  amyloid  kidney  frcf)uently. 

io  puve  CASC6  it  ifl  always  wcU  tu  examine  the  urine  for  albumen  aud 
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augar,  and  by  thfi  mioroecope.    To  do  this,  it  will  often  bo  nt 
have  recourse  Uy  the  catheter,  if  a  ainiph'  raiinot  othenvifte  Ix'  obtained. 

Gravel  in  the  uriuc  accounts  probably  fur  maiiy  painful  attacks 
flcpcaraing,  but  it  is  only  when  we  con  recognize  that  the  jiain  is  with  mi< 
rition,  or  when  we  see  the  urie-aeid  cn-Htals  mxm  after  the  water  w  paa 
that  we  may  be  able  to  make  the  dit^nosis.  Ooea3i«.nmIIy,  no  doubt,  thtf 
are  renal  toHcs  quite  unrecogniy^ble  in  our  young  patients,  althoiijrh  tl 
urine  may  guide  the  treatment  if  charj^^ed  witti  uric  acid  or  if  mixed  wil 
blood.  i 

When  the  rtone  is  in  the  bladder,  painful  micturition,  with  bloql 
especially  at  the  end  of  tlie  act,  or  tlie  iKx-asional  sloppaj^e  of  the  t*trear 
or  the  presence  of  pus  and  mucus  in  the  urine,  may  help  the  diagmisiB ;  bi 
this  can  I»e  made  oertatn  only  by  sounding  the  bhulder.  Vi'wnal  calculi 
in  (rlilldrcn  it*  almost  alwav!*  liniited  to  males. 

Pyelitis  "Kvurs  in  childhood  ;  it  may  ai"ise  from  a  calculus,  but  prubabl 
is  caused  more  often  by  scrofulous  deposits  in  the  pelvis  of  the  kiducy.  H 
diagnoi<is  in  to  be  made  a^  in  adults.  J 

Hydrouephn»sis  occurs  m  children,  and  may  iudocd  Ik;  oongenilid.  Tl 
presence  of  a  tumor  and  its  \'nriation.s  in  size,  with  great  alterations  in  tl 
quantities  of  urine  [ut>«setl,  may  guide  the  examination.  | 

Cancer  or  sarcoma  of  the  kiducy  udcu  attains  to  an  enormous  size  \ 
children,  with  great  swelling  of  the  BUjjerficiul  veins  and  the  most  extrcn: 
waiting.  I 

Diabetis,  both  ni  the  sacH-^liarinn  ami  in  the  iusipid  form,  is  fotmd  i 
childhood  :  the  snoeharinc  varictj'  is  at  times  clcsirly  tmwablo  as  an  hered 
tary  affection.  The  dlajjfnosia  is  made  aa  in  adults,  but  the  prognosis  i 
ohildhtwKl  of  diiilM'tr^  nu'llitus  is  the  worst  p>ssible. 

Piilyuria  from  granular  and  amyloid  kidney  must  be  remembered  i 
making  the  diagmwis  of  dlalietcs  insipidus. 

Urinary  sc^litnouls  in  childhood,  apart  frchm  pus,  blood,  easts,  and  cp 
lliclium,  usually  consist  of  urates  or  uric  fund.  Both  de|>osit«  are  oftem 
much  pulcr  than  in  aihill.'i,  and  white  urates,  ^jmetiraes  willi  he<lpehc 
crystals,  are  fr«|uently  res|K)naible  for  the  milky  urine  so  often  deecribcil  b 
miitliers  and  nurses:  occasionally,  of  oonrse,  the  milkincss  may  be  due  I 
pus.  Uric-acid  gnivel  is  c(»mpamtively  ciimnnm  in  childluKid.  Oxalnt* 
an>  oftcu  seen  likewise  in  the  8r:iliments.  Occasionally  cystine  is  found  i 
the  urine  of  children,  sometimes  with,  sometimes  without,  the  concurrenc 
of  eah'uhis ;  rystinuria,  although  re:i!ly  niif,  may  Im  found  in  several  mem 
bersof  the  same  family.  Cholestcrin  in  the  urine  is  very  rare:  the  writ* 
hw  f)<vn  it  in  n  case  with  old  inflamraatori' collections  in  the  kidney.  f 

Wetting  the  IhhI  at  night  (enurtwis,  nycturia)  may  U-  regartltd  as  esaeA 
tlolly  an  aifcction  of  childhood  :  it  will  be  discussed  elsewhere,  but  it  i 
nieutioucil  liere  more  especially  because  the  passing  of  water  in  bed  may  b 
(ho  only  iiviiiUble  sign  of  an  epileptic  fit  (Kciirring  during  tlie  uight. 

l)i*ut-dcrs  of  the  sexual  oi^aiis  need  not  detain  us.     The  prccociou 
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derrloptnent  of  them  in  childhood  has  hocn  altrady  mentioned.  The  db- 
coaooo  of  malformations  of  these  jiarta  will  Ix?  dcnit  with,  no  douht  in 
paS  ilrtAil,  flsfwhcre.  The  irritaliou  of  a  phimosis  or  its  iuilucnoc  in 
ikBtnolniaf;  masturbation  or  eniiresia  is  often  n  matter  for  inquiry  or  for 
fm^riail  trratraent.  In  \:;\rU  the  oix-urpenee  of  vulvitis  and  of  pnmlent 
dbdimr^^  from  the  jjeuital  paasi^res  may  at  times  raise  ven'  dilficult  and 
dingncmblc  questions ;  these  al^  must  l>o  disfHis^ed  in  special  clmplcrs. 

In  thus  parting  rapidly  in  review  some  of  the  sj-mptoms  whieh  assume 
irai*nrtanoe  in  phildhood  or  which  oarur  umler  iHSfuliar  forms  at 
ariy  aj:e«,  it  may  seem  a»  if  the  object  of  the  writer  had  Ijeen  to  awftiitimtc 
w^  |M>i-ulianttes.  Sneh  aoeentiiation  is  no  daubt,  in  a  sense,  important  and 
mbo  di'^sirablf? ;  but  it  is  still  more  iinjHirtant  tliat  thf  diuea.si's  of  childhood 
■boald  be  studied  in  the  widf^t  possible  manner,  romjKirin^  the  symptoms 
of  fhc  fame  dii*casfri  as  they  (xrur  m  early  life,  in  adults,  or  in  (lie  agt-d. 
Tie  vtudy  of  the  diseases  of  children,  fntm  their  variety  and  multiplicity, 
t*  one  M  ajvt  08  some  other  sjiecialities  to  rantrai:!  the  mental  view  of  those 
cd  tti  it  ;  but  strenuous  eil^jrtji  must  be  made  to  I'csist  any  injurious 
ktional  influence  which  may  tend  to  arise  even  from  the  restrictions  of 
m^.  The  symptoms  of  disease  must  be  viewed  as  they  oecnr  at  all  ages: 
the  vabe  and  signiflcaucc  of  these  have  been  discuBstxJ  by  the  writer  at 
fvi(Kidf>rBhle  length  in  his  "  Clinical  Manual,"  to  which  he  ventures  to  refer 
the  nwif-r,  enpivially  as  under  its  various  chapters  biblio^rapliiral  references 
In  flaudanf  works  and  sj)ocial  memoirs  will  be  found :  it  is  ouly  in  such 
ftiO  umI  pJaboratc  treatises  as  these  that  the  satisfactory  discussion  of 
tympUm* isnt  all  possible. 
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".  "^I'tfK  iiiS  R-sriration  it  will  be  appropriate  to  enumerate  and  discus 

.<»..;   -«*?ti-5U-'i:i*-  --r  .TJirai'toristics,  associated  with  the  phenomeua  of  disease 

.a-  .^T-   ^1**1*. 'U  -X'  S?  dejiendent  upon  or  attributable  to  differences  of  rao 

s,<w    ■•!.:•  uttAii-        rV-a:  the  various  communities  of  mankind,  situated  a 

K"   -*v  utu\<-  >uva  disiimilar  circumstances  of  life,  should  manifest  diver 

>^w*.  -,»  iKT  ti'-K-rt-i  j>i\x*livities,  as  well  as  in  their  physiological  tendcucicG 

»..«..»*  ifS-^wr  '•'■rciv  of  acceptance.     While  it  is  true  that  each  race,  as  i 

w.*,   •*.s«?e*>^  siR^Yi^fibility  to  the  morbific  influence  of  all  ordinary  dis 

^.^>^  M.*i   Mdi.  hw  x-an  lay  claim  to  complete  immunity  from  any,  still  w 

»,.     .»..•»;    t'  .r-iTvwV  that  there  arc  many  marked  variations  and  contrast 

\,..i     .1    :H      f\'vv';>v  and  in  the  manifestations  of  morbid  phenomena 

s." .*.;.!   u*.  -.irr»t.-i.rtU  <)  propoa,  "  Man  is  not  born,  does  not  live,  does  no 

.:V-     .^.x^  i*v  .tv,  in  iho  same  manner,  on  all  points  of  the  earth.     Birth 

u.  «^>i.<K«.  *  v.  .><'aih  all  change  with  climate  and  soil,  all  are  modified  b; 

^^   ..%i  Ku»'.fifc';^>-"     I"  jiassing  to  a  consideration  of  the  causes  or  condi 

x-.jv   iNik    »*v  *•''  thi^^  differentiations  in  diwase,  we  must  not  conjeotup 

a.«     N    »»vf-fA.-nini:  factors  arc  the  same  as  those  normal  or  pliysiologica 

^..H!^.>  -»»«  Si0v-i?t  U^tween  the  various  races.     Deductions  based  ujx)! 

•.*iv  v-^"*    •**"*"  *"*'■'*  ^"^  wlor  of  skin,  character  of  iiair,  size,  shape,  am 

.,N  ^^^,•■^■».^■l.t  ,'.;nwn!^ions  of  the  skull  and  face,  which  in  themselves,  as  cai 

s    %«*!^  A  jtfflviTN-iitixi  c«>uld  not  jwssibly  modify  or  control  the  expressioi 

^!s»*w  «TV  not  to  be  interrogated  here.     It  seems  best,  lioth  from  pas 

■i-v^NV  *»?  fr*^w  careful  estimations,  to  attribute  variation  in  suscep 

*■  *h,U\\  ^>  tvrtain  fine  differences  in  the  structure  and  activity  of  the  tissuei 

l\M  AW  *>w»cemcd  in  the  manifestations  of  morbid  processes, — particulan 

UhM  Moiuc  t*>  **'**  domain  of  the  histologist.     As  to  exactly  how  these  dis- 

"lit*  Iwtween  ixH>ph'  ™"*c  to  originate  and  are  now  jK-qietuatcd,  withoui 
riaU  •  vmprehending  their  precise  nature,  we  cannot  ascribe  a  better  source 
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tlian  tittt  ofdimotf  acting  through  long  porimla  of  linio.  Wc  know  that  in 
ihk  we  have  a  powerful  clcnipnt  for  gtxwl  and  for  bnfl.  Apiin,  we  know 
thai  a.  tiux:  in(li^n<iiis  t*>  a  cortain  euuntr>*  at^tjiiin^,  ihnxi^h  iiuitiy  gt>n<>ni- 
tioHv  thomettrutic*,  the  formation  of  which  can  l>e  distiiKlly  traced  to 
diBiatir  and  telluric  influi'nrcft.  Wc  know,  further,  how  habits  of  life 
4eftiuttly  (l<-t(-nnine  the  ^u.s^vplibility  and  iion-susct-ptibility  to  certain  di&- 
tmt%  and  that  chai^  of  environment  always  induces  more  or  less  change 
in  the  j>hyni(|UP,  mental  traits,  and  morals  of  any  man,  or  group,  or  even 
naliiKi,  of  men.  M'bilc  no  attempt  will  be  made  to  theorize,  yet  it  (hies 
ween  probtble  that  an  explanation  of  many  of  the  dissimilarities  which  arc 
rnadrntal  to  the  inorbiil  phenomena  of  tlie  <IifFerent  races  might  be  traced 

I  to  these  ocAinutJi  of  envin>nmeiit,  such  an  mi\,  clinute,  geographical  |k>sI- 
tioii,  fbod,  and  social  condition,  all  of  which  are  known  to  be  influential  or 
qualified  to  alter  the  type.and  per$onnel  of  disease. 
Among  tiiese  preditipofling  conditions  tliat  are  fotind  to  modifr  diF<ease, 
BoneaeeiDS  more  promineut  and  worthy  of  our  couKidcration  than  that  of 
dimate.  Of  course  this  of  itself  is  totally  incapable  of  generating  9pct^jic 
daone;  ret  that  it  dm-s  institute  constitutional  |x^iliaritie(<  and  tendencies, 
tknoi^  molcouLir  m<xlif)mtioa!)  of  the  tissues,  whicii  gradually  l»ee«(mc 
ponmnent  and  capable  of  hereditary  transmission,  would  seem  to  be  amply 
warranted  by  pnflt  expericm-e  and  (>b«*er\':itions.  Man,  like  tlie  uninialp  and 
plants,  bears  the  stzunp  uf  geographical  areaiJ,  and  as  the  varitrd  regions 
have  their  natural  order  of  fauna  and  flora,  so  it  is  with  the  different  races : 
Dfither  can  transgress  Ua  fixed  limits  without  danger,  deterioration,  ami 
oUimale  d<«tnicti(m.  Uy  rofen^nM?  to  the  latitudinal  position  of  the  diflcrent 
fie»  it  will  be  seen  that  each  one  has  its  own  special  limit«  of  health  defined 
by  rignntiu*  laws  of  climate.  The  Icelander  perisiies  with  phthisis  if  trans- 
pocted  u»  <'o|»enhag(fn,  the  tropics  are  fainl  to  Europeans,  and  tfic  Dutch 
hare  been  totally  unable  to  people  Snniatm  and  Java.  For  the  white  race, 
we  fiod  them  enjoying  the  most  perfect  health  and  the  highest  t\'pe  of 
ihyaieni  and  intellet-tual  devehtpment  in  t}ie  tem[H>mte  xoiws,  above  45°  to 
the  Baiten)  and  aUn'c  40°  in  the  Western  Hemisphere.  Whenever  they 
Bipate  many  degrees  below  these  lines  a  series  of  profound  physiological 
ckangei  set  in,  which  continue  in  the  ratio  of  the  length  of  n-Hidenn*,  to- 
getbrr  with  the  conjoined  cfleots  of  heat  and  other  inHiicnceti  Incident  to 
but  dimatefl  and  habits  of  life. 

On  the  other  hand,  if  we  look  at  the  intertropical  races  approaching  the 
tojtmlff  of  the  white  race,  we  sec  a  lii^t  of  deleterious  influences  begin  that 
ffrhaHy  grow  worw  as  they  come  nearer.  Tn  some  climatcH  everytJiing 
tend*  to  hiocler.  No  Asiatic  race  has  ever  sliown  that  it  pow<esse<l  the  |»ower 
«f  aHMtanee  or  the  power  of  progress.  Neither  the  Mamelukes,  who  were 
-uCtaauian  nwe,  nor  the  Turks,  who  are  Mongolians,  unlesH  they  married 
native  women,  whie_h  the  Mamelukes  never  did,  could  continue  tJieir  race  in 
l^ppr,  al/  their  offspring  iH'risbing  in  the  first  or  see*)nd  year  rVnlney). 
Ih,  Kconrth  McKinnon  rfaya  of  the  children  in  Bengal  that,  "  Even 
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when  there  is  no  tangible  diticasc,  nutritiou  and  oxygenation  do  uot  appcj 
to  go  on  favoral)!}' ;  the  »khi  la  pale,  the  tnudc^los  wauiiug  in  mil>stan{¥  ad 
toue ;  the  Joyous  spiritd  of  childreu  an;  wantiug,  the  body  is  iocrt  aad  p 
mind  listless."  How  utterly  uutavorable  the  eincunistajioes  arc  here  i| 
doubly  empiiaiiizBl  by  Dr.  Twining,  whf>  states  that,  after  much  aeanii  ad 
careful  inquir)',  he  was  imablc  to  fiud  anywhere  a  isamplo  of  the  third  ga 
cration  from  unmixed  European  stoek.  The  Hindoos  are  of  Cancoai 
origin,  but  expc»i«tl  during  eounlleHti  geuH-atiouK  to  the  saine  suciottwion  c 
depressing  inttueuees  of  climate,  so  tliat  a  temperament  is  bt^tten  whi< 
differs  widely  from  that  of  Europeans,  as  is  seen  in  their  iaeapactty  i 
withstand  discttse,  unti  in  their  low  tienous  and  uius4idar  {mwer.  i 

While  it  is  true  that  m:ui  eau  uud  docs  uvero(»me  many  oi'  the  barrifil 
of  cUmatc,  yet  these  violations  of  his  natumi  habitjit  and  iVigime  are  alwqg 
wxuier  or  later  fotlowtnl  Ity  reactions  that  hring  alwiit  disaster  to  his  pliya 
tal  well-lwing.  The  Khiigliis  iMwture  thtilr  flis'-ks  on  the  Pamir  phiteai 
perhaps  the  highest  steppe  iu  the  worM,  and  they  dwell  in  tlic  tropical  pan 
of  Southern  Egypt,  a.-*  well  jis  at  tlie  ill-famed  Massowah,  on  the  Hed  Sa 
We  find  the  Chim^st!  at  Kiakhta,  on  the  Siberian  boundary',  where  tfi 
mean  temperature  is  below  freezing  and  the  thcmiometcr  fidls  in  wintta- 1 
40**  Ilfiaumur,  and  we  find  them  in  the  island  of  Singajwre,  wliieh  ainioi 
touches  the  «juati»r.  Turkish  ruets,  sueh  as  the  Yakuts,  are  settled  tm  tli 
Lena,  where  Kennan  fuund  them  gossiping  in  the  open  air  at  a  tempera 
ture  of  32°  Rfemmur,  cljul  only  in  a  shirt  and  a  fur  coat.  These  are  sufi 
cient  to  show  that  man  is  capable  tif  fonnhly  adapting  Inniswlf  to  alniof 
any  eireumslaoi-e  uf  lile;  but  he  does  so  at  great  eost  to  his  physieal  au 
intellectual  weil-lx-ing,  for  in  every  instanoe  where  tlie  departure  from  hi 
original  habitat  has  U^en  distant  and  at  short  intcr\'als  of  time  he 
suUerc-d  pixiportionally. 

There  arc  certain  other  facts  associated  witli  man's  gcographieal  distri 
butioii  over  the  earth,  aint>ng  which  uiui^t  Ik?  mi-titiontxl  that  in  appnuu-hin; 
the  equator  it  lias  Ix-cn  found  that  the  mortality'  is  iucrcascd,  aud  cooae 
qucntly  the  average  <hiration  of  life  is  lessened.  I 

Again,  further  obsiT\-alion  goes  t4)  show  that  the  projHtrtional  nnmlw 
of  individuals  who  attain  a  given  age  dit!cr»  in  diHei'eiit  elimati!^,  and  tli< 
wanner  the  climate,  other  things  being  equal,  the  shorter  the  average  life 
early  pulKtrty  lnMiig  always  ass(H'iated  with  pn'matiire  doi-ay.  In  Europ 
tliis  is  illustrated,  being  for  Italy  one  d*suh  in  twenty-eight,  and  for  Eng 
land  one  in  furty-sL\.  From  estinmles  mmie  a  few  years  since  (Br.  C.  F 
Campbell,  .Si.M*nr«)  upon  the  adult  malm  lielonging  t4»  the  tweiety  of  Odd- 
Fellows,  in  the  Uiiite<l  States,  it  was  found  that  the  dcath-mte  of  tho« 
of  the  Southern  or  tropical  States  was  just  twice  as  great  as  that  of  thosf 
in  the  temperate  ones  of  the  North,  it  being  for  tite  funuer,  as  an  an* 
uual  average,  1.42  per  100  death-rate  and  .J)4fi  wwk  of  sickness,  and 
for  the  latter,  as  an  annual  avenge,  .70  per  100  death-rate  and  .2(JG  week 
of  sickness.   .Iu  making  a  uomparative  use  uf  these  stateiiicuts  to  govern 
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tompfratiire  is  ncurly  always  inimicul  lo  tlicm,  still 
dir  (SIMS  »f  d(Ath  in  rhildren  afloitl  ven*  many  coutraj^tR  to  thotM*  of  adults, 
tad  nuus«]uently  our  c-oiifliisicinB  should  be  ^uanltxl.  UndtT  tliia  s|}ecial 
liBithig  we  have  the  itwiilw  of  the  eompilations  of  Dr.  KUlund,  of  Stock- 
bnlm,  wtiidi  pvvs  the  annuat  dcatli-mte  of  childnMi  undfT  nno  year  in 
Tarioiis  parts  of  tJie  world.  For  Europe,  the  avoragc  he  states  as  Ixiinj^ 
iw*iity-6vc  per  cent,  of  a]l  dmths,  and  for  the  larjre«t  citiee  of  the  United 
y*Mm  he  nys,  "The  InfiiutA  dying  under  one  year  avtfagi'  fifty  per  tTnt. 
Iff  the  whole  numlxT  bom;"  though  in  contrast  to  this  a»8ertion  I  Bliall 
htm  to  aild  thai  the  avernpe  death-rate  of  suoh  children  for  thirty-one 
iqgirtMwi  dties,  oa  ^iveu  by  the  Tculh  Consim,  \va»  only  287. A  per  10<X). 

8ignor  Bodic  has  recently  publlslied  some  figures  that  corrobcirote 
EkluiidV  ilata  very  sulistunt tally  as  regards  Eurujie.  Ho,  however,  statefl 
ihftt  only  twenty  \ier  rent,  of  the  children  die  in  the  first  year,  that  ten 
pFT  emu  die  in  the  (intt  month,  and  that  full  thirty-three  {M>r  rent,  of 
the  muAJuder  die  Ix^fore  they  ruieh  the  tiflh  year.  FoUowiu^  tlie  data  of 
Eklara).  tiie  lowest  death-rates  nre  found  in  Reljrinm,  Drnuiark,  Swctlen, 
Eiffbiiid,  and  Switjwrianil.  wliere  they  vary  fn>m  14.^  to  '2t'},'2  [ter  1CK>, 
the  hijcfatst  ntt(¥,  from  31  to  48  per  10(),  being  found  in  Austria,  Gcr- 
wtmft  and  Uiiwin.  For  ncrlin  it  is  j;iven  at  5S.1,  for  Paris  -TO.S,  and 
fir  St.  Pctentburg,  where  the  (Uiith-rateM  arr  known  to  cxaied  fretpiently 
the  birtha  by  aa  many  as  lOU  per  month,  the  rate  is  32.5  {ler  100.  The 
variatiocv  in  those  fipires  are  not  sufficiently  markwl  and  (renoral  to  war- 
nst  the  njueluHion  tliat  tlie  fattor  of  <-limnte  i^  an  im|t<trtant  in  gx>v- 
tnuafc  the  diHCitaeBof  cliildreu  a^  in  adults.  However,  when  we  conic  to 
OOMider  tlie  6irtnr  of  cZ/lm  or  aorini  comfitinn,  we  ehall  tind  n  decidedly 
pmnlnit  and  jiotenl  induem'e  at  work  in  this  kind  of  Individnala  M. 
KurGri,  of  Buda-I'c»th,  lins  found  the  following  to  rcpivsent  his  experience 
IB  the  matter  of  suscpptibility  to  infectious  and  couta^iouf<  (liwases  among 
flddmi.  C'holem,  amall-pox,  nu-a.'iles,  and  typhoid  fever  arc  more  pnn'a- 
knl  amonf;  the  poor,  wliile  diphtheria,  croup,  pertussis,  and  scarlet  fever 
WK  fimod  among  the  well-to-do.  Zymotic  diseases,  as  a  whole,  are  sixty 
per  emt.  more  fmfjnent  among  tlnw  living  in  lawnirntK  than  in  hifjher 
jiwninl^wi,  But  the  iucrea;^  mortality  iu  underground  t<'m-nu>nts  applictl 
Nnly  in  ecrtaln  diaeascs,  cfipccially  measles  and  pertussis,  while  diphtheria 
and  fw^rlet  fever  were  ten  per  cent,  le^s  than  in  |)eople  living  above- 
(CnmiiiL  In  re^nl  to  other  statistics  bearing  upon  the  .subject,  those  of  the 
ritT  of  l>ublin  show  that  clii*i  has  a  decided  and  impfirtant  influence 
opon  the  Ii»ng*'A'ity  awl  lienltli  of  town-<lwellens.  For  the  first  elaffs  of 
■ocietr,  including  the  members  of  the  professions  and  independent  ]»c<tple, 
ihr  dtath-mte  was  found  to  be*  22.o  per  HXK*,  for  the  middle  or  woond 
dw  35.-I,  (or  the  tliird  class,  shopkeepers,  nrti.«ans,  and  trades-jiefiple, 
3SJ,  and  for  the  fourth  cla»w,  roni|K)«<il  of  thiww  in  service,  jails,  and 
vwUmmucs^  37Ji  per  1000.     In  l^ondoii  the  denth-rate  has  U-en  found 
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to  be,  aniung  the  ricli,  fruni  12J  to  25  per  lOCK),  and  for  the  poor,  fro 
25  to  35  per  lOOO.  The  wtH-t*>-tlo  in  England  have  an  avenge  liie  i 
fifty-five  years,  while  the  artiEUin  class  live  only  a  little  over  half  of  th, 
— nainejy,  twenty-nine  and  a  Iialf  yean*.  ■ 

From  the  foreguiny  litatenieuts  of  cUraote,  and  its  undoubted  influen 
through  temperature,  foo<l,  etc.,  of  gc<:^rap]iieal  distribution  aud  its  rd 
tiouB  to  birth,  maturity,  and  decline,  and  of  elai^  with  the  ilitterei^ 
that  it  is  seen  to  produce  in  sickuoss  and  mortality,  1  tliink  that  « 
may  proiwrly  infer  that  they  eongtitiile  some  of  tlie  prineijMd  jioure 
through  which  we  may  explain  the  diversities  in  tyiw  and  niiw-eptibility  i 
the  diHorejit  disca-ses  among  difteivnt  j»eoplc.  If,  ua  will  be  aetoj,  the  uvg 
and  the  yellow  race  ditfcr  widely  from  the  European  in  their  suacepl 
bility  tu  the  morbilic  influem^s  of  certain  diueaiiet!,  tlieu  we  must  coacei 
tliat  thi^  is  lje<:auj*e  of  the  difl'crenws  in  the  methods  of  tlieir  living,  the 
liKaxtiun,  diet  and  habits,  together  with  the  other  pwuliaritien  that  exist  i 
the  etnu-turc  and  fimctions  of  their  tissues,  to  which  wc  can  now  on] 
brieily  alluile.  Rearioninff  from  analt^y  of  those  disc-ascji  that  we  know  c 
exist  by  uuinired  constitutional  pwuliarities,  such  as  ichthyui^is,  where 
is  the  atmclurc  and  mode  of  growth  of  the  epidennic  cells.  Im'mojjhili 
where  it  is  the  structure,  presumably,  of  the  bUKwI -vessels,  and  Daltonisi: 
where  it  is  the  finer  details  of  the  retina,  we  are  L-d  U>  believe  that  it  is  tl 
same  with  the  vatx^,  and  that  in  tiicli  it  is  the  peculiar  structure  and  activit 
of  the  tissues  which  are  mostly  cxiiKwnied  in  eaeli  disease,  that  arc  at  faiil 
Of  r{Hir>*e  our  prcs«'Tit  knowlcdgt'  does  not  furnish  us  with  sufficient  ilata  1 
offer  a  di-seription  of  these  subtile  changes  ;  yet  that  this  is  a  proper  explani 
tion  apiK-ars  to  be  warranted  by  such  knowledge  as  we  do  pfissess,  bcin 
particularlv  appliciible  to  those  classes  of  disease  due  to  inf('cti()n, — thot 
obviously  attributable  to  morbid  animal  poisons  and  bacteria.  The  limit 
of  this  chapter  preclude  any  furtjier  notice  under  this  section,  and  wo  sha 
BOW  enumerate!  a  few  of  the  pnn('i|ud  diKea.sc^(  in  which  mr-e  and  nationalit 
arc  seen  to  aflect  their  or<1er  and  phenomena,  cuabliug  the  reader  tu  see  th 
scope  and  purpose  of  these  distinctious. 

Whooping-Cough. — The  history  of  this  disease  b^'na  in  the  middl 
of  tlie  sixteenth  century,  when  B:iillou  gives  the  first  destaiptiou,  though  i 
must  be  said  that  a  disease  presenting  sneli  well-defined  characteristics  muf 
have  existed  long  iK-fore,  The  native  habitat  of  it  is  probably  very  narrow 
and  does  not  eurresjMind  to  its  presi-nt  limits.  In  Enrti|K*  the  disease  is  tolei 
ably  uniform  in  its  dilfusiou,  the  ISeandiuavian  countries  sliowing  it  quit 
extensively.  In  Swpilen,  from  1749  to  17fM,  more  than  43,000  clnldrci 
dietl  of  it  (Kosensteiti,  "  Kinderkrankheiten,"  1785),  and  from  1862  I 
1881,  acet>rding  to  official  returns,  there  died  8fi,UO0.  It  is  said  to  b 
equally  fatal  in  Russia,  Denmark,  ami  Norway.  In  Pnisaia,  from  187- 
to  1880,  nearly  85,0(X)  4;hildrcn  suorumbed  to  pertussis.  In  England  am 
Wales,  from  1848  to  1855,  there  were  72,000  deaths,  and  from  1 858  to  1807 
120jO(X).     It  is  btarcely  less  fiital  in  France^  Belgiuai,  Gci-mauy,  Holland 
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SnitliUHl,  ami  Irolaod.  In  tbe  latter,  wTonling  Ut  WyWc's  ai^rount  (Edin. 
Med.  atui  •'^uty.  Jour.,  184-'j),  It  has  the  character  of  an  endemic  mnlady, 
with  a  mortality  that  ranks  fifth  on  the  list  of  the  causes  of  death,  it  being 
in  1841  the  otii^  of  37,:^00  deattia  Only  fuiir  exuniplen  of  it  have  been 
DOtoJ  in  leekiDd  during  the  pmscnt  centurv*,  uud  Fiiiisen  in  a  praetiee  often 
yaui<  ne\'pr  saw  a  case  there.  There  liave  been  only  three  epidemics  in  the 
y»ave  IfllaadB.  Aceording  to  Tobler,  it  la  epidemic  in  Palestine.  In  Aue- 
tnlii  H  is  comparatively  a  new  disease,  and  has  oecurrcd  only  since  1830, 
but  it  wa.-*  epidemic  iu  tlie  years  184;t  and  18i)G.  It  fir*!*  apitearerl  in  New 
Ztalaod  in  1847.  In  Africa  it  ha^  oceurrcd  only  in  a  fevf  regions  and  some 
€»f  tbe  adjacent  islands,  such  a**  ^[an^itius,  Madagascar,  and  Cape  Colony, 
aleo  in  the  interior  of  South  Afri(»,  Western  Srtuilan,  Algiers,  and  Kgypt. 
In  ^gvpt,  Pruuer  has  seen  It  in  diildren  of  evory  color.  According  to 
Heyouum  and  Waitz  ("  Diseases  of  Children  in  Hot  Climates/'  1851),  the 
disraw  in  the  East  Indies  is  found  as  much  among  the  children  of  tJie 
Malay  ami  JapanefK*  i>opulation  as  among  theEuroj>eflns.  Milroy,  Maelcay, 
aod  othem  speak  in  general  termji  «f  its  tKXTurrem-e  auiuug  tlie  native  clul- 
drm  of  India :  there  it  fKvurs  from  the  lowest  altitude  np  to  GoOO  and  8000 
frrt.  U  ia  ran^ly  found  in  Central  Americji,  though  oftrn  Been  in  Brazil, 
Cbtlt,  and  Peru.  In  the  Jforthero  and  Western  States  of  this  country  it 
it  frequently  as  common  as  In  Eunipe.  and  oceurR  in  all  seasons  of  the 
JW.  AcDurding  to  ex{>erieni¥,  it  ntl:u-ks  :ill  trireles  and  classes  of  [Ktpula- 
tioo,  though  it  is  more  fatal  in  the  jKx-ir  than  in  the  rich.  The  disease  is 
■ore  £ital  in  mules  than  in  females,  in  the  conntr%-  than  in  cities,  and 
MBBnm  its  mcjst  unfavomble  type  In  moiintainDUB  hh-uoiis.  In  regard  to 
ibe  influence  of  race,  it  is  more  tluui  twice  as  fatal  for  blacks  as  it  ia  for 
*hite«,  the  prf>portion  being,  according  to  the  Tenth  Census,  for  whites  14.3 
and  for  bbu-kn  XU\  for  each  IQOO  deaths  fmm  all  muses. 

Oerebro-Spinal  Menin^tia. — The  general  history  of  this  disease  until 
i|uitt'  recently  sterns  to  have  l>een  largely  occupied  by  Europe.  Tl\e  ooun- 
Ibai  il  lias  bcs-n  oftenest  and  most  ejttenaively  s(*n  in  an>  France, 
in  tlie  southern,  western,  and  northern  parts,  Italy,  particularly  in 
the  prcnnncHi  of  Sicily,  and  Sweden  as  far  north  as  03°.  It  has  been 
pcwalent,  titough  rarely,  in  Ireland,  Russia,  Denmark  (previous  to  1848), 
Bimgar^',  Austria,  and  (jreei'e,  U  is  al>84>lntely  rare  in  the  Iberian  Pcuin- 
m\m,  R^iumania,  and  Turk^.  It  is  not  common  in  Englnnd,  the  Nether- 
IukU,  atKl  SwitzerlaiHl,  except  in  ven,'  (»Hpht  and  (K-cjifticma!  fttmis.  Soot- 
Imd,  Belgium,  Nortli  anil  Central  Italy,  and  liviaml  stxm,  as  yet,  to  liave 
vril-ntgh  criroplct«  imnmnity.  The  only  references  to  it  in  the  Orient  are 
frcoD  Pentia,  Syria,  and  Asia  Minor,  and  some  few  cancn  that  have  lieen  met 
vrcl)  in  India.  S>  far  as  published  rc[)orts  are  caleuhitod  to  give  iuforma- 
ikm,  the  W&t  Indies,  Mexico,  and  Central  America  are  free  from  it.  AVith 
n^ud  to  AiritM,  A  Igiers  is  the  only  place  where  we  bear  of  it,  aud,  aceording 
toPmner,  the  .\ralw  snfFerc«l  e(|ually  witli  the  whites.  There  seem  to  be 
discrepancies  in  tbe  accounts  of  this  disease  as  it  |>ertains  to  the  wliite 
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aiid   coiorLil   races.     In  several   epidemics  that  have  visited  the  United 
States,  the  negro  race  liaa  puften«i  with  unusual  ai^verity.     Of  iSo  patienta. 
trpatiid  by  Amc8j  of  Montguniery,  AlaUuna,  23  were  white  and  63  bluelLfl 
In  tJic  epidemie  at  Nevv^  Orleans  in  1850  the  nt^roes  suficred  moeit,  and 
it  was  chiefly  confined  to  llieni.     The  sinie  was  the  <aifte  in  Memphis,  Tcn-j 
nesMee,  in  1H62-63,  when  it  broke  out  among  die  colored  troops.     Thersf 
were  strung  evidcnees  of  the   unusual  suscfptibiliti.'  of  the  colored  race 
ID   the  epidemics  in  Missiifetippi,  18(J2-(J3  (Hughes,  ''Trans.  Mtss,  Mwl. 
Convention,  187K"),  in  Mobile,  Alatjtuna,  18G4— 65,  and  iu  Maryland  iu 
18G4.    According  to  Williams,  of  Moutgomery,  in  1848,  out  of  84  patients 
10  were  iindor  10  veal's,  and  23  betiveen  10  and  20,  the  ditwuise  l)eing  |iar- 
tieulurly  M'vere  in   thu  nt^ru.     In  the  distaise  ut   Philadelphia  in   1867. 
GitJicns  says  that  it  was  "particularly  severe  in  the  Dt^roes."     At 
present,  and  for  several  years  past,  this  c^juntrj'  has  been  the  chief  scat 
the  disease.     In  distribution  it  has  extendetl  from  Canada  to  tJie  Gulf,  ant 
from  oecan  to  ttnesiu.     The  first  outbreak  presenting  an  epidemic  <!lmnu; 
occuiTtxl  iu  1814,  aud  swept  over  the  New  England  States,  lasting  until 
1816.    A  remarkable  feature  of  this  occurrence  was  its  being  liniito*!  nearly 
entirely  t<j  children,  the  various  epideuiits  thirtiigliout  tlie  world  herettjtbre 
showing  marked  differeuces  iu  this  resjicct.    There  can  be  no  doubt,  judging 
from  tlic  data  of  pa.st  experience,  that  this  disease  is  more  severe  in  thoa 
dark  mix's  than  in  the  whites,  tlie  ratio  of  susreptibility  ami  meverity  I>eingV 
exactly  projiortioual  to  the  de[>th  of  color,  the  blark(St  sufieriug  most. 

Trismus  Neonatorum. — (^*ncof  the  most  notable  jx'intswnneeted  with 
the  gerigraphital  distribution  of  this  dist^iae,  as  comjMired  with  tetanus  in 
the  adult,  is  the  much  greater  prevalence  of  the  former  in  (he  higher  lati- 
tudes, and  even  in  the  extreme  jwlar  regions,  of  Ixith  hemispheres.  This  is 
partieuhirly  true  of  lai^*  and  pipulout^  towns,  where  most  of  the  deatlm 
from  trit^mu!4  among  uew-l)orn  infants  ant  among  the  jtoorcr  classes  and 
in  the  ill-kept  foundling  or  lying-in  hospitals.  In  Cayenne  this  disease  is 
terribly  fatal.  In  liritish  Liuiana,  according  to  Hanoot^k,  it  kills,  upon  an  j 
average,  more  tlian  half  the  chitdreu  Itorn.  In  <'ul»a  it  Is  very  diwistroufi^J 
there  being  369  deaths  re[x>rted  in  the  oflieial  documents  in  two  years.  In 
Jamaica  twenty-five  per  cert,  of  the  no^ro  children  die  of  it  cat^h  year ;  and 
it  iH  said  to  be  ec^ually  destructive  in  Harbadoes,  (Ireuada,  and  St.  Tlumuw. 
Bourel-Koncit'i'c  citiumtcs  the  dentlis  from  trismus  in  Rio  Janeiro  at  one- 
fourth  of  all  the  infants  boni  in  one  year.  In  the  city  of  Bnonos  Ayrcs, 
with  a  [Mipulation  of  2()<),(KK)  and  a  yearly  increase  of  one  thousand,  the 
deattis  from  trismus  in  1875  were  445,  though  they  have  steadily  decline 
ever  since,  aud  in  1880  weiT  only  108  for  the  first  six  months  of  theyt 
MimtcgazKR  witnrsseil  a  frightful  epidemic  in  Montevideo  in  18o2.  Th*"^ 
deaths  lu  \ew  Orleans  during  the  same  year  were  249  out  of  a  total  mor- 
tality of  6617,  or  37.6  per  1000.  The  mortality  in  Charleston,  South  Caro- 
lina, in  1856  was  40  per  1000.  In  the  tropi«d  regions  of  the  Kaslcrn 
Hemisphere  the  disease  hi  ct|ually  severe,  epidemics  having  visited  India, 
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Afrkai.  and  the'  Mnliiy  Art'lii}M>l!i;^.  There  seeniii  to  Im:  little  iuformation 
of  retvitt  date  ooiioc'niiii>;  tbis  dist-ase  iu  Soulht-ru  Europt.  Acuunliug  to 
U'yidt:!,  in  1K54  it  bnamequite  (*uinniua  in  Irt>latid.  It  \\an  al»o  Ix'en  mcQ- 
iMMMvi  by  Patvuia  us  txcurnug  iu  Italy  in  183o.  It  Utauuu  c'[>idetuiu  in 
Inlaiid  a  poixl  many  years  since,  and  was  attended  with  great  loss  of  life : 
during  thf  endcuiic  wbitli  viHitifl  tlie  Wi>»tnianna  iHlands,  off'  tho  84:iUthem 
iiMtf  (lie  mortality  rGaclaxl  a.^^  high  aa  sixty-four  [icr  cent.  TrismuH  in  said 
l<>  U'  Blare  cv»mmon  among  Jewish  and  Mohammedan  children  ihan  among 
xham^  ofolher  rMtv,  We  are  iiidi-btt'd  ta  lialilwin,  of  Alabutna,  and  Dowell 
for  a  U<scriptiou  of  Uiin  malady  in  the  uv^ru  child.  £x|>erience  tihcws  that 
in  D(!^rnft*  the  disease  is  always  atteudetl  by  a  higii  rate  of  mortality,  verj' 
few  p<ttii^  well  when  onoe  attat-ktHl.  In  tlip  Dnbliii  Rotunda  Itot^pital  tlie 
dcaUi-nUe  fn>m  1757  tu  188*2  was  sixteen  [wr  cent.,  and  a  large  jjrojMrlion 
of  ibfaic  were  said  to  bo  caused  by  triamufl.  Viewinj;  (his  di8(^aa>  in  any  of 
ita  csosativG  relations,  whether  filth,  tirine  oo  the  cord,  pressure  u{>oq  the 
hnun,  or  what  nut,  one  thing  is  always  prominent,  and  that  is  nt^lect  or 
itiAttctilion  tu  the  ordiuark'  can*  uf  the  infant.  1  have  never  sain  a  c^ase 
in  «  well-kept,  clean,  and  sanitary  place.  On  the  other  liand,  in  my  expe- 
rieoopf  vver>'  cx>lorcd  diild  honi  in  drrty  surroundings  tliat  takes  it  certainly 


Scarlet  Fever. — Tlie  area  of  diffusion  of  scarlet  fever  is  much  less 
titan  tliat  of  smidl-|>ux  ur  measles.  That  tlie  (H>nl'LEients  of  Asiiiniid  Africa, 
wfiidk  arv  tlie  tjiirf  acatA  of  the  latter  two  diseases,  have  never  Ufcn  severely 
TUfted  by  aearlet  fever,  is  a  remarkable  fact.  It  occurs  as  an  cpidemio 
maeb  Ina  fntjuently  than  mea^^lcs,  attii  in  some  places  its  visits  are  ten  or 
turcntr  years  between.  .Again,  there  are  great  Uuctuations  in  ita  ty(H%,  some 
Hhers  mild.  Witliering,  one  of  the  earliest  and  best  authorities 
Atnrlet  fever,  states,  from  his  Birnuiigham  experience  of  1778,  that 
the  distSM?  raged  seven'ly  iu  many  ei(;\'atcd,  dry,  and  aiiy  places,  while  the 
dwtUcrs  in  low,  damp,  and  ill-vent ilateil  jiarts  of  the  town  suffered  to  only 
a  4t)^tt  depr**.  (iraven  sjiys  (''System  of  Medicine,"  1843)  of  the  epidcmio 
flf  lH3y  in  In-Jawl,  "The  nature  of  tlu*  diwasi!  was  not  in  Uic  h-ast  affected 
by  th«*  hitiiation  of  tlic  dwelling,  it  being  equally  bad  in  Dublin  as  in  the 
killif^''  The  origin  and  first  habirat  of  scarlet  fever  arc  unknown,  itti  hi&- 
tuCT  iK'ing  tinktxl  with  tliat  of  imii^luj^.  IL  apjHiLred  in  Knghuid  and 
SocdMid  ia  16G1  (Sibbald,  "Scotia  Illustrated,"  lli81),  at  Berlin  in  1716, 
Bl  Fl'umw  In  1717,  ami  in  Denmark  in  1740.  AVhcn  and  where  it  first 
■ptieaivd  in  .\siu  and  Africa  uiiuiut  now  he  detennined.  At  ptrseut  it  ia 
okM  mei  with  in  £urrtpe, — tu  the  countries  of  Germany,  France.  England, 
Bosiia,  and  tlic  Xclherlands,  It  gcK'S  as  far  north  as  Tcclnnti,  ami  in  the 
Buotb  cJCt^ftdi*  tti  Hmzil  and  Chili,  (rreenlaud  has  eseajted,  and  it  uocnira 
^y  »t  mrv  iiitervnlft  in  New  found  laud. 

Pmner  MnU^  Uiat,  so  far  as  he  knows,  the  colored  races  arc  exempt  from 
/tn-tT,  tliMUgh  Moulin  bclievm  that  the  negroes  of  Bt^'oegambia  have  it 
Ft  jMjtjmi*  from  the  aoamnt  of  the  disease  given  by  Friek,  of  Balti- 
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^■U  19$>%  that  the  whites  aud  negroes  at  o: 

ifae  figures  givi'n  being  for  the  epidemic 

Ims:   for  whites,  13.8,  aud  for  im^tocs, 

«iiCuQ„     According  to  Brake,  the  South  is  less  fm-iA 

5unL     In  South  Aiueric-:!,  fiillowing  the  aceouiitfl' 

•ibaik  ibc  disease  is  fre<|tieiitly  oi'  tJie  mnio  type 

■■«  cfae  whites.     Mauiegiizza  {I'aHh.  J/«/.  Juur., 

mcipe  than  the  wliites;  and  that  the  red- 

A.&aBia(to  CaiimUt)  are  at  \vaM  not  exempt  fol- 

rf  ^aaoQ  (Lancd,  1870),  "  In  epidejuic  scarlatina 

I  ^  ladJBiis  were  less  mist^ptible  of  an  attaek  thaa 

TmA  Ceosas  shows  the  difference  of  niortality  ini 
r  vUteSt  20.9,  for  n<^roe«,  3.9, — a  very  niarkitl  et>n- 
G«nnan  haa  a  death-rate  of  30.1 ,  and  the  Irihk 
«f  the  latter,  in  children  under  Hve  years,  is 
1W  txmsas  shows  that  this  disease  is  iar  more  j>reva- 
yMMof  tlie  Uuited  States,  esjwiidly  in  New  York, 
■la»  Valley,  Wise(]n.sin,  Minnc>*ota,  Kansas,  and  Xe- 
;^«Bk    This  corroborates  past  cxperieuc'os,  tlumgh  tlie 
■^gm-  in  the  Sonth  than  in  former  times. 
MM  of  distribution   of  this  di.sfa»c  extends   nearly 
4^  «0k.     Aocnrdii^  to  Louge,  it  had  not  oecurred  in 
mm^it^  *a  1964.    Vinson  says  that  New  Caledonia  hu^,  up  to 
^Hh^i»  neaped.    The  HUi»erptibiIity  to  the  vims  of  it,  as  is 
dUtributiuu,  is  uniJbnuly  sliaivd  hy  the  whole  of 
mcp  or  nationality.     If  among  the  culun-d  jM'ople  it 
»nd  leads  to  diaa.stroiw  results  exceptionally  ufieiif 
ll  Be  in  their  pliysiali^ic-al  pi-culiarities,  but  in  their  un- 
m  «f  life.     It  appears  to  be  quite  independent  of  cJimatic 
A?  diaeaflC  oeeiira  mostly  during  the  colder  seasons  of 
^hI  viatcf.     It  i^eenis  to  ntii  a»  niild  a  exnirse  in  tropical 
K  IB  temperate  climates,  though  in  some  aectiono,  as  the 
m  Honduras  and  Mailngiiscar,  the  disease  takes  on  jwcii- 
§onas.     Fuchfi  says  of  parts  of  Kuglainl,  Franco,  and 
t  4mKX  is  luost  malignant  especially  in  the  pi-e.senee  of 
"^■■i^pve*  W  account  {MfiVn-nl  Tiwex  and  Gasdte,  1877)  of  an 
^j|^  Ki-jre  Islands  which  destn>ycd  twenty  UiouKnml  people,  or 
"V  ^rart'^  of  the  entire  population.     Among  uncivilixed  j>eoples  it 
^fc.,  (1,^  diMisf!  often  lu^j^unies  it.s  worst  foi-ms.     In  17J9  an  epi- 
<ro*cd  thirty  thousand  Anuizun  Indians,  of  Brazil    In  1849,  one- 
tffltire  trilie  of  American  Indians  perished.     It  was  eipially  fatal 
^\t!M  among  the  inhabitauta  of  Hudson  Ray,  and  in  1852  among  the 
In  Parie  during  the  siege  (1871),  out  of  215  of  the  Garde 
^r)u,  took  int«*h»,  **»  ^^  ^  I*^  "^"*'  ^^^'     ^^  *^*^  epidemic  which 
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he  Confederate  forces  during  the  civil  war(18G4)  lliere 
wttr  38,000  rases,  aiid  11(00  di«l,  tlu*  miirtality  being  in  some  hospitals 
as  liigli  08  tveuty  per  cent.  Mofiterman  says  of  the  epidemic  ui'  the 
Natnoal  Army  of  Paraguay,  at  the  banning  of  the  war  witli  Brazil, 
tfaal  **  it  swept  away,  in  tlirw  iiumtlis,  uearjy  one-fitlh  of  the  entire  army." 
Htnch  considers  that  niuiignuney  of  type  is  due  more  to  iiiiHlakeH  in 
dictio^  and  treatment  than  to  other  influences,  and  he  acoounta  for  the 
anrerity  of  the  diiK-rLse  u|Min  tlieae  gruundsi.  Kucha  Bays,  "  In  the  nort-h, 
•od  in  the  elevated  distrieta,  the  inHaiuniator.'  fijrras  occur,  while  iu  tlie 
•oath,  and  in  the  flat  districts,  it  is  more  usually  the  asthenic  and  putrid 
funu.^  that  oecur."  Among  the  Chineai!  miairih'H  is  quite  iximmon,  though 
with  the  peculiarity'  of  uut  protecting  them  against  tlie  kind  that  aflli(>ts  the 
white  Rux.  Measles  has  inorcosed  in  Paris  since  18()5  from  31  to  4(}  per 
100,000  ID  1887.  For  the  United  States  the  average  age  of  those  dying 
fivm  moulea  U  seven  years.  Tlie  deaths  are  greater  iu  the  rural  districts 
{12S)  Utan  in  the  cities  (7.4).  Among  the  whltt^  the  ratio  is  9.1  jter  l(KK), 
for  negroes  17.7,  for  Germans  8.5,  and  for  Irish  only  5.3. 

In  regard  to  the  }>eruHarities  oiinii«t("<l  witli  enijitive  fevers  in  the 
dwfc  facea,  of  course  the  tl-atuiT  of  culor  is  a  varinhlc  one.  lu  ibe  pure 
wgro  the  eruption  of  measles  appears  as  yellowish  spots  slightly  cle\'ated 
■od  giving  a  sensation  of  roughnesjj ;  in  the  mulatto,  jis  dui^ky  liroMii,  ill- 
dcfioed  spots;  and  iu  the  lighter  shadi-d,  u.s  more  dii>tiuct,  nxldish-browu 
fpota,  apprcioohing  the  characteristics  of  the  disease  in  the  white  race.  The 
lugfa  mortality  of  this  disease  among  the  negro  race  is  doubtless  due  to 
want  of  attention  and  alisem^  of  projier  diet,  although  the  sutittle  iuHuenee 
of  nee  certainly  has  some  L-outribuiiug  power.  Among  them  in  the  South, 
Ma  mlc,  the  disease  is  considered  harndess,  and  no  precaution  is  taken  for 
pntcdton  or  to  prevent  its  spreading.  Among  the  Indians  tluH  disease 
oeeapia  a  prominent  |>osition  on  the  list  of  dcath-<rnuscs,  aud  it  is  oilea 
fidovcd  b>*  serious  sequelie,  which  lead  to  fatal  results. 

Dipbtheria. — This  is  one  of  the  standartl  diHc.u«\s  of  motlorn  times. 
Wbrtlier  s<>me  mcvs  are  especially  predisposed  to  take  diplitheria,  while 
otbent  enjoy  a  pronounced  immunity  from  it,  cannot  be  decided  for  certain 
vilh  tlie  scanty  and  conflicting  information  that  we  possess  relating  Ut  epi- 
dcnics  io  Uxalities  where  tlie  population  is  a  mixed  one.  The  statemcut 
of  OdriotEla,  that  the  negro  is  protected  iu  Pcni  from  diphtheria  as  well  as 
ydlow  fwer,  is  oontradietefl  by  Tschndi,  who  says  verj*  emphaliially  that  it 
if  the  children  of  the  negroes  in  that  countrj'  who  sutler  from  malignant  sore 
ihn'At,  an  opinion  tJiat  has  also  Ix-cu  suppoiled  by  the  published  ex|iericnce« 
of  Ooldsmith,  of  Oakland,  Missouri,  and  of  8mart,  of  the  Bermudas.  Tho 
itfaenoe  drawn  from  the  exenii>tion  of  the  Chinese  duriug  the  epidemic  iu 
l^doni,  that  the  Mongolian  race  has  immunity,  is  just  as  little  warranted 
in  Act,  for  the  disease,  according  to  Dudgeon,  is  widely  dilTused  through 
Xortliera  China,  and  has  not  spared  the  Ja|ianese.  Aocoi-ding  to  the  reports 
of  the  Kogliah,  Southern  China  has  not,  as  yet,  been  visited  by  the  disease. 
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In  the  epidemic  which  vislto*!  Pekin  in  1866  there  died  from  diphtherin 
no  fewer  timn  twenty-live  thousand  C'hineflo.  Japan  was  virfit^'d  in  1S77, 
and  Yokohanui  »iifli;r«i  severt'Iy.  In  other  parts  of  Ai^io,  such  as  Smyrna, 
it  became  epidemic  hi  ItJtio  and  spread  throughout  Asia  Minor,  though  up 
to  1868  the  diftcaw?  had  not  benn  severe  in  Syria.  PiTsta  had  a  disaslnms 
visitation  in  1874— 78.  In  Iiiilia  there  have  been  several  epidemitv,  the  tirst 
occurring  in  1800.  In  Africa  there  are  but  few  accounts  of  the  disease,  and 
up  to  the  present  it  seems  to  Intve  cwrumxl  niily  in  .Senegambja  and  on  the 
West  C'iMLst  sporadieally,  though  in  Siutli  Afrkai  there  was  a  y:oneral  and 
Bcvere  epidemic  in  1806.  New  Caledonia  has  never  been  visited.  On  the 
Tjt*«tern  eriast  the  dispa^  has  bern  indijiicnnus  sinne  18Ji7.  Pniiier  found  it 
in  Ej^'pt,  and  it  occurs  in  Al^jerla  and  Tunis.  It  has  Ixt-n  epidemie  in  most 
South  American  countries  and  the  West  Indies.  Climate  and  season  do  not 
seem  to  influence  tlie  disease, — the  same  features  apixaring  in  Sweilcn  ns  in 
Spain,  The  inference  is  that  the  exemption  of  those  nf)untrie8  which  have 
thus  far  rs<aped  it  is  thw  rather  to  a  want  ttf  difteaj*e-pnKiueiHg  muse  than 
to  non-sus(x>ptibility  on  the  part  of  the  race  or  nation.  Since  18'5C  the  di8| 
ease  lias  btv4>me  genemlly  tliffiisccl  thmughout  North  America  and  Europe. 
From  Htatemcnts  iniide  in  tlu'  I'nited  Statrs  Tenth  Census,  it  ajijuars  tliat 
diphtheria  is  especially  prevalent  nnioug  the  Germau  population  of  the 
Northern  States ;  and  iipfiu  the  whnlo  the  diseflse  seems  to  Iw  tnakin>r  pr<Jg- 
TViV.  In  Enj^land  during;  the  yr:ir  18S0  the  deaths  from  iliphtheria  were 
632  per  100,000  duatlis  from  all  causfs.  W.  Rf^r  Willimns,  from  an 
examination  of  ton  million  hospital  eases  of  various  diseases  in  Englnndu 
concludes  that  the  disease'  is  moi^  common  in  females  than  in  males,—* 
result  tliat  finds  eont>boi-aliou  in  the  government  statistics  of  this  wiuntryj 
In  regard  to  my  jienf;onal  experience  among  the  coloi"vd  race  of  the  Stmthem 
States,  I  have  found  that  they  are  less  <lispnsed  to  {Y>ntniet  the  disense  than 
the  whites,  and  out  uf  une  hundred  deaths  fnjm  tliisc:Lus(e  I  have  not  found 
more  than  one-tiftii  t«  occur  among  the  blacks.  From  statistics  obtained 
by  the  gftvernnient,  it  appr:irs  that  diphtlieria  is  more  fatal  in  nind  than  in 
urban  ilistricts,  tlie  ordt^r  ul"  livcjueney  in  the  ditVcivnt  races  Iwing,  for  each 
1000  deaths  fmm  all  eaust-s,  as  follows:  whites,  52.63;  Indians,  37.36; 
blacks,  23.'27.  Vmm  tliese  rtginvs  it  will  be  seen  thnt  diplitlioria  as  it 
occurs  in  this  c-ountry  is  mon-  tJnin  twicv  as  fatal  among  whites  as  among 
colored,  notwithstanding  the  &ct  tliat  diphtheria  is  a  dlscwKr  of  the  [Kiorer 


classes  and  mostiv  confined  to  the  (H>nntr\*,  or  at  least  most  fatal  there. 


Cholera  Infentum. — We  are  indebted  to  Benjamin  Kush  for  the  firati 
account  of  cholera  infantum  in  this  countn.'.  The  disease  certainly  occurs  all 
over  the  globe,  and  it  is  proportionally  worse  in  those  localities  wheir  im- 
purities of  wat<!r  and  soil  exist,  together  witli  extreme  luat  and  u  crow<led 
]H)pututinn.  As  regards  the  influeuco  of  race  on  the  incidence  of  cholera 
infantimi,  it  must  he  mentioned  that  in  1855  Friok,  of  Baltimore,  regarded 
the  mortality  as  Ijeing  twice  as  great  In  the  white  as  in  the  cttlored  race 
{AmtT.  Jour.  Med.  Sci.,  1855).     Upon  referenoe  to  the  Inst  census  wc  find 
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Atf  thr  pmfK>rtinn  nf  drathH  for  each  \0Q0  frtmi  all  pauw«  it*  as  follows; 
«Utcs.  yy.2  ;  colurod,  71.2  ;  Irish  jiareutag*:,  tJH.O  ;  German  jMiri'iitfige,  f»0.2  ; 
tlkiic^  a»  nynrrlti  thffie  figiirra  it  mii^  be  Qtldnl  thiit  the  terra  cniplovctl 
by  the  ceasa»  euunieratorH  also  embnitt'd  dviteDten*,  chulora  morbus,  and 
fMcritis.  The  total  numlier  of  deaths  from  this  cause  haa  largely  inereafled 
dariof;  the  past  two  deradrs^  and  thr  number  dyinfr  under  five  years  cousti- 
nMd  axt}'-six  per  oeiit.  The  diutli-rute  m  cities  is  hlfrher  tlmii  in  the  roun- 
tiy,  Ivinft  for  the  former  ilti.l  and  for  the  latter  80.7  per  1000.  A  study 
of  Um'  p'ojrraphinil  distribution  of  this  disww?  reveals  the  fact  that  the 
liqi;ioi»  ahowiog  the  largest  profxirtion  of  dcatlis  are  the  Valley  of  the  Mih- 
Wiippi,  Texas,  Kansas,  port  of  Missouri.  Geoi^ia,  and  South  Camlina.  la 
Mtnachiuiettfi  and  Miehigan  the  ilenth-mtc  from  this  discikse  amounts  to  15 
pcromL  of  the  annual  mortality,  and  in  Boston  it  U  22.18.  lu  the  ci^ 
rf  Srvr  York,  from  1^05  to  ls:i7,  the  deathf>  frrmi  cholera  infantum  were 
Mtrly  2  per  10(.IO  of  population,  and  in  recent  years  it  has  iucreased  con* 
■denhly.  In  Philadelphia  the  mortality  in  1872  was  reckoned  at  2.6  i>er 
1000  t^  |>opulation,  while  fnmi  181  if  to  18(iO  tt  am'uiuti>d  to  one-fourth 
ml  onr-thirr]  of  the  deaths  from  all  causes  {Trans,  retina.  Meil.  Askoc^ 
1S73).  It  has  been  higher  than  this  in  linlttniore^  Louisville,  Xatehez, 
8C  Louis  (1841-43),  and  at  Memphiii,  which  Uw*  lieen  termed  tlie  grave- 
ytrd  of  children  (Grant,  Amrr.  Jour.  Med.  Sei,  1853). 

Tbrre  is  hu-k  of  information  conwniing  this  disease  in  Mexico  and  Cen- 
Iml  vh)  Soutli  America  At  St.  Pierre,  in  Martinique,  we  learn  from  Rufr. 
{SrelL  de  MM.  A'fir.,  18G!t)  that  it  is  the  chief  cause  uf  death  in  those  under 

»ooe  TGW.  At  liarlttidocft,  Jackson  stytt,  "  it  is  by  no  meaus  as  common  as 
m^^t  have  hem  expected  from  tlie  tropical  situation."  In  Afrioi  tlic  only 
fpfyw  nude  of  the  disease  is  at  Port  Said.  For  Asiatic  couutries  there 
nr  no  accessible  reports  or  data.  Uichanlson  says  {EflitK  Med.  Jour.,  1 8G9) 
thai  the  mortality  is  very  hiph  in  Austmlia. 
^L  In  Kurjpe  there  is  uitanimity  in  the  opinion  of  its  being  one  of  the  lead- 
^^  inp  nnura  of  death  in  diildren,  if  not  the  first.  This  is  esp^-eially  true  of 
U»e  bif^  cities*.  There  appears  to  Ik*  little  difference  in  thf^  dcath-mtes  of 
ifae  ntiDi  of  the  Kastem  and  thos<'  of  the  M'cstcrn  Hemisphere.  In  Uertin 
bom  1877  to  1882  the  dcath-rato  ha<l  a  mean  of  2.i}  \wt  1000  of  |Kipula- 

*liaa.  In  linmhnT)^  fmm  1874  to  1884  it  was  1.9,  and  in  Stuttgart  fntm 
1875  to  1878  it  was  2.4,  per  1000  of  population.  In  Birmingham,  Eng- 
kwi  thf  mnrtnlily  for  wu'li  1000  population  was,  from  187.'1  to  1875,  2.04. 
!■  8t.  Petrnsl>urff,  where  the  mortality  of  infants  is  extremely  lii{i;h,  tlie 
^otlMite  f(tr  1887  was  3.08  to  each  1000  of  jxtpulation.  In  Cairo  tor  the 
■■vpinod  it  Tvsui^Utnl  12.08  per  1000  of  population,  which  is  doubtless  the 
^  fcsrfc«  uf  any  city  in  the  worhl. 

^1  ^^'A  mmrd  ta  this  disease  in  the  colored  pef>ple  of  lliit*  couutr}%  my 
^p  |)mu)aJ  upertcnop  shows  the  nmrtality  to  be  very  hiph.  Veri-  few  of  the 
^  **>»JM  trcM  if  "*  "^'^  protracted.  Tlie  aUsenee  of  pn>|«'r  food,  nursing, 
^  ill  toaethcT  with  the  inherent  impotcuce  tliat  the  darker  races  have 
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always  ghown  when  attacked  with  diarrhfpal  diseases,  makes  it  poculiarl] 
fatal. 

Small-pox. — Experience  shows  that  the  colortxi  racc8,  and  cspeciallv  lh< 
n^fTo  race,  are,  cseterijt  pai-ihiis,  in  greater  risk  from  this  disease  than  whites. 
"  The  human  faiuily,"  says  Fniner,  *'  that  an?  nnwt  mitwptihlc  t<i  this  pniwm 
are  negn>os.  Not  only  in  their  native  lauds,  hut  iu  other  parts  of  tlie  winld 
as  well,  they  are  the  first  to  succumb  to  the  epidemic  influeuec,  and  also  the 
last.  It  in  no  unusual  tliiufr  to  see  uegnies  attacked  by  tliis  diftawf  as  swn 
as  they  arrive  iu  Kg)pt  (where  thev  certainly  chaugc  thuir  way  of  living  as 
well  as  climate),  and  that,  too,  at  times  when  the  disease  does  not  exist 
ainoiijr  the  otlier  inhabitants."  Similar  statements,  etpially  4'raphatic,  ha  tn 
the  iucr«.i»j*txl  intensity  of  the  disease  in  negroes,  are  made  by  DaniuU  ior  the 
West  Coast  of  Africa,  for  Martinirjuc  by  Kufz  (according  to  his  observations 
in  the  epidemic  of  1836-C37  and  18 18-00),  for  Cuniyao,  and  fur  Cayeunc. 
For  Peru,  Bajou  says  the  same.  During  the  epidemic  of  Baltimore  in  IHoO 
the  dcatlis  auiung  I0,()00  of  pupulatiou  wpje  8.1  for  the  whites  and  14.5 
for  the  nejfToes.  Tn  18138  an  epidemic  of  small-pox  among  the  Atandan 
Indians  swept  away  all  but  133  p^^r^nns  of  the  eaitire  ti-ilx?  of  1800  souls. 

Uir&ch  cou^idcnj  India  and  liic  cuuntrlcs  of  Central  Afritra  as  the  native 
foci  of  this  disease.     Martin  says  that  he  has  never  seen  a  case  of  sma]l-poj> 
in  India  in  a  Kurojiean  child,  althoujjh  there  was  not  a  year  in  wliicli  it  did 
not  occur.     Among  the  yt'llow  races  of  the  I'^a^t,  tlu'  (.'hijicst>,  Jaitamw,  and 
Corcons,  this  forms  the  chief  scourge  to  which  they  are  subjected,  it  being 
a  cf»mninn  tliinjf  to  Ik*  dailv  jf>stlcil  in  the  streets  bv  lh(«e  iu  even'  stojtre  of 
eruplinu.     In  Uie  (Muntricg  of  South  Anu'rii-a  .*n)all-jx)x  fi«*piently  i)Iays  sad- 
havoc  with  the  native  population  of  Indians  and  half-breeds.    The  o»| 
ficial  report  for  the  city  of  Rio  .Jiineirn  for  1887  shows  a  mortality  from 
amall-jMjx  of  22.5  iht  100  (UvuIih  from  all  (niusrs.     The  southern  couutriea . 
of  Europe — Italy,  Spain,  and  fortu^l — furnish  the  lar^'st  aimual  cou-| 
tingent:  to  the  tirtal  mortality  from  small-pox,  Rome  showing  for  1887  a 
rate  of  3o  per  lOTlO,  and  UstKin  05  [wr  1000.     Small-jiox  is  often  scveraj 
in  the  higlier  and  colder  setTlions  nf  Silieria  and  Hufisia.     My  omu  exj 
rienoe  in  an  epidemic  at  Atlanta,  Georgia,  in  1882,  leads  mc  to  lielievc  tli 
negrrtes  are  fiir  more  .-^nscoptible  to  the  pathogenic  fm-tors  of  this  dir 
than  the  whilc.s,  since  out  of  one  huudnil  t-a^-»  the  <leuth-rHte  for  the  bl 
was  ten  per  cent,  tlie  whites  escaping  without  a  single  death. 

Syphilis. — This  disease  has  extendcil  its  influcnw  over  the  entire  halii 
table  globe  Like  typhoid  icver,  it  relentlessly  dogs  the  steps  of  man,  and 
no  race,  people,  or  nation  enjoys  complete  exemption  from  its  withering 
rnrse.  Reference  to  the  ])ast  historr  of  syphilis  shows  that  it  has  pursued 
very  dJlVercnt  «iii'erH  anuiiig  the  various  races.  The  first  outbreaks  of  this 
disease  amoag  a  people  arc  generally  considered  the  worst,  and  these  are, 
rommonly  speaking,  projwrtionnlly  severe  as  the  people  appnaches  a  state  of 
nature.  Certain  sei:tIons,  su{:h  as  lL>?lnnd,  Greenland,  Newfoundland,  South 
Africa,  and  Madagascar  and  the  adjoining  islands,  have  so  far  been  signally 
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ftw  from  its  visitations.  For  Iceland,  Fiusen,  after  a  i>racti<*  of  nine  yt-arH, 
mrit  he  aftirouly  five  oa.*fi,  and  tlipst*  wore  in  stmngcrs.  It  has  bot-n  known 
to  b«  twice  im|iort£<<l  into  Ii-claml,  once  in  1756  ami  again  in  1824,  ihc  lattor 
epidemic  infecting  the  natives  to  the  extent  of  only  twenty-two  cases. 

Lao^  i»  TpjKirtrd  an  mying  for  Grcf nland,  "  It  i-t  a  remarknble  fact  that 
liictv  u  ahiolutcly  no  Hypbilis  bt^rc.  Ahoiit  tlii^  fact  there  is  no  tlouht; 
and  tbe  Htmngencaa  of  it  will  bo  Itss  when  wc  peraembor  tliat  tlie  same  t» 
mie  of  Iceland.  The  cirriimrtance  is  explicable  simpty  and  solely  on  the 
^roaiid  tbat  Grct-nlandcrK  and  Icelanders  have  an  imnnmity  fmm  nj'philiB, 
tar  there  is  no  lack  of  opportunities  for  infection,  suiw  ves.scls  frw^ucntly 
n«t  biTP  with  the  disow  on  bttard,  and  prostitntion  is  far  fi-om  uncom- 
tBDO."  The  Icelanders  an?  of  the  same  S(a.iidiimvian  st<K'k  tliat  pays  a 
biaYT  tribatc  to  syphilis  iu  Sweden,  Norway,  and  Dctniuirk,  wliile  the 
GrtenUodcrs  aro  of  the  same  blood  as  the  Ksquimaux  that  inhabit  the 
»Bl  wttst  of  North  .Vmericii,  and  they  frrim  time  t"i  (inie  have  had  tcrriblo 
riatmnoni^  fnim  (he  di,-*case.  Pr.  Moncorvo,  of  Rifi  .lanciro,  stated  dnrinj^ 
ibe  loteniational  Mitlicail  Oongre**  of  1H87  that  syphilis  furnished  full 
W  per  cent,  of  all  causes  of  infiintilo  diseuse  in  Brazil. 

Darwin  and  Horint*  assert  that  th<!  negroes  of  Madagascar  are  exempt, 
white  the  Hovaa,  of  the  Malay  race,  arc  frequently  and  seriously  affected. 
There  wrtns  to  bo  some  pponnd  for  the  popuhir  nf>tlftn  timt  sypliilis  con- 
tncled  from  pen*onH  of  Mon^^dian  blood  by  Kuropc:in)4  \»  jmrticularly 

daoM,  as  all  exaniph-s  of  sucli  pnjve  very  intractable.  The  yellow  nious 
U4  the  Orient  are  great  sntterers  from  this  diseoi^e,  the  countries  of  Japan 
and  Cliina  ln'\u\;  particularly  infeot«I.  The  Indiana  of  North  Amerii-a 
lunr  mIkiwii  (luring  recent  ytairs  a  steady  increajse  of  venereal  disi-ases,  and 
thr  beirdtUini'  form  has  well-nigh  pervaded  a  majority  of  them.  Wttb  re- 
pod  In  aypbiliA  in  .\frtca,  Dr.  Livinpatone  wiys  in  bis  Travc].-*,  '*  A  certain 
liatlMomc  ditteaat!  wbicli  decimating  the  ^'ortli  American  Indian  and  threatens 
txtirpation  to  the  South  Sea  Islandcnj  dies  out  in  ttic  interior  of  Africa 
It  tJip  aid  of  medicine;  and  the  Bani^watj^e,  who  bi-onj:ht  it  from  the 
CumA,  loHt  it  wheu  they  came  into  their  own  a>untrt',  souttnvest  of 
It  seenn*  Inaipablc  of  pennaueuoc  in  any  form  In  persons  of 
African  blr»od  anywhere  in  the  interior  of  the  country.  In  persona  of 
bbMKl  it  Is  oUierwisc,  and  the  vtnilence  of  the  secondnry  symptoms 
•sniwii  til  be,  in  all  the  cases  that  etuue  to  my  care,  in  exact  proportion  to 
tW  jeraSer  or  It^v^r  amnnnt  of  European  blood  in  the  jratieut.  Amon^  the 
CoonnaA  and  Ciriqiias  of  mixi<<l  lilixxl  it  produces  the  same  ravages  a.<«  in 
J^ampmu^;  among  half-bUHxI  Portuguese  it  is  w^ually  frightful  in  its  lu- 
nmA*  upon  the  ^y.^tcm  ;  but  in  the  pure  negro  of  the  cuntnd  |Kirt  it  is  quite 
ianpable  of  jipmiancncc."  FHtxrli,  in  eommeutiun^  ujwn  this  opinion  of 
hniaptiinp,  .-«iys  **  that  syphilis  is  very  rare,  and  it  oeenrs  in  Bccbnana 
imA  oalv  in  snatterpd  twwfl,  moatly  tmimrted  fnim  Cape  Colony,  tliougli 
Ibrvatv-  nmterials  wJtli  which  to  contmvert  the  assertion  that  this  disease* 
im  ftot  hohJ  u-ilh  pure  KtJiiopian  blood."  That  this  diseafw  docs  attack 
Vot.  I.— 10 
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the  uc^iM  ill  a  mitij^ttil  and  lesa  virulent  form  tbau  it  diH.-s  the  white  and 
other  races  apix-ars  pnjbahle  from  pojft  experiences  in  this  countn".  The 
last  wnsud  siiowa  the  diiipanty  ;  and  irom  my  own  jwrsnual  obtwrvatiou  tlie 
disease  ia  far  less  formidable  in  the  ntgro,  and  is  readily  cured  by  appro* 
priote  treatment.  It  ocrtainly,  upon  tlm  whole,  pursnes  a  milder  course, 
there  Is  Ws  damai^e  tu  the  ttystcm,  and  thei-e  ai^  fewer  le^ioun  of  any  kind. 

Scrofula. — Kun>|>o  is  the  elassie  gronnd  for  semfula.  Few  or  none  of 
its  ronntries  are  free  from  the  innKwls  of  this  dirieftse.  In  Italy,  Sormani 
fiays,  it  lias  ho  eontjuniiiali'd  llie  |j4jpiilaee  tliat  HJt  reeniit^  unt  of  eacli  1000 
arc  exempt  on  aeeouut  of  it.  In  Franee  affairs  ore  worse,  the  exemptions 
from  militan*  duty  luring  three  tim«'n  as  many  a.^  for  Italy,  the  propnrti*in 
rcadiin^  as  hi^rh  ui*  1-J  to  20  \xii'  1000  in  some  .sm-lion».  Belgium,  Hnllaiid, 
Switzerland,  Germany,  and  Austria  are  equally  infected.  Scrofula  is  gen- 
erally diffused  tliroughout  the  Scandinavian  aiuntries,  and  Ireland  pays  a 
heavy  tribute.  Fi>r  Enj;land  the  number  of  serofulous  [>en?oiis  iu  eat^h  1000 
has  hccn  et^timat^-d  by  IMiillips  to  be  24.5,  In  some  part»  as  low  as  II,  and 
in  others  as  high  as  72.  i 

C(K»iKT  says  tliat  it  is  common  for  people  who  leave  England  for  tlie 
Indies  to  aa[uire  it  u]iou  thi^ir  rt;turu  Lomt:.  l*rit*;hard  alleges  the  same  for 
thodc  who  leave  the  Southern  States  and  Brazil  and  go  to  reside  in  Paris. 
Serofula  was  so  prevalent  in  Lisbon  iu  1842  that  litizaM  assertft  that  the 
childa-n  of  the  arphauage  of  that  eity  had  it  to  tlie  extent  of  35  per  eeut. 
In  Asia  it  is  one  of  the  commotiest  diseases  met  with,  it  Ix'ing  well-nigh 
universal  among  the  Japanese  ami  the  ChnierK^;.  The  hareuis  of  Egypt  are 
Baid  to  1k'  inftrted,  while  in  Tunis  and  Algiers  it  oix-upies  among  the 
agrees  the  first  place  as  a  disease.  Blnek  affirms  that  scrofula  is  froj 
quent  among  the  Kaffirs  and  Hottentots  of  Cajw  (-olony,  tlmugh  Living- 
Btoue  says  tlxat  it  is  rare  in  Africa,  Ijeiug  quite  uukuowu  between  latitudes 
15°  and  25"*  south  in  Central  Africa.  Among  the  negroes  of  the  Southern 
StjiteH  this  disease  is  seen  very  oftnn,  Ix^ing,  aix-onling  to  tlie  liwt  «msu»,  more 
than  twtec  as  eummon  as  among  whites.  The  Indians  are  fast  beeoniiug  tlie 
most  sert>fiiloua  people  on  tlie  earth.  Sixby  writes  of  the  Shetland  Islands^ 
**  SfTofula  is  ctmneeted  with  every  family."  In  Australia  and  the  Hawaiian 
Islands  tliis  tliseasc  has  extstetl  ouiy  during  recent  years.  In  Groetdand 
and  Iceland,  atvording  to  Lauge,  it  is  exeeptlonally  rare.  Gorrlon,  writiug 
of  India,  in  the  Metliaal  Tlmm  aiud  Gaz^fy  1855,  says,  "Scrofulous  affeo' 
tious  were  tlie  most  fRxjnent  ailments  of  children  of  both  sexes,  and  the 
mortality  was  exceedingly  high." 

In  bringing  this  article  to  a  close,  I  must  here  say  that  llie  ItBt  of  di»j 
cases  presented  by  uo  means  exhausts  the  list  of  those  manifesting  racial 
characteristies ;  for  some  of  the  most  important  ones,  sueh  as  malaria,  typhuid 
fever,  yellow  fever,  cholera,  dengue,  ete,,  have  been  pur(K)sely  omitted.  I 
must  acknowledge  my  vcty  great  indebted ues.-*  to  Pruf.  Hirsch's  "  lland- 
boolc  of  the  Distribution  of  Disease''  for  many  of  my  citations. 
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^^  Ix  this  article  it  la  propotinl  to  outline  only  praettcal  mptliods  whirh 
hive  been  fouod,  in  the  writer's  own  experience,  to  be  useful  in  examination 
of  ifac  relations  of  bacteria  to  disease.  Tlie  liuiittxl  s|xic(.'  makes  it  imi>oi<- 
fltiV,  ami  the  rcquireinentH  of  such  an  article  perhaps  also  undesirable,  to 
tsitrr  into  hif^oricnl  or  thnnretit^  considt^ratinntt. 

Thift  6cld  of  investigation  was  opened  for  (he  medical  seicnliBt  by  the 
ical  n?!*carfli«  nf  Pasteur  in  the  srttlcnient  of  the  question  of  sjKtnta- 
generatiftn  anil  in  hiH  .subt*c<|iM'nt  [*tudics  of  tlip  pniccRSes  of  fernipn- 
titioB.  With  the  invoslifnitious  of  that  ditttinp^uished  French  savant  con- 
er^)ir^^  the  (*tiolf»py  of  chiclicn-eholera^  bej^an  our  first  pisiiive  knowlwlge 
of  ihf  d»*finit<?  rcialioiia  of  iKictcrJa  to  disca:^;  in  the  aniniid  kingdom.  The 
next  pYat  tftiep  in  this  direction  was  gained  when  absolute  proof  was  fur- 
iiii4)crl  tliat  a  rxrtiiin  bacillus  is  the  specific  ttiuse  of  splenic  fever  (chorlxtn, 
Biilj^nuwl)  in  tUi(*cp  and  other  herbtvom.  Through  Wsa  ex|)enincnt«t  con- 
cming  this  latter  disease^  Prof.  Robert  Koch,  of  Berlin,  first  became  widely 
kaowQ  to  the  sricntific  world.  Sinc«  these  investigations,  progrcKs  in  knowl- 
fldgv  of  the  rtiulofciinl  relations  of  bacteria  to  disease  has  lici-u  rapid  and 
mo0tauL  Perhaps  the  greatest  strides  mode  are  due  to  improvement  of  old 
smI  inrcntion  of  new  methods  of  research  more  than  to  any  other  cause ; 
and  to  three  men  (thiclly  arc  we  indebted  fur  the  greatest  advances  in  this 
mjKCI, — nauM'ly,  Pa-^tcur  and  Chauveau,  of  France,  and  K(n'h,  of  Gemiany. 
To  the  latter,  however,  we  owe  the  greatest  debt  in  this  direction  for  t)ie 
■Bans  whif'h  he  ha*'  devised  an4l  pcrffi-ti-*!  n\'  isolatiug,  with  rapidity,  Hwe, 
nd  cntatnty,  different  species  of  laictcria.  and  of  lollnwing  their  cycles  of 
dmkipmcDt  in  pure  cultures  under  vorying  eirrnmstancep.  It  is  to  the 
iption,  mnrr*  or  Icha  in  iletail,  of  tncthml.s  of  cxnnilnution,  isolation,  niKl 

\Tifion  of  Leiricria  that  nnjst  nf  this  (-haptor  will  t>e  devoted. 

.tlthdiigh  (be  knowloflgo  of  the  characters  and  poculiaritieK  of  numerous 
■pacMoT  bart<?rio  which  has  Iteeo  accpiintl  in  recent  years  has  been  con- 
tAnUe,  it  in  not  yet  sufficiently  eompreheusive  to  render  a  satisfactory 
chaiKaUiori  of  th(«o  organisms  jto(*sihle.  No  elassifimtion  thus  far  pn»- 
1^'w  free  from  serions  faulta  and  objections.  Pcrhaiis  tliat  oflcred  by 
ff.&pf  tf  the  most  preferable  in  tlie  main,  because  it  is  based  iqwn  the 
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whole  cycle  of  development  of  the  species  with  which  it  deftls,  and  by  fol- 
lowing it  systematically  in  investigations  of  new  as  well  as  of  known  species 
we  shall  probably  sooner  be  in  possession  of  that  full  information  necessary 
upon  which  an  exact  and  entirely  satisfactory  classification  must  be  based. 

The  classification  of  Cohn  has  been  perhaps  most  generally  followed. 
We  introduce  it  here  in  order  that  the  reader  may  comprehend  the  terms 
80  frequently  used. 

TRIBE   1.     GL^OGEyES. 
CeUs/ree  or  united  in  glain/ familiea  by  an  interctMular  gubstanee. 

A.  Cells  free  or  united  by  2  or  4 : 

Cells  spherical    .    .    .    « Chroococcub,  Nag. 

Cells  cylinilrical Stnbchococcus,  Niig. 

B.  Cella  united  in  glairy  families,  amorphous  in  state  of  repose : 

a.  Cellular  membrane,  confounded  with  the  intercellular 
substance : 

1.  Cells  without  phycochrome,  very  small : 

Cella  spherical Micrococcus,  Hallter. 

Cella  cylindrical Bactbriom,  Duj. 

2.  Cells  with  phycochrome  larger : 

Cells  spherical Aphanocapta,  Nag. 

Cells  cylindrical Aphanckticb,  Nag. 

h.  Intercellular  substance  fonned  of  several  membranes  en- 
closed one  within  the  other : 

Celb  spherical Gueocapba,  Kg. 

Cells  cylindrical    ..." Gl(KOETHIBCR,  Nag. 

C.  Cells  united  in  glairy  families  of  definite  form : 

a.  Families  of  a  single  layer  of  cells  disposed  in  plates  : 

1.  Cells  in  fours  forming  a  piano  sur&ce Kbrishofedia,  Meyen. 

2.  Cells  without  regular  arrangement,  forming  a  curved 

surface : 
Cells  spherical,  families  with  reticulated  rupture   .    Clathroctstis,  Henfir. 
Cells  cylindrical,  cuneiform,  families  divided  by 

constriction CoLLOSPHJERlUM,  Nag. 

b.  Families  with  several  layers  of  cells  united  in  spherical 

corpuscles : 

1.  Number  of  cells  determined  : 

Cells  spherical,  colorless,  arranged  in  fours    .    .    .    Sarcina,  Goods. 
Cells  cylindrical,  cuneiform,  with  phycochrome, 

without  regular  arrangement Gomphosph^rla,  Kg. 

2.  Number  of  cells  very  great  and  indeterminate : 

Cells  coloricss,  very  small Ascococcvs,  Billr. 

fPOLTCISTIS,  Kg. 
CoccocnLORiB,  8pr. 
PoLTCOCCua,  Kg. 

TRIBE  2.     NEMATOGENES. 

Cell*  disponed  in  filaments. 
A.  Filaments  not  branched : 
Filaments  free  or  interlaced : 

1.  Filaments  cylindrical,  colorless,  articulations  not 
very  distinct : 

Filaments  very  slender,  short Bacillps,  Cohn. 

Filaments  very  fine,  long Lxptothrix,  Kg. 

Filaments  larger,  long Beooiatoa,  Trev. 
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L  FiuunenU  CTliiidncal,  coIorieM i  ,.  . 

(.STBErroTURUC,  Cohn. 


1  FiUmoiu  cyliadrical,  with  phycDchrome,  the  arti-  /  nypmoTUBix  Kb 
elet  well  tUfinoil,  without  cclluliir  n:pnKlii«- 1  OboilljUIIa   Boic.  ' 

tioo I 

S.  FlUnKnto  cylindrical,  wticulated,  with  conidia: 

FtUmcali  colorloB Chenothrix,  Cohn. 

FiUmtiiU  with  phycnehrtmie CiiAU:£8ipnoN. 

1  Filamrntit  *pinii.  without  ]ihyci)cbromfl: 

Fitamfiib  aharL,  liijbt,  tiiiuuiu ViBKto,  Ehr. 

Filaiiivnt*  shi'Tt,  eptr&l,  ripd Spikilluu,  Ehr. 

Filameata  long,  aplnl,  flcjiible tipiRocH.VTE,  J£hr. 

With  phjroochnHiie : 

FIUkcbIi  long,  spiral,  flexible BrutVLiKA,  Link. 

8.  Flljuneiiti  in  chAplet : 

Filsmenu  without  pbyoochnnne Stskptococcuh,  Blllr. 

FilABieDU  with  phyoodifurae /     mabxsa,     org. 

'^  *  ISpkhmosika,  Kg. 

IB.  FiUracnti  flAffollifrirni,  tlcodcr MajBTIOOTHRLX,  etc 
I.  niimenu  united  into  glairy  tamUiaa,  by  iBtenwUular 
HilMtancv : 
t  FilamonU  vyliadricsl,  colorlew Hyconostoc,  Cohn. 
1  Filwrnmu  cylindrical,  wlUi  phycochrome \  Cbthonoblaotot. 
^                     ^              ^   ^  \  LlUNOCLIDK,  Kg. 

%.  TiIuiiPDU  inckoplet NosToc,  etc 
1  FiUtn'titx  aagi-11ir<inn,j<Ii>n(]rr BiOtTLARiA,  ptc 
X  FdamroU  with  l<t^iv  mmifit-AtioD  : 
Aonnrrlin^'  to  3C(ipf,  "  from  the  Iat«rt  investipations  conocrninfr  alprce  and 
fc«ri«ria  lla-re  <au  be  uo  duubt  that  between  i^ertaiii  ropresftitatives  of  Inith 
dkoegroupA  thope  la  a  perfect  morphob)}rkul  liunniltigy.     This  huraolojjy 
ilv  bad  til  tlie  flaw! (ieat inn  of  the  bootcria  ag  forms  of  alj^re  which 
Id  no  rhluruphyl,  aa  C<ihn,  Kirchncr,  and  Van  Tiejihcm  have  already 
uct  the  basis  of  a  very  limited  knuwled^  of  morivholo^iml  rclatioiui. 
h  imoli  a  cUs^flcation  might  nut  apprar  to  l>e  undciiirabU',  yet  it 
fm)iteiitly  be  mtalnuling ;  fitr,  aa  the  lat<«t  investigations  show,  nnr 
l«d^  iit  the  development  of  algse  is  still  not  jwrfit-t,  and  on  ibal 
nt  tiie  prment  olassificatinu  will  probably,  through  the  close  study  of 
ib  wioon  reprc§mtative  formic  from  thi»  new  ptjint  of  view,  enffcr  here  and 

Eiv  more  or  Ices  iiujMjrtant  modi  fie  ntiuns." 
The  difficulty  of  eveu  using  a  proper  nomcnolature  in  the  desoriptions 
bacteria  ifl  '^iU  frequently  exiH'nenrcfi  on  aix-ount  of  N-ariatJon  in  forms 
UK  tiv  ryclt!  of  development  of  many  individual  species.     Doubt  Iiua, 
I    MMmnnU/,  nut:  infit^uently  arisen  as  to  what  technical  term  should  be 
flnplorrd  i<>r  the  convevaiKV  of  an  exact  idea  of  the  objeict  under  view,  and 
oectftainty  and  uiiaconueptiou  of  the  exact  mcaniug  of  writers  di»- 


S.  Pdainentx  cylindricAl,  with  phycochrome 


rCAL.OTIIKIX,  Ag. 

ISctTONKMA,  A^. 

1  KiUiofnu  in  chaplptJi Mesizouyria,  Kg. 

(.  Kihunpnu    fiageiurorm,  iilendcr    towards   the   ex-  I  Scbizo»ipuok,  Kg, 
bvmity Vgeocyclcs,  Kg. 
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ctusiiig  or  reiwrting  ba<*teriol(^ical  observations  have  sometimes  been  un- 
avoidable. Tt  shoiilil  lie  premised  that  in  the  sDhrteqncnt  pages  the  tern 
''  baiieria"  in  a  ^eiit^ral  seusc  uiav  upplv  to  any  ur  all  ul'  die  turnis  iucliidM 
in  the  foregoing  ur  fullowiug  elassiticatLons.  In  tliis  sense  it  is  intended  U 
be  synonymoiw  with  the  gpneral  French  term  "  microbe,"  exclusive  of  fnng 
or  moulds. 

Rabeuhoi'st  presented  the  following  classilication,  which  has  been  aduptcc 
by  Flugge : 

SCniZOMYCETES. 
Iwljacd,  or  In  chulus,  or  uulled  In  amorpbotui  gelailaonB  &ailtm &I  icaocoocm- 


a    ' 


Fnnnlnir  geUttoom  bmllia 
of  deUnlK  form. 


Oolonloa  mild,  filled 


In    luv«    nutnbcn.   In 

Irrvpitu-coltmia.   .  .    A^COCOOCTn, 
In    ainull    but    ddhilu 
tiHinben,   In    regular 

KKiupa Sabcina. 

Colonies  vlth   liiiipla   lajror  at  ccUa   u   tht 

fWriphenr CLATIIBOCTSra 


HlKrrt.  laolstMl,  or  In  null  sroupa  looseljr  iuiItod.or  in  irragolw  geUtlaoiu 

&mlUoi Bactcriuh. 

Short,  dlslnctlf  Jointed.  Uacillcs. 


Uing. 
crlln- 
driul, 
ftinu- 
ing  Sl>- 
inonU. 


Fl  Uinents 

Without 

Uii:>lated, 

TUnia- 

Inlerloccd. 

ctdoou. 

<tr  In 

bondki. 

P«inlo-nim 

8lr»lKht 
lllun«iiti. 


Indl*-      t  Vety  tbin  .   Lcptothiux. 
ItncUr    1  Thicker .  .   BsoguTOA. 


JuIiKhI. 
W4vy,  or       f  Stoft.  rigid 
InqitnlB.  j 


CcUi  iDcluOed  la  rouiiill.Hli  geluUuou)  mi 


....    8P1SIUJCII 
(ViaRio). 
Long,  flfixllo BnRocu-CTjB.  j 

f  STBEPTOTHaiXi 

1   CUTHIfiTUIlU 

M M  YLXiSiKTix;, 


In  the  Systran  pn)|Ki«cd  by  Znpf  the  ini|)erfprtly-kDown  bacteria  are  not 
included.     Those  coQccming  which  we  are  in  possession  of  more  or  les* 

exact  knowled^  are  placed  in  the  fol- 
Flo.  1.  lowing  four  great  groups : 


abed 


0  0  8  8  88 

abed       t 


1.  CoccAOiA  They  include  only  cocci  utd 
ehainx  of  cocjci. 

Gmuta:  I>nieanoHtoc. 

2.  Bactkriack.k.  Tht-y  include  four  foims  of 
dfivelopaiciit :  —  Cooci,  bartoria  l^short 
iud«),  bacilli  (Innff  rods],  and  Icptutlirix 
formi  (fllamenta).  The  latwr  ounlain  no 
mibdivi^iotu  frutn  one  imd  iu  llie  oUicr, 
and  no  typical  Bppcuniiiw  nf  *pirilli. 

Qenera:  Baclcrium,  Clwtriiiium. 
8.  LBrroTRKicnKJi.    Th**y  inrUwIe  cocci,  ebon 
ruds,  fllunivnte  (wbich  show  division),  and 
vpiral  fiirrna. 
Oirnera:  Leptothrin,  begffiatn«,  crenotJirix.  phrapiiiiiliotlirix. 
4.  Cladothrichb.c.    They  include  ccxici,  »liurt  rods,  fllaments,  and  ipinl  filmaents.    The 
ftlamcnts  present  p«t:udo-branclic«. 
OtnUM:  CLadotlirix. 

This  clflssififsxtinn  ha.«  lieen  frilloweil  by  Ci-ookshank,  and  we  shall,  with 
soine  slight  moditicaliuu  of  order,  iutrtxluoe  here  for  coavcuieot  use  a  short 


j(.  (bmallonoftetrsda:  0.  (hrmBtlonoffar- 
Ofna ;  C,  formatUiti  of  tetrads  and  mmlna  In 
Irceffular  nia»M:  X>.  £.  Irregular  gnwpi  of 
riioitrodH.    <AfWr  llflitjie.) 
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abstract  of  the  elaboration  of  this  system  which  the  latter  author  has 
pabliahed. 

ObOUP   1.      COCCACE.S. 

Otual.    Mieroeoeeua. — DivUioa  in  one  direction  and  the  cocci  after  division  remain 

isolated  or  aggregated  in  irregular  clumps  or  masses.     (Photo.  No.  1.) 
IC.  pyogenes  aureus  (staphylococcus  pyogenes  of  Rosenbach),  round ;  yellow  growth. 
Pathogenic. 

Fig.  2. 
BCD 

"3 — ^      cr?T?;     ' 


Capmle  formation  of  tetradi,  A;  of  earclna,  B;  of  single  and  doable  micrococci,  C:  of 
Mnplococci,  Di  multiplication  and  capsule  formation  of  micrococci  (teuconostoc),  EtoH: 
■pUal  fiirms  within  gelatinous  capsule  or  zoogl<Ba  of  myoonoatoc,  /,  K,    (After  HQppe.) 


H.  pyocyaneus :  ellipeoidal ;  produce  pyocyanin,  green-hlue  or  blue  pas.  Patho- 
genic. 

X.  cholene  gallinarum  (or  bacterium  of  fowl-cholern, — they  should  be  classed  among 
bacteria):  mono-  and  diplococci,  the  latter  in  fig.  8  fonn;  2.  to  3,  fi  in  diam. 
Pathogenic. 

X.  prudiffiosus :  round  ;  in  masses,  rose-  or  blood-red ;  single,  without  color ;  0.5  to  1. 
/t  in  diam. 

M.  wptiffemije  in  rabbits :  ellipsoidwl  (should  properly  be  classed  as  bacteria) ;  0.8  to  1. 
ft  hmg.     Pathogenic. 

M.  pyipniiiD  of  rabbib) :  mono-  imd  diplococci ;  0.2-'')  ^  in  diam.     Puthogenic 

M.  of  pr<«;res«ive  suppuration  in  nibbiu :  0.15  /i  in  diiim.     Pathogenic. 

M.  aumnticus:  oval;  ninglo  or  diplo;  orange  growth  ;   1.5^1oiig. 

H.  chlorinuB  :  green  gniwth, 

M.  violaceu;):  viwk-t-blue  color;  ellipsoid. 

M.  luteus:  yellow  gn>wth  ;  ellipsoid. 

M.  ful%'u.=i:  rusty-rod  growth  ;  Lij  fi  in  diam.  ;  frequently  diplo. 

M.  hiemat4^idej< :  red  gn>wth  ;  human  sweat  of  axilla  ;  and  in  other  localities. 
Gtniu  II,     Streptocoeriui. — Division  in  one  direction  only;  individual  cocci  remain  united 
i^^cther  to  form  chains  or  chuplets.     (Fig,  4,  A.) 

Streptococcus  pyogenes  (chain  cocci  in  pus ;  c.  of  pyiemia) :  cocci  single  and  in  chains. 
Pathogenic. 

Str.  coc.  crysipelatis :  0.4  to  0.3  ft  in  diam. ;  round.     Pathogenic, 

Str.  coc.  diphtheriticus  (Oertel) :  oval ;  0.35  to  1.1  p ;  mono,  diplo,  and  strepto.  Path- 
ogenic (?). 

Str,  cwr.  of  progressive  necrosis  in  mice  (Koch) :  0.5  ft.     Pathogenic. 

Str.  coc.  bombycis  in  flacherie :  oval ;  mono,  diplo,  and  strepto ;  0.  S  p.     Pathogenic. 

Str.  coc.  vacciiue:  mono,  diplo,  and  strepto  ;  0.5  ft.     Pathogenic  (?), 

Str.  coc.  pemicioeuB  (Parrot  disease).     Pathogenic. 

Str.  coc.  urae  (m.  ures  or  bacterium  ure%) :  mono-  or  streptococci  or  short  rods ;  may 
have  capeules. 
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QcHua  III.     Merismopetila. — Ckcl-i;    division   in   two  diroctUins  only.     [Fig.   1,  A,  and 

Pig.  2,  A.)  '  \ 

Oonococciu:  mono,  diplo,  «nd  tetra  ;  O.ftS  p  m  dium.     Palkogenic  (?), 

M.  ldtni^«DiiM:  tetmds  beld  uigcitber  id  hyaliafi  envelope  or  capsule  (ulten  mo- 
ciftted  wiih  yihthUii). 
Gtenua/K.  Sareina. — Cocci;  diviiion  in  three  directions  or  lew.   (Fig.  1,£,  C,  lodFig.  S,  £.) 
Sarciiw  Tcntriculi :  4.  /j  in  diam. ;  uniU^  in  cub«»  nf  8  or  multiples  of  4;  cctU  grwnisb 

or  ye-llowibb  nA. 
Sarcinu  inu-itinutU  (^pF) :  very  regukr  In  forai ;  n^vcr  In  such  lurgo  packets  is  in  tba 

Btomich. 
Snrcinit  lutea :  muno,  diplo,  tetiu,  and  cobe-gToup*,  etc. ;  lodiridunU  of  a  tetrad  aiaj* 

tbcin»clvct  be  divided  ;  c.iinary>yollow  pmwth. 
Sorciou  urinio  (Wvlcki-r} :  1.2 /i  in  diam. ;  culius  or  mulltpleB  thereof.     (SoisetinMS  itf 

thfl  blndder.) 
Siircina  litfjiniliii  (in  Mti-water) :  1.2  to  2.  ^  in  diam. ;  celk  contain  one  to  Rnjr  sulphur 

gmnulefi. 
SardoA  lUntAtibiu^lui  (on  putrefying  WBter-planu) :  1.6  to  2.G  /i  in  dtatn. ;  colorlran  celU 

wbII  lint'd  wilii  ww-rpd  Uyer  of  pUsma. 
Saivina  hyulJiui  (in  manhcs) :  2.&  ^  in  dium. ;  nearly  colorless  grvupa  of  4  to  24  cocci.' 


Gnour  2.     DACTRRiArs^  | 

Qaiua  I.     Bacirrium. — Short  nxU,  vrilh  blunt,  rounded  or  pdJnted  eodi ;  individuals  may  be 

indistiiit;iitslialik'  fruniL-ocoi;  siuftlc.  diplo,  or  united  to  formUii«uds(slrepto);  eudo- 

gunoue  BiK'ivs  unkniiwn.     (Fijr.  1.  D,  and  Fig.  4,  H.  C.) 
Boctmuiii  iin.-a<  (ni.  urvu.-) :  nvat ;  L*2J>  Xi>  2.  ft  ]>ing  ;  liinglL-  or  in  chains  and  short  rods; 

tendency  to  fonii  i.w|>eiiU-s  iind  xoogla-a  niatees.     Produce  ammomue^  /mnntia- 

tion,  (^"invcniiig  urea  into  un-ii  carlMHial^*, 
Bnct.  Hcoti ;  »>iM.n,  bac-teriH,  iHki-illi,  fibLtiu-tiU-,  uml  zuugla-u  maSMk;  converts  iho  alouhol 

in  wiiir^  Hiid  ill  ntbi-r  fruit  juictw  into  viiiegiir. 
Bikcl.  Patten riiiiitim  (llnnncn) :  morphiili');y  «Lmikr  to  hoct.  acAti,  bat  cells  contain  a 

etarrh-liko  mali^rial  nuido  blue  by  iodine  ;  occur*  in  beer  wnrt. 
Bact.  Z^'ptii  (Kurth) :  cocol,  bacilli,  and  wiivy  filaments,  vbicb  again  break  up  inttt' 

cocci  (in  inKatinu  of  fuwb).  j 

Bact.  memmojx-diotdeA  (Zopf ) :  fllaments,  1.  to  I  .S  fi  thick,  subdivide  intti  ioii^  and  ^bort 

rods,  finally  into  cocci ;  the  latter  divide  in  one  and  two  directions  fomiing  tetrads 

group<>d  in  64  or  more ;  these  aguin  furtn  rnds  and  filainvnt£  (in  putrid  water). 
Bocl.  pnviiiDoniir  croupoear;  eocci  round  and  ovril,  and  rwds;  einglo  or  in  paire 

denvy  t«>  fnnii  lii|j«u1l<s  when  naUimlly  growing  in  aiiiniul  tissues,  bui  not  in 

flcial  cuUurL-a.     Pathogenic  (?). 
Bact.  Pfltiperi  pbiJ^pliorw-.-i-iii  (Ludwig);  mund  c>owi  and  Ihreada. 
Bact,  isuthinuin  (Zopf] :  nhurt  ami  long  nxis  liro-aking  up  into  coixn.     Coloniea  interne 

viol*?L 
Bact,  synxamhuii)  (bad.  of  yellow  milk) :  oval,  motilo,  0.7  to  1.  ^  long,  much  rasemblM 

bact  tanoo  ;  lenwn-yellow  growth. 
Bact-  of  diphtheria  in  man  and  pigeons :  cocci  or  chort,  thick  rods.     Pathogenic  (?). 
Bact.  Pnnhistophy  ton  (nosema  botnbj-eis,  corpusmlcs  du  ver  A  soio) :  oval  cocci ;  2.  to  8., 

fL  long  and  1.  p  wide ;  tingle  or  diplo  or  ohurt  rods,  2.fi  p  thick  and  twice  aa  1 

(cause  of  p^brim').     Puthogenio. 
Qemu  n.     LrMotw»h>c. — tVicci  and  short  rods;  sporo  formation  present  in  oocci ;  thick, 

tough,  gflulinoiix  ciipHtik-.s. 
Leooonostoc  me9ent(>rinidt<>i   (CirnkowHki)   (gomnie  de  (.ucrerie,  frofichlaichpiU, 

spawn   fungus)  :    relit  i>inglcr,  in  ohainii  or  »iogla>a ;   cocci    elongato   into   rodlj 

latter  ft^ment  and  form  undogenou*  sporw;  exceedingly  rapid  development, — 49 

hectolitres  of  molossus  containing  10  per  cent,  of  sugar  wad  converted  withia 

twelve  hours  into  a  gelatinous  man. 
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'  tit.     BarUlus. — C'xx'i  iiml  rudi,  or  rwh  uiily  ;  itmjr  form  itiaigbt  or  twJ8t«d  ttureftdi ; 
cnduf^vtiou*  »pi>rT-  foniintioit.     {Vx;t.  3,  P,  £,  F.) 


;'^,^v»i 


■x*.^. 


^ 


} 


n  0 

A.  •(ilrllluin  umluin;  /?.  m-iimetiK  Kpl- 
rochtete;  (.',  splim-Jui^'  uf  Uia  miiutJi :  />, 
uiUmx- bacilli, —a,  of  ruoiue,  b.  of  rtt;  £, 
baclIlUA  tif  tu&ItftnuiiL  uHlcnu;  /'  tweUItu 
subUlb.   lAfterKoctLj 


PMriflm  MiltUlu  (Uuy  Inu-illiu) :  cyliiidmiki  Fia.  H. 

toii,  mmJ    tlin.-iu)>,  mundvd   i.'mls  witli 

fli|^]U   nltai-faitl,  niulilc;    !>.<>  /i   thick  &     gs 

uul  kIhiuI  tl. /iltiii^;   nipid  iuulti)ilic»>  ** 

tioD  in  £uAi-ttfnt  DourUhioeat,  hy  tnm»-  ^    ^ 

WMt  luion ;  ilowur  nmltiplii-utiun  by 

«adi^iious  t{ioiv  rorumtiim  in  iiiipov- 

uiilwd   media-     If  tlie   inultiplicaEton 

ht  npkl  tb«  flUitiRnt  may  iocliule  cocci 

ud  ihoK  rod* ;  atrnbic ;  vrbitMb  or  ye]- 

kfwub- while  ffTDWtb. 
JkiUiu  BntlinciB  (aaiuv  of  iplcnic  fever  of 

tlierp,  etc.,  L-barboii,  niilzLnatl):   rods 

&  luK).  /■  \ane  and  I.  to  1.26  ft  thick; 

kw^  chain*  of  cocci  nnd  rods ;  tiw  enda 

•It  iqaare,  have  ui>  flojipilla,  ar«  non- 

OKitUe;  mulliply  by  fliwkin  and  endo 

gnoui  k|x>TC  fuiniuiuou ;  aerobic.    Fath- 

Bkfiloi  tmnrKpiw  (Zopf ) :  cocci,  ihurt  and  long  rods  j  endogenoiui  itpi>iv  furniattoo  ; 

flvmt  ^Uliiii'id  niawea. 
ImUIiu  nw-gal^riiini  {Dv  Barry):   Urge  rods,  2.6  /i  thick  and  4  to  fi  tiitiia  ui  long; 

UiuJIy  Jij-bily  curved ;  multiply  by  Dssioii  and  endogciiotii  eporw ;   may  fonn 

Imeular  cluiiiui ;  rnolilo.  » 
Btcillui  Kitziaiuu  (Zopf) :  cucci,  FlO.  4. 

akotl  and  long;  rods  and  11  tn- 

SMdiUi   uaUMM  f(.-nucutiitiim 

■ad  pfottitttM  etAifl  tdtuKilj 

■oenoiptitiim  hay  bacllliu. 

iiiu    lulHTculccis    (Koch); 

*«7  fln^  nxU.  'Z.  to  I.,  <k.vs- 

iwaally  S.  ^  lunjc ;  atraight  or 

■tigbUyrui^c<d,on«n  iMsuled, 

fnaadad  at  wnd«;  sin^k',  in 

pain     or     handlra ;     «nniv 

timn  aaici'iaicd  wilb  gnii- 

nUiatainM  in  M'liir  iiiiiiinfr  ; 

nun-DKHiU- ;  spiirc  fnniintion 

wtthln  aiiimiai  tfMly.     Cuuk- 

ofiubcrrukmU.  (Pbirta  No. 

IlKtIliit  !•(■«  (Haiuon) :  »tendvr 

ludi  4.  lu  fl.  ^  l^^tif  1*^*<  y^*n 

1. ^  thick.  bobmUitmm  pointed 

■tviula;  lOBM!  motile,  olbon 

wA ;  may  coatain  >porM  and 

pruvjit  U-adnl  appeanuoe; 

f«MiBbl«i  hwillu*  tub*'ivuU>*is.     Frobobly  the  cuiwo  of  lepro^. 
BboRoi  oiallel  (barillu*  of  itUrttlvn) ;  Hnt-  hmIs  2.  to  t].  (i  lonj;.     Caiue  uf  gUiidcn. 
Btrillai  ryaoo^cnui  [bocilliu  of  blue  iiiillc] :   nxU  >itiiji;li;  nr  in  piiipt,  2.6  to  8.&/i1ung; 

moJiiply  by  flMton  ;  thvy  may  fonn  rbntnit';  may  be  titirniurded  by  capsule. 
Ikalhs  •ckli  butici :  aliort  and  Ionic  rods  8.  to  4.  ^  loi>^<  aUo  tllamfnU ;  endngenout 
ipoiw.     Cauava  acidity  of  milk  if  not  above  46.6°  C.  (out  identical  with  bact 
•dcUlKtici). 


=j?:«=*S^ 


a 


<;=*i?=«a?W^i*^^^^ 


vl,«trep(woccl;  AC.<trepto-bact«rU-.  P.Jotnicd  thread; 
£.  uiOolntt,Hl  llirvatl :  F.  wnvy  tbKad  ;  O,  U.  J.  K.  spirilll 
nmrc  or  lew  MlfT:  L.  X.  y.  aplrlUl  more  or  laa  flexile 
and  looped.    (After  HUppe.f 


154 


OTTTLINES   OP   PRACTICAL   BACTERIOLOGY. 


I 


Diicilitu  ledeinatta  mitlii^iii  (Kooh)  (viltruin  M-ptii^iiP  nf  PtuiU>ur)  ;  mdd  S.  Ui  S.&  fi  loQf; 
luitl  I.  Ui  I.I  fi  thick  ;  luuully  in  jmirb;  mu iic1>m] eniU ;  luuy  Ttrnu  filometiU,  stniight 
or  i<li^btly  fun'td  ;  motik* ;  lUnul'mble  ;  sport-  funoKtian.    l^aUiogutiL'.    (Fig.  2,  E.) 
Bftcillu*  Aepticjumiie  of  iniL-tt  (^KuL-hj  :  v«r>'  eni«ll  anil  eltiiiiMr  ixmIa,  (f.8  Uj  I.  ^  Wi^  und 
0.1  to  0.2  ft  ihic-k  ;  single,  In  paira  or  in  chuiiu  of  8  or  -I  llnki ;  no  flliniouu ;  oftan 
collected  tot;ether  in  nuuMt ;  spore  fomution. 
Bacillus  ^pliuBus  Ibacit.  of  typhoid  («ver,  Klwrtii,  Onffloi') :   rods,  0.2  /i  thick  and 
icagth  3  to  4  tinHS  lu  great ;  fllnrnvtits  upwards  of  40.  fi  in  U>iigth  ;  ur  i>bort  ruds, 
ruundi^  at  ends  and  stomt-Ciirm  t.^imtncta:d  in  ibu  iniddk*.     Mulile;  doubtful  npure 
fi:)nH«lioii.     Piitlioyiiif.     iPli<i(u.  Uo.  2.) 
Bucilltu  diplitlu-nlit-utt  uf  Jiian:  nidii  2.  ti.>  6.  f  or  mure  lim^,  twice  w  thick  v  bacillus 
of  lubarculwift;   may  be  linked  in  paini  or  chains.     Found  aUo  in  culves  and 
pigtn>ns. 
Daoillus  inalariap  (Klobs):  rods 2.  to  T.  *t  long;  may  devL-tupfipiml  filaiuf^nte  ;  i^{HirM  may 

funn  at  eeutrtt,  ond^,  or  sidM ;  at-robic.     (Probably  titJt  xhn  (.'aiuo  of  miilitHa.) 
BoL'illuj  dysodes  (Zopf )  :  cocci,  lone;  and  ihort  r^xl« ;  ipore  formation ;  cauaes  a  deitnio- 

tire  fermentation  uf  bread;  may  accidenulty  accompany  yea»L 
Bat^-ilUm  llauwnii  (Ra>mu«ien):  tiif\t-  2.8.  Utd.  pi  l<>n^,  0.(1  to  0.8  ja  thick ;  npore  forma- 
tion ;  growth  cbronie-yellow ;  vulaHlu  artmuitic  f^an  of  fruit-like  odor  ^iren  off*. 
Bacillu«  er7>'thrt)0porufl  (Cohn] :  rods,  with  h]h>iv  funnaUon,  end  filamitnt« ;  motile.        i 
BociUut  ruber  (Frank) :  minute  rods,  single,  in  ptiin  and  in  fnun ;  ^^rowih  lrii.-k-r«d. 

0<ntt«  J  v.    Qottndium. — Same  ai<  bacillus, 
Pjq   g  but  spore  fifrmatinn  tiike§  j»1hcp  in 

.  ,  '  chanicteri.'^ticBlly  enlarjiLNl  rods. 

B        _  CWtridium  butyricum  (bat-iUiis  ainy- 

loba«lor,  bacillus  biityrifUs,  Imcjl- 
lujt  of  butyric  acid  fomicti  lattun-4 
Pnumowski)  :  ntd*.  Ii*ju  tliaii  I.^ 
lliick,  8.  to  10.  ft  Uiii'i,  iiiotlli*,  Mii- 

jj    w     j/y       "\\      yy    ^-*s^     ^ nonibio ;  di*vi'|ii]«  into  lonj*  un- 

jogntftd  fUHmcnts ;  both  rods  and 
fJlanirnlA  may  he  slightly  curved ; 
Kpora  furmatinn  by  ewetling  of 
the  rod  or  Utament  ul  tho  pcHnt 
of  its  location ;  chance's  lactic 
acid  of  milk  into  butyric  acid  and 
causes  ripenintjofclieew;  almi  ac- 
tive in  foniiation  ofMiut'r^kraut; 
^.^    '     y\.\  f  (    J*~^  ■"  <*""  H'lnelinioie  yield  iudiuo  reaOai 

/fV!^\^\\  I    ^-^  tion  for  starch.  ■ 

'^     h  Nj_y        y  Clootndium  p«)Iyinyxn(Pn»/.niow»ki): 

Qlaint^'nLi,  wkIs  of  variable  b'ti^^lh, 
wKM'i,  and  mmrfw ;  ritusQ  of  ivrtain 
fennetilntioiifi;   some  yield  w«ak 
iodine  reaction  for  fttaruh. 
Plcjstrirliura  of  symptomatic  anthrax 
(blai^klog,  quarter  evil,  rauscb- 
brand,  charbon  syroplomatii)UC — 
Arlciing) :  rods,  with  rounded  ondi,  motile^,  usually  containing  an  end  »p<.>n.-.     In 
cultures  develop  into  chains  of  rodji  and  cotvi. 
Qvau  y.     Vihr'xa. — Fllamenta,  screw  form,  in  long  or  short  turn*;  sporo  formation.     (Fig. 
4,  F.  G.) 
Vibrio  nu^uta  (Muller):  rods'and  0lamentH  O.fi  U>2.'i  p  thick,  6.  to  IS./11  long;  motile, 
with  an  end  tingcllum,  mostly  a:iini  rotation  and  prtjgr«&iiva  motion ;  rodi  limply 
curv).-d  or  slightly  spiral ;  HlauicntA  miire  or  le«s  spiral ;  one  end  may  enlarge  and 
a  round  sjytre  form  therein. 
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A.  h\ilial  runns,  and  <l  la  K,  moiias  fonns.  of  Beg* 
llatoa  rowo-perelclna.  and  D.  E.  rod  and  iptml  forma 
uf  cladutbrls,  crenolhrlx,  atii)  bi'mrlatua  (ZupD;  H, 
bacterlatn;  C,  splrllluin  umliila  (Koi'^Vi);  F,  •plrlllum 
volutan*  (Cobo):  L.  3t,  o^iIiUlo  monoa  fonas  (Wuroi- 
ing):  with  flagDlla. 
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17.    Stp^iiUam.—V\\Mmmti  more  or  lew  Apiral,  rod*  curved  or  partly  npinl ;  ipom 

bcmatioi)  doubtful  or  unknown.     (Fig.  8,  -4,  B,  C;  Fig.  4,  W  to  ,V;  Fig.  6,  C  to 

f;  Fig.  7,  U,  J.     Photo.  Not. 

11. 13.  13.) 
Solium  cb'tlvrw  AMSticw  ((.-omntii 

bfectllu*  vt  Km-Ii):  curved  rudi, 

■(linlli,  anJ  Aliuucau ;   the  rudi 

atioui  balf  as  Ititi];  ■«  tliv  avprs);*; 

UilKmle-liarilliu,  their    thifkrifta 

ftboot  i  tn  (  tbi-'ir  Irngtb  ;  Hiiiglu 

or  tUariwid  end  to  end  in  pain  su 

m  to  fomi  iibapA  uf  the  lL>tu>r  S ; 

or  tbey  mi;  be  tttttcbt<d  in  chaitu 

of  thtve  or  tnoro;    multiply  tiy 

kagtfafnioff  and  tnnsrerw  BM>ion. 

In  old  cultura  then  uv  ofton 

•filHdcAl  bodies  of  variablo  Hize, 

iM>latedoroo&n«ct«d  with  tbo  roda, 

ud  thejr  are  nMrardcd   by  mo«t 

ttanrvi  u  lovolutioo  fonn«;  by 

FvrTmn  and  Huppe  ihvy  are  lookod 

upon  ■•  veici5talivv  foniiK  endownl 

orilb  n  ^reatpr  powtTof  n>9istiUK«, 

— the  romipr  nnuim  ihitn  uogonia, 
the  latbM'  arlhnMcporea.  Nearly 
all  ohaerron  admit  ab«ence  of 
•pan  formation  ;  (•sceKlingly  mo- 
tile with  nii>re  or  Iom  round(Hl 
■ndi.  l'athi.c«nlp.  (Fig.  7,//,/. 
Photo.  No.  18.) 
Spinlliiui  plicalile  (manh  spinxUiiete 
— Kkroibwy):  thin  epiiml  Bla- 
DKOli  with  close  cotb,  maay  /i 
InnK  ;  tttuid«*  thu  «liort«r  nxulur 
rurvn,  thuy  liavr  abo  cuilit  of 
gftatrr  length  and  depth ;  blunt 
mda,  rapid  muv^munt.  In  cul- 
lum  the  fllatnnnta  dlvidn  into 
■bolt  or  long  tmU,  r>r  uUinml4>ly 
eaodi  ohsrrvMl  in  dmp  cultum 
and  in  italned  preparatitJlia. 
E^nlluin  Obamolni  [apirochvle  Ob. ; 

>pr.  of  rviap«ltig  fe%-i*r — Oh(>Jiueieri)  :  exceedingly  thin  fllamenta  reeembling  iipir. 
plicatila ;  Inigth  Iti.  to  40.  ^ ;  motili* ;  occurs  in  blnod  of  tvlapAing  fevcir  during  the 
•noMu    (Fig.  8,  A.) 

GaOfP  8.       LiCPTOTHBICnK*. 

tmL    LipltdAru!. — Thr«ad«  artJculaU'd  or  utmrtiL'ulated  ;  succeuive  mbdirision  of  cclU 

iKil  <iinliiiut>u<t;  crlU  liulphurK'M.     (Ki.^,  4,  £■) 
LrpCothrix  haocalis  (Robin) :  lung,  thin  throulx,  oftvn  uuilpd  in  thick  hundica  ar  felt«cl 
to)Evlb«r  ;  aps  conipnecd  of  long  md.*,  %h<XTt  poda,  and  coct-i. 

hrii  gigantJMi  (Miller) :  long  roda,  bhort  nMb,  and  coooi,  which  vary  In  thlcknou 
cftn  la  the  wm*  tliroAd. 
I //.     Oratothrir. — Thr«adi  artioulated;  colls  sulphurlcn ;  habitat  watrr. 
Ctvothrtx  kuhniaoa  {Rahonhonil) :  cocci,  rod«,  and  lllamcnu.  which  luttu  are  color- 
Um  and  trwy  Ix'  rla1>«haped,  and  the  ends  an  articulated  and  eiuheathed;  tho 
AmUU  banta,  the  cell*  are  wi  IVw  nod  develop  Into  now  throads. 


Gadoibrix  dlchotoma  (Zopti.  A.  branched,  with 
lonicBr  (o)  »nd  with  shorur  (b)  •rrew-lllte  eurroi;  B. 
■plrlUnm.  oneof  nbOM  cmli  {a)  aliowa  gnMlvr  eurvee 
IbkH  tbc  other  lO;  C.  longer  Hplroc'tiKK'-llkeliraDCh, 
with  Iooim:  D.  a  imrUon  at  bnini!]i,  wiDi  rliiae  «n<l 
with  toow  cotla;  E.  BplrlUt,— e,  nnjolnted.  b.  uppear- 
Ritctt  of  Joints.  ]on(ier,r,  shorter:  /*,splroeIut>l«Itarm, 
at  a  anjolnted.  at  b  to  d  tohMnatJe  Jolnbi.  at  e  Into 
•Jiurt tuds, at d Into cavd.    (HQppe) 
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Ottua  JII.     Pkratfmidiothrix. — Threads  jiiiiitlese ;  BiUTessive  JiuMivUiun  ufcelU  u  contlira- 
ouf;  cellii  8ulpIiurlH«;  bftUtat  wuU-r. 
PhrHfmidioUinx  muUiMpnu. 
Qenu*  IV.      Beggiatox.—'Yt.na^   unarticulaud ;   ctlU    wilU   sulphur    granule*;    habitat, 
water.     (Fig.  7,  A  to  E.) 
Beggiabtt  atlw  (Vnuch] :  cucci,  rudd,  spirmU,  and  threads;  Ui«  firotoplaBlQ  ouuul 

nunii'mus  highly-ivfruclivo  gnuiulvH,  voiubcing  vf  nilpbur. 
Beggiaiw  ruaeo-peniviiiu  (BBclcriuin  rubcsccns) :  cocci,  rods,  spirals,  and  thT«ttd». 
Beggiatoa  mirabilis  (C«hn) :  the  tUrciid»  tire  HIImI  with  sulphur  gninuluB. 

Group  4.    Cljldotuhil-ubjl 

■  <9|ilM  /.— Clsdothrich«e  (Cohn) :  threads  Rfiembliog  tliue«  of  kptotbrix.    (Fig.  8.) 
dadothrix  diohuiocna. 
CUdothrix  Foerstfrii. 
SphcTotilluif  nataiu. 

MORPHOLOGY. 

From  a  purely  morphological  stand-jwiol,  and  siraply  for  descriptive^ 
purptjscH,  ImdtTia  luity  be  divulwl  as  follows:   1,  Coccus;  2,  Bacterium; 
3,  Bacillus ;  4,  Filamcut  (straight,  wavy,  or  (>piml — long  rod,  vibrio,  spiril- 
lum, spirot'haete). 

1.  Cocci  arc  Hphpriral  or  ovoid  forms:  iaulated  (monocootn);  in  |)aire 
{diplocccci) ;  or  in  chains  [drfptococci) ;  fuur  togtfther  iu  the  iiirm  of  a 
square  or  roi*ette  {Mroffoni) ;  in  cuIk*s  or  tihlang  packets  of  eight,  sixteen, 
thirty-two,  sixty-tJjiir,  or  iniittiplcyof  cifher  (yfirrijui).  (-Figs.  1,  2.)  Th<*ie 
formg  may  be  isolated,  grouped  in  irregular  clumps,  or  iu  a  mass,  held 
together  by  a  gclatiuoid  sulji^tnnce  in  which  they  are  enibeddtxl  (zooffftra). 
(Fig.  2.)  They  arc  fn-qucntly  the  aubject  of  active  Brownian  movcnient, 
but  they  have  no  individual  prc^rcssive  motion.     (Photo.  No.  1.) 

2.  Bacteria  are  short  cylinders  of  an  average  thickner»j-  equal  to  ow 
half  their  hiigtli,  with  wpian;,  blunt,  rounded,  or  m«ire  or  leas   Hpindle-' 
shaped  cxtrL'Uiitics,  and  various  species  may  be  provided  with  one  or  more 
extrcjnely  fine  terminal  motile  pili;i  {f*"j''ih)  which  serve  {ur  (he  purpose 
of  hH-omution.     (Fig.  5.)     The  lactcria  may  lie  single  or  double,  united  to- 
gether end  to  end,  or  tlicy  may  form  c-hains  with  three  or  more  links ;  and 
the  terras  "  mono,"  "  diplo,"  and  '*  etrepto"  may  be  appliwl  to  them,  as  ia| 
tlie  case  of  oouci.     They  niav  be  motile  or  uou-mutile.     (Fig.  1,  A,  D; 
Fig.  4,  B.) 

3.  Bacilli  are  long  cylinderR  of  variable  length,  but  longer  than  the 
Iracteria.  Their  extremities  may  In-  stjiuire,  ruumlifl,  or  pointed,  and  when 
motile  tliey  also  may  be  furnished  with  oue  or  moix-  cilia.  They  may  be 
joined  together  end  to  end,  forming  chains  or  jointwl  filamentn,  and  these 
filameuta  mav  Im*  straight  or  Viitivj,  motile  or  Dou-motile.  (Fig.  1,  £";  Fig.^ 
3,AJ?,  F/Fig.5,  iJ.)  ■ 

4.  Spirilli  fully  developed  consist  of  a  somewhat  stiD'  filament,  mure  or 
less  regularly  ooikxl  in  the  form  of  a  spiral,  and  more  or  less  indistinctly 
jointed  or  not ;  the  extremities  may  be  provided  wHth  <ilia,  and  progressive 
motion  ia  chiefly  aeciu^  by  an  axial  rutatiuu.     The  sumllest  developmental 
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fcnn  of  the  ppiriUum  is  usually  a  Hliort,  slightly  (iirverl,  more  or  less  points 
bKallus,  and  tltcfv  lattor  fornih  inay  t>c  uniuxl  in  [ytuTS,  end  to  end,  repm- 
flcotii^  more  or  less  perfectly  the  outline  of  the  letter  S ;  united  end  to  end 
in  greater  numliBnt  they  form  a  longer  or  shorter,  more  or  leas  spiral,  wavy 
lioe.  (Fig.  3,  .-1,  B,  C;  Fig.  4,  G  to  N;  Fig.  5,  C  to  F;  Fig.  7,  H,  Jj 
Photo.  No6.  11  to  13.) 

The  ODon  iitcreajte  in  number  by  ehmgation  of  the  diameter  in  one  direo- 
tioD  until  it  is  aU>ut  double  tlie  funner  length,  tiicn  eoustrict  in  tlu;  middle, 
and,  by  continuation  of  the  process  of  tr;inRverse  fissinn,  fiirm  <liplococci, 
itRfihioooci ;   when  fii^un  occurs  in  two  directions,  tetragoni ;  and  when 
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4.B,  C,  0.  JE.  bcfflAtM  tabe*.  ibowlng  maoro-Antl  mlcroKonliUa;  /'.  liiu'toritim  ZApfil, 
— l«iBali(in  of  uthnwpore*.  c;  O.  •trapCooocvl.  riiowlnic  laT),i>r  ctlLi.  a  niul  fi.  ni;nr<K-<1  by 
Tan  Tlogbam  u  cysllc.  by  Du  Barjr  And  fiappt!  u  artlinup-rrr*;  //.  J,  •pinlU  I'f  AxIkUo 
ehnhm.  Kin  ■hiivtDx  krihnwpona(nappe.orgoni<lUo[  Pomnj;  Jl,  prootM  ofanhro«|K>re 
JbrnaUon  In  bkctrrluu.    (After  Hllppe.) 


MoQ  b  in  three  direettons,  sareinie, — the  finiil  result  of  the  process  of  fission 
raoltin^  in  the  formation  of  entirely  soiarate  and  distinct  forms  more  or 
km  id«itiral  witli  those  from  which  they  spnmg. 

Tl»e  process  of  muttipfirafion  of  the  badcrium  is  also  liy  transverse 
faian.  The  bacterium  first  elongates,  then  becomes  constricted  in  the 
■nddlc,  and  fmally  f<>rnu4  in  this  manner  a  di]ilolMK-terium  or  a  strcptoliac- 
trriam.  The  member  may  remain  thus  attached,  or  the  process  of  fission 
bar  rontinne^tfl  end  in  separation. 

The  process  (»f  muitijtfuyitum  of  fumfli  is  in  some  9|)ecies  twofold ;  in 

odKfB  h  13  simple.     The  simple  process  of  multiplication  is  also  by  trana- 

fam  imaxm.      The  rod  may  elonpatc  and  dix-ide  into  two  or  more  by  the 

of  fiflsiciu,  which  may  or  may  not  extend  tu  complete  seixu'otion  of 
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the  jointf?  nnd  a  new  formation  i>f  ifi4ilat«l  l)at'ini  similar  to  thu^  wlienoe 
they  Himmj;.  The  otht-r  protvea  uf'ninltiplit.'utEou  c<>ni-i?^a  in  the  endojrcnous 
formation  of  one  or  more  spores  in  the  interior  of  the  rod,  usually  after  it 
has  more  or  less  <'lonpat«l  and  slij^hlly  indt-ased  in  thickiir^,  jmrticiilarly 
at  the  puiut  wliere  the  spore  is  Ui  he  furmed.  The  location  of  the  spore  may 
be  at  the  end  or  near  the  middle  of  the  rod.  The  siwre  eonAiRts  of  a  more 
or  less  oval,  glistt-ninj;,  hij^hly  refracting,  resistant  body  (Fig.  7,  A',  6), 
whieh  n.sually  \vlien  iully  fc>niied  occupies  the  whole  diameter  of  the  fT,-lin- 
der,  and  indeed  at  (his  point  the  diameter  of  tlin  latter  may  he  Romewhat 
inrrpaj^Hl.  After  the  sjxjre  ia  formed,  the  protoplasm  of  the  eyliuder  retro- 
gnuk-s,  tlic  delicate  limiting  membrane  disappears,  and  the  spore  is  set  free 
to  undergo  its  cycle  of  development.  Development  fnnu  the  t;jKH-e  may 
fcike  plaee  fnira  one  of  ita  more  or  less  ]K>intcd  extremities  or  from  the  side 
of  tlie  siKirc,  and  l>y  (he  extrusion  of  a  bud  of  protoplasm  which  gnjws 
into  a  rod  simUar  lo  the  original,  the  remains  of  the  spore  nltimately  disa|>- 
pcttring.  J 

Aeoonling  to  T)n  Ban,*,  Hiipfx-,  and  others,  microcoeei.  bacteria,  bnoilli, 
and  epirilli  have  still  another  mot-Ie  of  projiagalion, — by  arthrosporea.    (S( 
Fig.  7,  F,  a,  if,  J,  K.) 


(Set 


METHODS  OF  EXAMINATION    OF  BACTEUIA, 

The  bacteria  arc  so  minnte  tlint  their  examination  taxes  the  utmost 
powers  of  the  mieroscopc  both  in  ma^nifieaUoii  and  in  definition ;  e<m- 
BWfuently,  (he  l)est  instniments  in  every  re5|)ect  arc  requirtii.  The  miero- 
BCt>iK'  nini-t  \h:  ejtetredingly  finn,  with  a  steaily,  f>tiff  stage;  the  snb-etage 
illumination  must  be  of  such  a  character  as  to  pass  a  great  flood  of  light 
upward,  through  and  arrmnd  the  nb)ect.  Although  it  is  possible  to  see 
many  of  the  larger  fcvrmw  of  Imcteria  with  the  old  stvle  diT  objeetivc  as 
weak  as  n  quarter,  if  it  have  excellent  defining  and  resolving  powers,  yet 
etich  a  lens  is  at  l»est  an  extreme  tax  on  the  eye,  and.  moreover,  there  are 
many  of  the  minute  HirniM  whicii  arc;  pmrliinlly  invisible  under  sueh  a 
lens.  The  immersion  objectives  are  essential  for  Imrterii (logical  investi- 
gations, and  tliose  of  a  homogenetms  oil-immersiun  sv.^em  are  greatly  to 
be  preferred.  The  f(H-al  lengtJi  sh<»nld  U'  from  a  twelfth  to  an  eighteenth  of 
an  inch,  with  a  go»xl  working  distance  and  hit;h  angular  a|>ertnre.  Among 
tlie  lie«it  of  the  cheaper  lenses  of  sueh  a  character  are  the  Leilz  twelftJi  oil- 
immersion  and  Reichert  Jirtoenth  oil-immcrrtit»n.  Among  the  l>est  of  the 
high-priced  ohjectives,  those  of  Powell  and  lA'land  oil-imniersioii  sixteenth 
and  of  Zeiss  or  Spencer  oil-immersion  twelftli  or  eighteenth  may  be  prafl 
ferred.  The  ver)'  best  lens  which  can  he  ohtainiHl  at  the  present  time  for" 
bacteriological  work  is  the  new  Zeiss  mortem  oil-iinmei'sion  u|MK']ironiatic. 
It  is  quite  expensive,  but  in  resolving  and  defining  power  is  a  wonderful 
advance  over  the  l)est  oiI-ininie]*sit>n  lenses  heret<tfore  mada  Tt  may  be 
stated  tliat  there  are  als<:>  a  few  watcr-iraraersion  lenses  of  a  short  focus 
and  high  angtdor  aperture  which  can  be  used  with  more  or  less  satisfactioi 
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The  beet  sul>-«tagc  illumiuating  npjtamtus  abijvc  referred  tu  in  tliat 
drviaod  by  Abbe,  which  is  somewhat  expeusive.  But  there  ore  numer- 
OQS  cbnper  niutlifii-Htiouu  uf  tlim  tt)>iiaratim  which  work  Batisfa^irily. 
IMu^M  the  simplest  i'urm,  ooustrueted  after  the  design  of  ihe  writer,  la 
thifi  wfaidt  ooosistd  essentially  of  an  upper  hemispherieal  loiis  a  half-iDeli 
ia  danietor  aod  a  Idwer  bieuuvex  uf  twu  inches  Uh-us  and  a  diiinicter  of 
inch,  suitably  iiiounted  iu  ft  cylindritjal  hulder  which  slides  up  and  down 
the  stojie  of  the  mieroseopo.  Such  an  ap)iamtrts  ran  f>e  made  iu  tlus 
ry  fitr  tho  sura  of  six  dollars,  aud  gives  satisiiietiou  In  lis  use. 
It  rduiidd  l>e  stated  in  connectioii  with  the  sub-stage  illuiiiiiiatiDg  apjni- 
that  in  the  examination  of  bacteria  it  is  desireil  t«j  obtain  the  greatest 
of  light  poeaible,  quite  mntran,-  to  the  use  of  the  sub-stage  coudeuaer 
IbrunJiiiary  histohjgrt^  pur[M>8e8. 

MtCrnODS  OF  PREPARATrON  OP   BACTKRtA  POK  MICROSCOPIC 

KXAMTNATION. 

With  tiie  l»P8t  lenses  Iwcteria  can  1*  examfiied  with  some  Batisfactioii 
in  ihcir  native  oouditiou, — that  is  to  suy,  without  staining.  Tliey  aiay  l>e 
nuainrd  fresh  in  fluids  or  in  thin  (ilm^s  drictl  upon  the  under  surface  of  a 
thia  tttver-glasft.  Kor  such  an  exauiiiuition  the  light  of  the  Bul>(<tage  con- 
deaaer  must  Lte  toned  down  by  diaphragms  much  iu  tlte  same  mauuer  as  fur 
flldiunr  histologitnl  work. 

ExiuiiiualiunH  of  unstained  iHU-teria  are,  huwe\'er,  more  or  less  unsatie- 
y  as  a  nde,  are  execttUiigiy  trjiug  to  the  eyes.     Moreover,  ex- 
of  the  smallest  f*»rmK  taxes  greatly  the  resolving  and  downing 
IjBmeni  of  the  very  Iwst  lenses  at  present  known. 

In  later  years  it  is  regarded  as  essential  to  e(»lor  bacteria  artificially  in 
pfvpuring  tliem  for  close  study.  They  may  be  exnmincxl  in  fluids,  or  the 
Katfrial  (Ytfitaining  the  l)arteriB  may  lie  Hpre:ul  in  a  thin  HIni  ujxni  the  8ur- 
nf  a  thin  cover-glass.  The  latter  nicthud  is  the  one  at  present  most 
lly  in  uf<e.  Furthennore,  Iwu-terta  may  !)e  examined  directly  in  the 
^■Bts  which  (xnitain  ihem.  Here  also  they  may  Im>  oWn't^l  in  tJie  natural 
tftff  thnt  i»,  frt*  fn^m  aitifieial  coloring — or  they  may  lie  subjected  to  a 
proecM  of  tttaining.  In  this  cose  it  is  usually  necessarj-  to  make  thiu  soe- 
oC  frpfih  tifisUiS)  by  means  of  tlie  frot^zing  mirnrtome,  t>r  si'ctions  of 
which  liave  been  i)reviou»ly  hartlencd.  For  examination  of  l>ac- 
kra  in  iiectJon>4  of  hardened  tis^ie,  the  Ix^  hardening  agent  is  absolute 
liaokol ;  fnr  Incteria  iu  tinaues  without  staining,  it  is  ne(x>Si^ai'y  to  luake 
mm  itf  the  clearing  cfieet  uf  some  of  the  strong  acids  or  alkalies,  such  as 
^Hul  acetic  acid,  pure  or  slightly  dilute,  or  a  strong  solution  of  cnuetic 
foUsh  or  atxla. 

In  examination  of  a  film  U{>on  a  cover-gloss,  it  is  usually  necessary  to 

aoaw  roeanH  of  fixing  the  film  firmly  thereon.     Tliis  is  conveniently 

in  the  nue  of  alVmminous  lluiils  by  enipluying  heat.     The  (Mvcr-gta^i 

i^ooU  be  hdd  between  tlie  thumb  aud  finger  by  the  edges,  aud  quickly 
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pasecd  tlin)ugh  tbe  flame  of  the  spi rit-Iaiiip,  or  Biin^ii  humrr  tiinioH 
low,  care  l»eiug  takcu  to  have  the  Hlni  side  uppi^nuost.  Tlio  usual  pro^ 
cediire  ie  to  pass  the  cover-<!;lnss  quickly  through  stich  a  flame  three  times 
Buixvssively  in  as  nmuy  secouds.  The  si'ut^ihility  of  the  fingers  will  prevent 
any  danger  of  overheating.  It  is  found  that  by  employinj;^  heat  in  sneh  a 
manner  the  Imcterm  arr  nnt  injui*ed  for  staining  purposes  and  arc  but  little, 
if  at  all,  altered  in  fomi. 


4 


METHODS  OP  STAINING. 

It  has  boci]  known  for  a  numlxr  of  veara  that  certain  Bohitions  of 
earmiw,  partinilarly  the  animoniatnl,  pnfi*y«i  the  pmperfA''  not  only  of 
staining  vanourt  histologital  clement!*  of  tissnt^s,  hut  alscr  of  tlngcing,  more 
or  less,  eertain  kinds  of  microeocei ;  and  it  was  later  learned  that  h^ma^ 
toxylin  poases«s»  a  similar  oa|tahility.  In  the  systemtitie  study  of  methods 
of  staining  tissues  for  histolugienl  e.xaniinatinn,  it  was  found  that  nunterous 
aniline  dyes  |KJSsesd  the  |H>wer  of  staining  intenwly  various  forma  of  liaeteria. 

To  Wcigi.'rt,  Ehrlich,  and  Koeh  wo  are  indebted  for  the  first  systematic 
employment  of  tiie  aniline  dyes  for  the  special  tingetng  of  liarteria.  This 
8[>eeiul  UHC'  of  iht;  latter  eoluring-agents  is  Im.^tl  ujMm  two  fundamental 
principles:  the  relative  affinity  of  the  various  histologieal  elements  for 
these  dyes,  and  the  jiereisteney  with  which  they  n'tain  thrm.  It  has  l>een 
ftnind  that  for  lU'wt  of  the  aniline  cx^!ors  llu'  wlet-tive  aflinity  of  bacteria  is 
greater  than  that  of  the  other  histologieal  elements,  and  that  the  i>er?istency 
with  whifh  the  iKictfria  resijtt  divMlnratton  after  staining  is  also  greater. 

Aniline  dyvft  may  1h'  dividul  Into  tW4)  prjnei}>al  groups,— the  acid  and 
the  basie;  that  is,  those  which  arc  simple  acids  or  acid  salts,  and  those 
which  are  simple  bases  or  alkaline  salts.  The  acid  aniline  colors  may  be 
snlidiviihHl  further  into  (bur  rlai«es  : 

1.  Fhioreseine:  c.*;.,  fluoresein,  eosin. 

2.  Nitm-sniistances  :  e.y.,  mai'tins  yellow,  pirrie  acid,  aurantia. 

3.  Sulphur  aeids :  e.^.,  tropaeolin. 

4.  Primar)'  acid  colors:  e.y.,  rosalieaeid,  alizarin,  jiurjuiriu. 
Of  the  basic  aniline  colors,  the  fidlowing  are  m(«t  generally 

fnchsin  (hydrochl orate  of  rosaniliii) ;  mctliyl-violet  (hydrwhloratc  of  tri-^ 
methyl-rosauilin):  gentiau-vioict ;  methyl-blue;  vesuvin.  Less  fropiently; 
methyl-green,  cyanin,  wifrnnin,  magflala,  daldia.  Of  these,  esi>eejally  the 
violets  (methyl-violet,  gentian-violet,  iodine-violet,  dahlia)  jMissess  a  s[>eeies 
of  double  coloring  |KJwcr  which  is  sometimes  made  use  of.  M('thyl-\Holet, 
for  example,  colors  an  amyloid  substance,  not  violet, — like  the  baeteria  and 
the  nuek'i, — but  re<i  ;  methyl-green  colore  the  nuclei  and  bacteria  green  and 
the  amyloid  substance  violet. 

The  intensity*  of  the  coloring  and  the  prsistence  with  which  it  resists 
decolorization  vary  sometimes  to  a  ronsidcmble  extent,  according  to  tlie 
nature  of  the  color  and  to  tlie  species  of  bacteria.  It  lins  Ixn-n  found  that 
alcohol,  glycerin,   and  acetic  and  other  acids  jK)ssess  m  high  degree  the 
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of  discluii^ui^  uuiliue  colors  from  all  the  clcmcntH,  including  ihe 
ria,  H-hich  have  absorlied  tlictn. 
ThcoretitaJly  the  brown  ajitUut<^  (vesuviii,  Bismart*k-l>rown,  aniline- 
brtivii)  pifttticati  iu  the  higtiobt  dc^reo  the  power  of  selective  alfinity  and  at 
the  §iroe  time  resist  the  notion  of  deaOorizing  nfjcnts.  They  are  also  for  the 
cniinary  pliotogniphic  plates  iiitjst  iif^fiil  for  photugruphie  pii]*]HJ!«!ii.  Next 
»fler  the  browas,  iu  selective  alHaity  and  pcrsistouce  with  wliich  the  color 
v  i^tained,  rome,  in  regiiliir  onler,  fudirtin,  methyl-x-iolet,  pentinn-vir)Iot, 
ni4hrl-blue.  It  luuttt  In-  remarked,  however,  with  res|H?cl  to  this  order, 
Ifart  certain  dyes  tiave  been  found  by  experieDce  to  be  preferable  for  stoiniug 
«nttin  species  of  bacteria. 


^ 


EMPLOYMENT  OF  ANILISK  DYES  FOR  THE  DEMOXSTRATION  OP 

BACTERIA, 

Ttie  Ijosie  aniline  colors  are  most  commonly  used,  and  arc  eoQvcnicntly 
pfr{unil  in  the  followiuj;  maimer : 

1.  (\mccnirttled  Watert/  Sululhivt. — Thciic  ure  u.s.'d  either  in  full  }>treHgtli 
win  EM)ltitinna  diluted  with  distilled  wutor.  The  concentnitcd  solutinn  is 
nuilt-  by  hoilinfr  ihe  rcijuirt'*!  <|imiitity  in  dii^tilknl  wjiter;  ntlcr  willing,  the 
■o^rnmlont  fluid  is  drawn  uH'  and  kept  fur  uac.  It  Is  found  uecc^^ry  Iu 
fn«lily  filter  thei*e  waten.-  sohitinns. 

2,  (hnniUniteii  Al(^>holir.  .Sfj/«^ioiw.— Commonly  about  twenty  to  tweiity- 
Svr  parts  of  the  a)Itjr-matcrtftl  lt>  one  hundred  jtarts  of  alcohol  are  sutHcieut 
f'*  oatumtiMn.  Tlicse  couwntratctl  alcoholic  solutions  tii-c  not  commonly 
itartl  in  full  strength,  but  (jeuerally  after  dilution  with  a  certain  (ptantity  of 
wikr.  Five  ur  six  dro]is  of  the  (unccntrateil  alcoholic  ttohitlon  may  be 
ridt'd  tft  a  small  watch-gla««  of  distilleil  water  to  make  a  pro|»cr  fluid  for 
nnmrdiatf^  ate. 

5.  Vesuvin,  Bisumrck-browa,  aniliue-browu,  are  usually  not  employed 
■kxtholic  *»Iution9,  for  when  water  is  addctl  prccii)itation  occurs.     If  a 

ttanentnUeil  fMihition  is  desired  for  use-,  it  is  commonly  made  in  etpial  |Mirt8 
nf  g'lroerin  and  water. 

4.  AUmUm  SotutioM, — (a.)  Weak  alkaline  solution  of  Koch  :  1  c.cm. 

eentratHl  aIc<)holic  twlution  of  methyl-blue;  2<"M)  f.cm.  of  distillwl 

;  2  cciu-  ui'  a  len-per-cent.  w)hitioii  <jf  caustic  |X)tju?h. 

(6.)  Strong  concentrated  solution  of  Locltier:  33  ccm.  of  concentrated 

lie  i*olufiou  of  methyl-liluc;  1 110  c.cni.  of  a  weak  mhttion  of  caustic 

(1  part  to  lU/XX)  partti  ut"  water). 

6.  Ani/inr  ^Votrr. — 5  c.cm.  of  pure  aniline  oil  are  shaken  for  a  moment 
I  with   UKl  c.nn.  of  distillKl  water  and  nlloweil  to  stand  for  five 

U%  or  wi;  the  emuUion  bi  then  fillrateil  thmugh  filttr-pa[HT  pivvi- 

noAy  mniHtem-d  with  distillefl  water.     The  filtrate  should  l)e  clear;  if  not 

«i,it  Hlxmld  \ie  again  filtrated.     It  \i^  best  tu  pre|iare  this  aniline  uil-water 

^i*AW,  fur  it  Iwcftmcs  darkcntxl  by  the  action  of  M^^Iit  and  a  line  de{X).>4it 

•wm.    This  precipitation  may,  however,  Im?  impiMjed  by  tlie  addition  of 
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five  to  ten  prr  rent,  of  Htmnp  atiiilHil.     Tlio  aniline  water  thns  prepared  is 
used  as  a  sulvent  i'i>r  t\w  various  aniline  itilurs,  umni  uMiunonly  furJiein, 
methyl-violet,  and  gentian-violet  ;  and  it  is  stroug^ly  ixvoniraeiidwl  that 
when  the  nmst  tfatisiacton'  n'siilta  are  desired  thciv  aniline-water  c^iloi^ 
mixtures  ^huuIJ  U;  made  freshly.  ■ 

(>.  Instead  of  aniline,  toluidiii  may  serve  as  a  meustruiun  ;  m  also  tur- 
{K'Utine,  carbolic  acid  in  five  per  oeut.,  and  ammonia  in  one-half  per  cent.j 
or  even  borax  solutions. 

For  double  staining,  carmine  or  hieinatoxyliti  may  bt  used  for  colurii 
the  histological  elements  of  tissues, — the  first  for  bacteria  stained  blue 
violet,  the  latter  for  tlufse  i^talncd  rwl ;  and  of  the  aniline  coloi-s,  erijK'cially 
eosiu,  in  dilute  alwholic  solution,  may  be  used  in  preparations  where  the 
bacteria  an'  fttained  blue  or  violet.  IiLstead  of  the  ordinary  carmine  Holutiuii, 
piero-carmitie  may  Ik'  ustn]  for  staining  pre|iar.iliona  of  Itacteria  tingeil  blue: 
it  tvlurs  tlie  nuclei  au  inU'use  red,  the  tibrilH  of  llie  eomiectJvc  tissues  a 
light  red,  and  the  protoplasm  of  the  cellular  iKxIy  more  or  less  yellow, — sd 
that  nidly  a.  tlircidbld  (•olonitioii  is  (he  rci^nlt. 

One  of  the  best  hicmatoxyliii  solutions  for  this  purpose  is  constituted 
fellows : 

HKinnUixylia ^pRrl'^; 

AK-«'h..l lOOpart*; 

Dislillttl  waUt mo  purl*  ; 

Glvwrin lOOpnrU.; 

Alum 2  ti«rt». 

Tliis  hfematoxyliu  soliitinn  stains  i^occi  and  wveral  forms  of  luicilli,  ai 
at  the  same  time  also  to  some  extiiit  their  zix^rltca  masses.     When  picri( 
aeid  entt-i-s  into  the  staining  employed,  in  t^irdor  to  prpftervc  tho  yellow  tone' 
of  tliis  dye  it   is  net-essar}'  after  staining  to  tivat   the  preparations  with 
oIoDhol  (Kinlaining  picnc  aeid,  and  to  use  dammar  varnish  as  a  permanent 
mountiug-med  i  n  m. 

COMMON    METHOD    OF    I'SIN'O    STAINING    SOLITTI0N3    FOU    DEMON- 
STKATIUX   OF   BACTERIA,  m 

thrcr-f Hatoi  Prppftmliom. — (a).   The  fresh  fluid  contaiuiug  the  baeterut" 
to  be  examined  is  spread  out  over  the  surfaee  of  a  iKricctly  clenn  eovrr-glass 
bihI  alUtwinl  Ut  evaporate  partially.     Afler  the  drying  lia.s  pn_)gre.*4swl  stmie- 
what,  but  while  the  film  is  ^^tiU  moist,  a  drop  of  the  dilute  eolor-sohition 
selwtcd  is  placed  upon  the  film,  and  the  eover-glnss  is  inverted  n|K.n  an 
ordinary  object-slide.     The  Iracteria,  surrounded  by  the  staining  fluids,  nmjM 
bedireetly  oliserved  under  the  liigli  piwerof  the  mieroscojH",  a  certain  amount 
of  the  coloring  nmttcr  having  been  tjuiekly  nUsorl)ed  l>y  the  Icu-tcria.     Thia 
metbml  allows  the  motile  l>acleria  to  l)e  obsen-ed  while  in  motion,  and  ioA 
certain  eases  is  advantageous  to  employ. 

{b.)  The  dritxl  film  fixed  upon  the  surfiice  of  the  cover-glasK  by  the 
agency  of  gentle  heat  atter  the  numuer  alrea<ly  tlescribed  is  best  stained  by 
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Ing  a  drop  or  two  of  the  a>loi--tliikl  ti^Htti  liie  film  and  inverting  the 
:la«>  ujMin  an  object-slide.  After  the  iilm  has  thus  bwu  subjected 
tor  a  fi'W  luttiuciitji!  to  tUv.  aftioii  iif  th(>  rti](»r-w>hitiun^  the  latter  is  drawn 
<iff  In*  mpiUary  attradion  in  the  ibilowiiig  manner:  a  drop  uf  »terili7.od 
lUidllod  voter  id  placed  at  one  ed^  of  the  cover-^flasti,  and  at  the  opjM»it« 
•dpp  *  small  pic<f  <»f  Itibnlons  pa|H?r  in  jilaf^il  in  oontart  with  the  color- 
luid,  whitdi  iii  tliUfi  drawn  ufl',  and  at  tiie  same  time  replatvd  by  liie  dt^ar 
AttfilU'd  water  at  the  side.  The  ^me  method  may  be  made  use  of  for 
nBio\-nl  of  the  colorinji  Hnid  in  tlie  «i«'  of  the  barteria  examined  before 
nmplrCi*  <lesietatiuu,  as  above  de:Krib«d,  uiui  is  espceially  useful  where  tiliua 
of  niin-al bum i nous  Ii(|ut<I>i  tnnnot  be  tixt'd  u|>on  the  eover-gluss  by  the 
iHnKy  of  heat.  Occasionally  it  may  be  found  lienetitriiil  to  use,  in  place 
of  ample  dt^^illfxl  water,  that  whieli  hai^  been  rendertsd  dlightly  acidulated 
far  the  aildition  of  acetic  acid  (one  drop  to  a  half-ountx-  or  more,  uuimling 
to  dniiruiitaui^'s). 

ArtiT  the  colorinj;  matter  has  been  thus  washed  out,  the  object  may  be 
i(  onee  examined  under  the  mierose<ipe,  or  the  film  may  Ih*  pn-paxred  for 
pennuieDt  mounting  iu  the  followinff  manner.  The  i-over-^lass  may  be 
ilid  wdcways  to  the  edge  of  the  object-glass  and  gently  withdrawn.  The 
watiT  is  iJifn  allowed  to  drain  off  the  wirface  by  reHtinj;  the  wjver-glasfi  iu 
anvin-  nr  U-^  vertical  pitsition  u(H»n  a  small  plw-p  uf  bibulous  ]iu[kt.  In  a 
few  moments  the  tiliu  becomes  dr>'.  Or  the  dehydration  may  be  e.\)xxlitcd 
hgr  plun^ttg  it  for  an  instant  in  strong  alcnhol,  which  kttcr  \n  also  to  be 
off  in  a  similar  manner;  but  frerptently  the  use  of  aktihol  for  this 
i»  obji^i*tionable  bcLausc  of  its  decolorizing  |K>wer.  In  many  i»- 
itoncw  the  bacteria  low,  even  during  treatment  for  such  a  short  time  by 
akuhol,  a  ixiusiderable  amount  of  color. 

Aft<T  the  film  liuji  Ix-ctjme  quite  dry  it  uuy  now  he  p<'rmanently  mounted  ; 
and  iht-  U-sitt  niounting-ntedtum  for  the  permanent  preservation  of  bacterio- 
t^al  ^wdmens  ia  |icrhapH  Cunnda  lHiIe<an),  preferably  diw^olved  in  xylol. 
TW  leodtuicy  of  all  ol>jc<."ts.  including  iKiet^'rln,  stnirii-il  with  the  aniline 
Jyoi,  i>  to  become  dec*»!orizwl  iu  the  course  of  time,  atid  ailcr  a  few  months 
to  ■  fnr  years  the  coloring  which  originally  may  have  been  quite  intense 
nmr  be  found  quite  faint,  or  to  have  entirely  vanished,  and  (hi-  tendeney 
i*  iorrvued  by  the  existence  iu  the  washing  fluids  or  iu  the  jxrmuncnt 
■DttntiDg-mnlium  of  wibstances  which  naturally  have  the  |wwer  of  detidor- 
nJnfC.  For  tliii*  reason,  in  the  pnMtsse^  used  in  preparation  of  Imeteria,  it 
m  •IwHTs  well  to  avoid,  unless  altt^olutcly  neccs.^iai'y,  the  n?*e  of  acids  and  of 
aiMC  of  tl»r  volatile  and  esw'ntial  oils. 

(t)  The  Maining  of  l>actcria  in  titwues  in  accomplislutl  with  wimewhat 
cultv  than  in  covcr-glasH  filnw.  It  should  go  without  Hiving 
tionrt  ;*honId  Ix?  excci'diugly  thin  and  regidar  in  thiekm^sh.  They 
4hmU  bp  ritJier  fre»ih  or  from  tinHUeM  hardened  (and  not  too  long  preserved) 
iaaUolirtr  ah-ohol,  and  they  should  not  Iw  cut  long  In-fbrc  they  are  stained. 
It  bfimud  tllflt  long  soakiug,  iu  Htrong  alcohol,  of  lumpH  of  ti»*u«*  con- 
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taining  iKirt^rm  soraotiiiifs  seritmsly  iuUTfi-riy  with  or  entirely  pivvenU  s 
Kulxst^pieiit  siitisfiicton'  stuininjf  of  t\w  Ijtictoriu ;  and  when  thin  gcrtintui 
Lvutainiiig  the  latter  arc  kept  even  for  twenty-four  or  forty-eight  hours  la 
Btrf»n|j  alcYjIiol  liefbre  slainiufj,  much  the  siuit!  diHitrulty  is  met  with.  The 
set-lion.-*  shntiUI,  tliert-fore,  immediately  after  cutting,  Ix^  ftuhjeeted  to  (ha 
[Staining  sohition.  And  it  may  Iw  h\u\  in  a  j^oncral  way  tliai  the  eolois 
gtdutioiu  to  be  used  blioiild  !»  of  greater  intensity  tlian  those  nfjiiireii  for 
llie  treatment  of  covcr-glaj»s  preparations  ;  furthennuro,  the  sections  should  ' 
be  gnbjei?t«I  to  the  aetion  of  the  roloring  fluid  for  a  longer  time,  var\'ing 
from  u  few  moraeuta  to  as  many  hours,  aarurdiiig  to  llie  nature  of  the  bao-l 
tcria  to  be  stained.  After  suffioicul  staining,  the  sK^-tiou  is  removed  fntm 
the  coloring  rtiiid  and  for  a  short  time  subjected  to  the  aii^ion  of  from  70  tg 
00  |>er  cent,  ak'uhol.  Thi.s  (tecoloriziM  all  the  elements,  but  the  bacteria  to 
a  lesser  dt^rHe  than  thi;  others, — the  objin-t  Ixiing  to  secun;  mieh  a  slate  of 
decolorizatiou  that  the  bacteria,  and  jxrhai^s  the  nuclei  also  to  a  lesser  extent, 
alone  shall  retain  the  Milor.  To  neeomplish  this  desirable  def^jlorixation, 
aUxihul  slightly  acidnlatixl  with  aix>tic  nr  lactic  arid  is  somcftimes  UM-d,  and 
even  distilled  water  ncidutated  in  a  similar  manner  is  often  employed  ;  but" 
in  all  ea-ses  where  acids  are  employeil  greater  care  is  necessary  to  prevent 
discliaigt!  of  tlie  color  from  the  bacteria. 

Althongli,  as  a  nde,  the  various  species  of  bacteria  poseeaB  a  singular 
nvidit}*  fur  the  absoq>tion  of  tJie  aniline  colora,  yet  tliere  are  Rome,  and  even 
nutny  of  the  most  important  fnuci  a  pathological  slaud-polut,  which  fomft 
exceptions  to  this  rule.  For  instance,  the  bacillus  t\*]ihasu5  (Photo.  No.  2 
uf  typhoid  fever)  is  one  of  a  nnm1>er  of  varieties  of  bacteria  which  are 
fretiuently  quite  <3fflicu]t  to  stain  well.  In  sections  of  tissues  these  Ijaciteria 
are  fHrqucutly  tliHicult  to  find  on.  this  account.  For  their  demonstration^ 
Gaffky  has  rectmuncmleil  that  the  coloring  solution  empl(i^\'ed  }»  a  concen- 
trated, watery  solution  of  mrthylin-blue  freshly  pn-pansl.  The  jiiectiona 
should  be  immersed  in  this  strong  solution  from  twenty  to  tn'onty-four 
hours,  ami  should  then  Iw  washwl  in  simple  distilled  wati'T  frtv  nf  antf  arut ; 
tliey  are  to  l*e  now  dehyilnite<i  foi-  aje\c  maffinit*  in  alwolute  alcohol,  cleared 
in  tui-pentine  or  «-dar  oil,  and  then  mounted  in  Imlsam. 

Li»eifler  has  suggested  the  tblhjwing  solution  as  es])ccially  useful  for  the 
staining  of  tJie  typhoid  lacillus,  tlie  hjwilhis  of  gtundei^?,  of  scptica'Uiiu,  and 
other  bacteria  which  arc  more  or  less  difficult  to  stain :  a  saturated  alcoholic 
snlution  of  methylin-blue  or  other  color-material,  33  c.cm. ;  a  dilution  of 
(rustic  iHitas-^i  (1  part  to  10,0CH)),  1(X)  c.cni.  After  the  section  ha.-*  beeUj 
subjected  to  this  tlnid  fitr  a  ct^rtain  time,  from  a  few  minutes  to  half  an\ 
hour,  tliey  are  wa.she«l  rapidly  in  diRtilled  water  slightly  acidiilattHl  with 
acetic  acid  (iilxiut  mie  dn>p  In  the  half-i>unec).  This  strong  staining  Huid  ia 
especially  useful  for  demonstration  of  the  liaoillus  id'  glanders. 

(rf.)  There  are  certain  bat^eria  already  known  which  retjuire  s|)e(^ial 
methods  of  staining  for  their  demonstration.  .\nioiig  these  are  the  bocillue 
of  tuljercnlosis,  of  leprosy,  of  syphilis,  of  glandei"s,  etc. 
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BarUluK  tubrrrulmm. — Tliiri  l>aeilli]t4  does  uot  xtain  hj  the  onlinnry 
HducU.  In  fuct,  iliorc  are  somo  uf  (he  anilioe  wjlors  fiir  xvliH'ii  it  tins  no 
«d«tiw  avidity  wImU'ver.  Fur  iiirftanci',  it  cannot  be  Ptaincrl  brown.  On 
ihr  t4iier  luuuK  the*  tenacity  with  wbieli  It  retains  ct;i1aiii  ooloni  wUieb  it 
■iHirlm  with  lUMlity  is  so  plieuomoiial  as  tort-move  it  entirely  from  tbe  olasa 
uf  bacteria  wbiiii  l)«Mime  nadiiy  (lei^)luria'd  tbnmgh  tbe  ai^iun  of  atrldA, 
etpreially  the  niiiienil  aeidtf.  The^-  {x-ouliaritiea  have  been  utilized  by  KoeJi^ 
Biriicbf  and  others  iur  devising  a  oolor-niethml  of  differentiation  wbicb  makes 
it  pncnble  ;ind  wwy  to  diHtingtiit'b  this  mirro-oi^inisin  fixjm  otbere  Icuimn, 
ind  In  fiiruirtli  alMf  a  ready  means  of  eltuieal  diagnosis  of  great  pmctieol 
value. 

For  the  demonstratiim  of  tbe  tubercle-baeilhis  the  following  methods  are 
readily  applieabh-  und  at  the  sumc  time  reliable.  A  eolor-solutiou  is  made 
in  the  fuUowiog  nuumer : 

A  cBtiimtcd  Rolutiun  uf  noiline  oil  in  water 90  part* ; 

A  Miuirnbil  aU-iibolic  KilutioD  of  metlijl- violet  (<>r  of  ftiehsia)    .    .    II  pfirU ; 
Al>*-iluli' Mlr»hi>l 10  pnm. 

Although  tbe  mixture  eoutaining  tbi:^  proportion  of  alcohol  muy  keep 
Cir  right  to  ten  day-4,  or  even  longer,  it  nhunld  l>e  filtered  [>revionK  to  each 
I})t)li4«(i4>n  ;  and  in  eases  uf  great  initMirtanc-e  lor  diuguostif  pnrjtoses,  it  is 
Utter  to  prepare  the  fluid  freshly.     The  meth«Kl  <.if  staining  Ia  as  follows : 

Have  six  wuteb-glasscs  in  a  r<t\v,  an<i  in  imagination  let  ns  tmmU'r  tbera 
ftfini  left  tu  right;  Xo.  1,  a  amall  wateh-gla.'44,  is  atuHr  itdl  of  the  aniline- 
VMCir  coloring  mixture  above  mentioni-il ;  in  No.  2,  whieti  bbould  be  a  largo 
vafiElHfChuB,  is  a  confiidenible  <(uantity  of  dilute  nitric  acid  (1  to  .'}) ;  in  No. 
3,ako  a  large  watch-glass,  isaconi^idenddc  ipiantity  of  ttO  |>er  (V-iit.  alcohol ; 
Nu.  4,  M  Urge  wateli-glii.<s,  contains  a  eon.sldemble  iiimntiiy  of  90  per  t-ent 
alniliol ;  No.  0,  a  small  watch -glji*.-*,  contains  a  dilute  watery  solution  of 
Biniarrk-bn>wu  (or  vesuvin)  if  methyl-violpt  has  been  iwcd  in  Xo.  I,  or  of 
taeihyl-bbie  if  fueJisiu  has  been  used;  No.  G,  a  lanre  waleh-glass,  contains 
di«cilled  water. 

The  matter  to  be  examined,  if  it  lie  sputum  or  other  semi-fluid  or  fluid 
■Mcrial,  should  lie  spread  in  as  thin  a  film  a.s  jx>ssible  over  the  aurfiuv  of  a 
[■wiottUy-cleaned  c«>ver-gluss.  Care  sboidd  be  taken  to  use  for  this  pnr- 
pua  (1m)  thick  purulent  nuitter,  avoiiling  the  saliva,  in  the  case  of  sputum. 
Tbe  Aim  is  dried  and  fixed  u|x>n  the  oover-gIas»  in  tlie  usual  luiuincr,  by 
kaL  It  is  then  invcilM  mjhiu  the  surfiu'c  of  the  coloring  fluid  in  wntch- 
(Ims  \n.  ].  The  httlcr  is  phicctl  over  the  flame  of  a  spirit-lamp  or  Bunsen 
Wrnt,  Mid  hmt  tiu^fully  apjiHed  until  steam-bubbles  bc^iu  to  rise  in  the 
liid.  The  wati'li-gla^^  is  then  set  aside  and  .ilIow<>d  to  <nk)1  fiir  a  few 
nomits  (fnmi  Imo  to  five).  Tlie  cover-gla.'*s  with  the  film  intensely 
Tiififd  M  uow  tukcn  up  between  the  points  of  fine  forceps  und  for  a  sec- 
ii«d  or  tn^ti  is  diplX'il  and  moved  t<i  and  fro  in  the  .icid  fluid  <-«)nt3ined  in 
iMp^-rlftf*  Xo.  2.     it  is  then  at  omx-  iminer>M-d  oiul  movrd  backward  and 
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fonvan!  in  the  alrolud  of  waU'h-plass  Xo.  3,  until  tbe  most  of  the  color  lias 
di.s'ijijKurHl.  It  iH  ihoi)  rx-niovitl  aiul  wii^litxl  in  lti<,>  r^troii^;  alcohol  of  wati-li- 
gluss  Xo.  1,  until  to  ilie  nrtked  eye,  by  tmubmitUil  li)^ht,  ilie  Hlni  wvms  to 
be  completely  dwxilori?**!  and  Iiaa  liecorae  dtHriditny  pray.  Then  the  covcr- 
glaae  is  iloatcd  film  downward  upon  the  surfiuT  of  tliu  c-ontrast  wateiy  cohir- 
ing  fluid  in  wateh-gla«  Xo.  5,  where  it  is  allowed  to  reiiiaiu  for  a  minute. 
It  i»  ivmuvnd  fntm  tliis  and  wasliKl  iu  the  onntente  of  Xo.  6.  When  the 
superfluous  fluid  has  Ihx'U  thus  washed  off,  the  cover-jjlass  is  then  sIikmI 
up  on  edge  tii>on  a  finiall  pipee  of  hibuloui^  j>a|>cr  to  drain  and  dr\',  or  dehy- 
dration is  awured  more  rapidly  hy  tnimersi4)n  for  a  few  instants  in  strong 
altohol,  after  which  it  is  likewise  stood  ujMjn  cdj^e  and  eoniplctely  dried. 
It  is  niiw  monntfHl  in  Canada  Imlsam  for  permanent  prt-serxation.  Care 
should  )>e  taken  that  the  film  )>e  cookpletcEy  dricii  Lefurc  the  lud^iim  is  ap- 
plied ;  otherwise,  if  tliere  is  any  moisture  still  pres^'iit,  the  film  will  remain 
cloudy  and  furnish  an  indistinct,  nusjitisfaeton.-  view  fur  the  miei-oscoiH;. 

After  waKJiing  the  film  in  watcli-g]a-<s  Xo.  (i^  the  cover-glass  may  l>e  at 
Duoe  inverted  upon  au  ordiuar\'  objfH't-gla^  and  eximiim^  under  the  niu*ro- 
acope  immediately. 

By  skill  and  practice  in  the  use  of  this  rapid  methml  there  is  no  diffi- 
culty iu  pre|jariuji;  the  tuberelt^bacilli  and  demonstrating  them  under  the 
microscoiw  in  les-*  than  six  minutes.  In  fact,  lesd  time  is  i-equired  for  such 
an  examination  than  is  nee(**sarv  for  an  ordinary*  micmseopic  examination 
of  urine,  such  as  the  clini<>iHn  ha.H  long  l^een  familiar  with. 

If  heat  tx'  not  applii.-d  iu  the  staining  prtHTss,  it  is  neeessan*  that  the 
film  should  Ix'  subjectwl  to  the  action  of  the  coloring  fluid  for  twelve  to 
twenty-four  houix,  and  in  tlie  opinion  of  some,  where  absolute  exactness 
is  desirable,  not  only  iu  findiug  tubeix'le-baeilli  in  the  matter  examined,  hut 
also  in  e*(timating  their  nnmlier,  this  long,  tetlious  protyws  is  essential ;  but 
in  the  exiHrieuce  of*  the  writer,  and  in  tliat  of  many  others  in  the  Imbit 
of  making  sueli  examiuatiuns,  the  shorter  method,  by  the  intervention  of 
heat,  is  quite  as  reliable.  J 

It  is  often  desirable  to  search  for  the  existence  of  tuliert^e-liaeilli  in  aim 
naluras  in  animal  tissues.  In  this  case  it  is  necessary  to  lianlen  a  piece  of 
tissue  in  absohitc  alcoliul  and  cut  fixjm  it  e.xeeediitgly  thin  sections.  The 
latter  are  treated  in  a  mariner  very  siniilnr  to  that  alwive  iIescTril>«l,  ex^vpt 
tliat  the  use  of  heat  is  discarded  and  the  ti.ssues  allowed  instead  to  remain 
in  the  staining  fluid  Ibr  twenty-four  liours  or  more.  The  dooolorization  by 
the  agency  of  nitric  acid  and  nli-oliol  is  nn)re  diffitndt  than  in  the  case  of 
films.  The  sections  should  1*  flirted  in  the  ditutc  nitric  acid  for  u  little 
longer  time  and  after\vards  subjected  still  longer  to  the  action  of  the  aleohola 
Indeed,  it  may  become  diffictdt,  or  sometimes  even  im[mssihle,  to  i-cndcr  the 
aection  altsolulely  i-olorless  to  the  naked  eye;  but  when  the  color  Ix-eomes 
quite  faiut,  the  sections  may  be  ti-eato<l  by  the  e<)ntrast-coInr  in  watch-glass 
No.  /»  for  a  few  monn^nts,  then  quickly  M-ashed  in  distilhnl  water  and  sid>- 
sequently  deliydratetl  rapidly  iu  absolute  alcohol.     When  this  is  completed, 
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t}ke  dkKiUito  alcohol  is  di!<plft<HMl  by  a  drop  or  two  of  oil  of  tnrppntine  or  oil 
of  ivilar,  ]Uh1  the  MH-iintiH  :m>  then  pcniiaiiciidy  iii()(iiiU<<]  in  Canada  Ixilrraiu. 

Tln'n*  are  other  lui.'tluxl.-*  which  Imve  lif<-ii  su),!:f^t5>t«^d  fur  the  dittcrt'iitial 
(kaoDBtnUion  of  the  tiibcrclo-harilli,  wliirh  liavp  Imh-d  pmvwl  to  be  moTe 
«ir  Wm  aitisfacton* ;  hut,  Ui*  thin  is  not  the  pn:>|HT  plaot>  to  itiLnNiiKV  eoin- 
plttr  drtubi  for  tho  pnu-'ticc  of  buetorioloj^ioal  ivscarches,  they  will  nut  be 
mfnlioticd  here,     (For  BaoilhiA  tuben-iiloeia,  aeo  Photo.  Xo.  3.) 

BntiiluM  I^jjnt'. — ^Tiie  haoilhis  of  leprot^y  l)eh«ve.s  in  a  nmnner  quite 
■mitar  lu  the  liaj.'illus  of  iulK.'reulusis,  \nth  respect  to  the  melh'xl  of  stain- 
tDjC  the  latter,  almve  described.  The  ImcilhiH  lepne  ditll-rs,  hnwever,  from 
the  limnlliLs  tul>(>n'iil<Mis  in  tliia  rej*ix?c?t, — viz.,  in  the  fatrt  tlmt  the  former  is 
noeh  more  quickly  aeted  upon  by  t!ie  coloring  fluid ;  and.  besides,  it  is 
tapAUe  of  Htainiti^  by  ntnimon  meihiHtf<,  airt>ady  mentioned,  ap[}licahle  to 
ncNi  (if  tJie  iMU-terta.     It  in  tiipahie  also  of  Ix'ing  stained  brown. 

A  metiiiKl  of  (lifrer(!ntiatiii^  lnftwwn  the  hueillu!^  h-pne  and  the  bacillus 
tabemdivnift  is  lia-^etl  up«jn  the  readiness,  with  whieh  the  former  absoHis  the 
ifecial  oolorinj;  nuitter.  If  the  cover-fjlass  film  containing  tlie  lepra-bacilU 
H  allowed  to  rumain  fnmi  nix  to  aevcn  mitmt«a  m  a  eold  dilute  iileuhol 
Milntion  or  fiichsin  (five  to  six  drops  of  a  eoiiccntrated  al«)holi<'  solution  iu 
A  vatcb-^him  full  of  dii^tilled  water),  and  i^  subnequently  dett»Iored  for 
tftceu  ifoctfiidd  iu  ai-i<lulal(^l  alcohol  (um?  part  of  nitric  ac-id  to  ten  |mrts  of 
tlerihol)^  then  wa.shed  in  aeidtitnted  distilled  water,  and  at^rwards  stained 
badihitt*  watery-  stiliitlon  of  methyliu-blue,  then  washed  and  examined  at 
voce  in  water,  the  hrpra-liocilhts,  after  Huch  treatment,  np{Kjars  an  a  red  rod 
opan  a  blue  (fround ;  whiUt  the  tuberele-IwciUus  treated  iu  a  similar  manner 
hm  net  yet  alworl)e4]  any  of  the  coloring  matter.  Dther  mctluxU  of  differ- 
cnliatiou  have  beuu  prujKtseil  whieh  are  more  or  lens  8ati»&^r\*  and  of 
Tiitying  readiness  of  application,  which  it  is  not  ueeessary  tf»  mention. 

BaciUuM  of  SyphitiA. — LuHTpirteti  emplms  the  fullowing  method  for  the 
diftv-rmtial  demonstration  of  this  hacilhm.  The  seetions  are  Hr»t  stained 
frmn  twelve  to  twenty-four  hours  at  the  ordinary'  room  (cm|jeniture  in  the 
Cdloiring  solution : 

Cnnct>rilnitv<l  ■Icoholic  »ulution  of  ^i>niian  violet ...    11  parte; 
Skiuntod  Miliiliim  (>r  anillnu  uil  in  wiiter 100  purU. 

They  are  then  kept  in  the  same  solution  for  two  hours  at  a  tem|>erature 
<rf  60*  C.  The  sectifinA  are  now  wjished  for  a  tew  minutes  in  alx^olute 
■livibol,  then  for  leu  swonds  iu  a  oue-and-a-half-perMH-iit,  solution  of  jter^ 
MinBiinatP  of  iKUa-^h.  aller  whieli  they  are  ii«merse<l  an  instant  in  a  cjontwn- 
tmcd  iidution  of  ehemically  pure  Kulphiirou^  wid.  If  the  m>etion  is  not 
«ntinJy  detvplorizeil,  thisdotd)Ied('coloriz;ition  is  re|M*attHl  threi' or  f<»ur  tini«H, 
•ftw  whii'h  the  ,^«^ionrt  aiv  dehydrated  in  alcohfd,  eleai^  iu  essence  of 
Stnidp,  and  mouiiliil  in  Imltuun. 

The  lucilli  of  Icpitisy  can  Ik*  colored  by  the  same  proe<'<hire,  ami  those 
»I»  iif  (uben'utimi.-* ;  while  all  the  other  bacilli  remain  uucolored.     The 
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bacilli  of  eyphilis   are  rofldily  distiugiiishcd  from  tlioae  of  tuliemil 
l>ecaiifipthe  fominr  are  not  colored  hv  the  method  already  deseribcd  for  t 
di-iiKinKtratiuii  of  the  tubercle-baoilhia 

Alvarez  and  Tavel,  in  1885,  published  ati  accouDt  of  the  distxivery  of 
lurilliiB  in  the  smcffma  ami  dnruiunnrntion  of  the  moist  parts  of  the  genital 
regions,  whieh  to  eolorinj^  agi'ntji  hehave:^  in  a  (Similar  manner  to  that  of 
Lustgarten.  According  to  those  authors,  their  bacilli  are  etaioed  by  fuchsiu, 
and  thf  t-olur  lVJ^iHt>^  the  artinii  c(f  hytlroehloric  acid  like  the  bacilli  of  tubcr- 
culwis,  hut  they  are  Hnally  ilecoluretl  by  alujhuL  Their  wjloration  is  less 
resisTaiit  than  that  of  the  tubercle-bacilli.  Cornil  and  others  have  tMiifirmed 
the  existence  of  lKi<-iIIi  in  llic  smpjrma  eloj*cly  resembling  the  bacillus  of 
s>'phUiB  described  by  Liistgailcn,  but  ('(iruit  dedans  that  it  does  not  abso- 
lutely correspond  to  the  Lustgartou  bacillus.  The  latter  docs  not  Ptain  by 
simple  methods  of  coloring,  nor  by  the  meihud  of  Ehrlich  for  the  differen- 
tiation of  the  tuljen-Ie-baeilliiB ;  while,  on  the  etmtran',  the  Imcillus  of 
Alvart'Z  docs  wdor  by  thii^  latter  pnKCH.*,  as  Cr)nii]  lum  confinnnL 

BacUtm  of  Glanders. — This  bacillus  is  also  one  of  those  usually  dijlicult 
to  Htain  Hitisfm-tiirily.  The  method  proposeil  by  Tytoffler  is  {H-rhaps  the  l>wt. 
Kor  eovcr-giass  pre|i«ration.s,  a  strtnig  alknliue  amicnns  snhition  i>f  nietliyl- 
blue,  already  dcscnbc*l,  is  used,  the  film  being  subjected  to  it«  action  f<M 
several  minutes  to  half  an  hour.  If  the  cuver-gla,*!  has  lK*n  inverted  on 
a  gloss  slide,  the  stuiniug  fluid  is  removed  by  <^ipillarv  attnic-tioa  in  the 
mauner  already  meutioucd,  but,  iust«id  of  pure  distilh^l  water,  that  slightly 
acidnlatc<l  with  ac-ctic  acid  is  wsod,  and  this  is  immediately  in  turn  drawn  off 
bv  (^wpillaritv  and  washtHl  out  several  times  bv  means  of  pure  distilb'^l  water. 
If  the  liacilli  are  a)ntaincd  in  tlit;  tissues,  the  se*-lious  must  be  made  and 
immersed  in  the  staining  fluid  from  twenty  to  forty  minutes.  They  are 
then  wiuihed  in  flistille«l  wjiter  sliglitly  ai-ididatetl  with  mx-tlc  acid,  rapidly 
dehydratMl  in  strong  ahohol,  and  mouutett  in  duiumnr,  uflcr  clearing  wi 
cedar  oil  or  oil  of  turi>entine. 

r/mm'j*  mtiftod  of  ntaininff  is  sometimes  nscful  for  ditfi'rcntial  drmon- 
(Ktrations  of  certain  bacteria.  It  is  tluis  employed  :  the  cuver-glas.s  prc|iara- 
tioiis  of  bacteria  or  the  sections  containiiig  the  latter  are  stainetl  for  ten 
miuutcs  to  a  half-hour  or  longer  in  a  strong  sol iitinn  tvf  gentian-violet  in  satu- 
rated aniline  water.  They  are  then  renuived,  willnnit  washing,  to  a  !>olutioii 
of  iodine  in  [H>tajisium  iodide,  in  which  they  arc  allowe<l  to  ivmain  until  they 
become  dark  brown  or  nearly  black.  They  are  now  decijlontl  in  alcohol 
until  they  l»ocoine  quite  gmy.  For  those  Iwcteria  whicli  can  be  stained  by 
this  methwl,  it  will  lie  found  that  they  remain  intensely  colored,  whilst  the 
ground  is  iinstaint-d.  If  it  be  desirable,  the  latter  may  1k^  tinged  with  a 
contrast  etain,  a  watery  or  a  weak  alkaline  solution  being  employed  for  this 
purjjosc. 

Methods  of  SUtininff  Spores. — The  spores  of  bacteria  are  exceedingly 
reBiataut  to  the  a<'tion  of  rniloring  flniils.  Tlicy  np|>ear  to  1h'  envplope<l  in 
a  thin,  dense,  more  or  less  impenetrable  membrane^  which  greatly  opposes 
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ihKirptitui  of  Uie  tvluriu^  umttor,  anil  in  unler  to  uvercume  thiri  impediment 
tod  sKure  the  staiuiug  of  tbt-^.*  uljjtftii  it  is  uwfs.-*ary  to  rfwut  to  H|>einal 
adlio^  One  cnmmimly  ntuslf  ami  which  has  beco  fuimd  to  be  quite 
ati^iicbffy,  is  as  fuUows: 

It  had  been  learned  by  cxpcrimeut  that  high  heat  or  the  more  or  less 
protongnl  action  of  strong  mincrul  acids  or  of  strong  alkalies  destroys  this 
mittuicv  of  liie  Hponvcnvc-lojH!.  Many  kinds  of  sixires  can  l>e  staine4l  if 
tbr  rowr^Ioss  prt-iiaration,  instead  of  being  drawn  thrw  times  tlirough  the 
flanw,  is  drawn  tliroiigh  it  ten  or  m()re  times ;  so  likewiw?  if  tin?  cover-plass 
pn^iamliou  Im-  oxpinud,  in  the  sterilizing  oven,  for  a  liatf-linur  to  an  Lonr, 
lo  a  ifiujKralure  of  150°  to  160°  C.  Furthermore,  many  species  oau  be 
tllinrH,  if  tlie  rover^lasK  pn'jiaratiun  be,  as  iir^iial,  fixetl  by  lieiit  and  then 
JwmtT^  Cur  twelve  to  twenty-tour  houi's  in  a  strong  alkaline  sohitiun  of 
the  culor-nuiloj-ial ;  or,  better  still,  if  it  lie  Ihiated  for  ten  to  twenty  nunut^i 
qmt  tho  suriarf  of  a  heatc<l  strong  aniline  water\'  solution  of  the  color  s<^ 
lectfd.  A  <'ontrast-slain  for  the  protu[thisin  lA'  the  liaeteria  should  in  this 
caw  be  subeequeutly  uwd.  The  double  staining  in  tiie»e  cases  is  more  cer- 
tiin  if  Ijcfore  using  the  second  tx>Ior  solution  the  first  is  washed  in  distilled 
mwter  and  tlu'n  subjected  fi)r  a  lew  set^juds  to  tlje  action  of  abs<>lute  alcohol. 
If  instead  uf  aleubol  a  diluttd  mineral  acid  is  used,  the  boundary  belwLi'u 
llir  epore  and  the  adjacent  protoplasm  is  more  sharply  defined.  If  the  Uie- 
Icna  containing  spores  are  in  sections  of  tissntw  or  are  u.^^Mx-iatixt  with  trllular 
bul>»,  the  hitttoh^ieul  elements  may  lic  stained  witli  still  u  third  culur^sueh 
w  tueroatoxylin,  carmine,  or  picro-cttrminc. 

JUTHOOS  OF   ISOLATIUN   OF  SFECIES   OF    BACTEUIA  A»D  MODES  OF 

CULTUKB. 

CMomflrily,  it  is  only  in  the  tissues  of  intLTua]  oi-gans  that  it  is  possible 
to  tneottotcr  pun*  natural  cultures  of  the  specific  jxuhogenic  miero-organ- 
iank  E%'rn  in  snch  ca,S(%  tt  i»  nut  unctimmon  to  Bnd  the  spfH-ifir  microl}e 
■Modatcd  with  one  or  more  difFerent  species  extraneous  to  tlie  disease.  It 
ii  ik4  Mrldom  that  secondary  aftectious  are  gmlU-d  upon,  or  become  the 
Mfwl  4»f,  the  primark'  dis4''.is*'.  Even  when  this  is  not  the  nisc,  saproph\*tiR 
lartrria  may  in  various  ways  Hud  entrance  into  the  tissues.  Different 
ipKiw  of  Iwterla  are  so  frequently  associated  together  in  substances  that 
iflbrd  them  uouri^ihnictil  thai  s«ime  raelliiKl  of  HcjmnitifHi  of  dilfereut  t^iK-cics 
keMf^lial  for  an  intelligent  study  of  their  pirnliaritics  of  form,  develoj)- 
■CDt.  and  physiuhigical  or  piithulogicnl  chametor^. 

M'kliout  p>tug  into  the  liislory  of  the  dcvelupuient  of  lliese  methods,  it 
baqflirient  lo  ninark  that  until  Kix'h  in  1881  pro[H)Scd  a  metlKxl  of  culture 
opoQ  a  «ilid  mcdintn  liaving  for  its  solidifying  •tnU^tancc  animal  gi'hitin,  the 
Ofely  mrchmlt*  of  obtaining  pure  cultures  of  individual  s[H-c-ies  in  pmctieal 
me  Itad  U«rii  that  of  fraetioital  culture  pru)K>sed  by  Klebs,  and  that  of 
£latit:D  pro|K*si-<l  by  Lister,  IkiiIi  making  n^f  of  fluids  for  tins  pur|H>se, 
dw  ot^rrt  aimttl  ut  in  each  uf  these  two  methods  being  the  st'panition 


OITTIJNEB  OF  PRACTICAI-   BACTERlOtXJGY, 


a»d  «|ual  (lii^rilHition  thmugltoitt  the  fluid  u^txl  of  single  bacteria  to  such 
a  degroe  llmt  a  single  drop  of"  tho  ftnid  should  coutaiu,  as  a  rule,  no  more 
thau  a  niiiglt'  uli(•n>-(^rgHnisrIl.  When  tliimlfgn'oof  H«'|Miratiim  w&i'  Wlieved 
to  be  attained, — usually  frwni  calculation,  ottciitiiui-M  Iwued  U|>ou  actual  ob- 
servation under  the  microscojio, — a  large  series  of  test-tulx*  or  gmall  flasks, 
eoulaiiiinjj  the  fluid  culture  nufdiuin  previously  ptvpan-d,  were  inoculated 
each  with  a  single  di-up  ti-oni  the  diliitrd  fluid  Husix'uding  the  isolattxl  tuicnv 
orgaui:inir<,  and  were  then  set  aside  fur  further  obser\'ation.  After  a  few 
days  it  was  fouml  that  a  certaiu  nuinl>er  ctf  the  Inlms  or  flasks,  thui*  imtcu- 
lalcd,  hud  become  more  or  less  cloudy  or  shown  iu  other  ways  that  a  growth 
had  (Kvurred.  If  the  sejMiration  of  the  bacteria  had  been  made  with  suffi- 
cient care,  tlie  non-otrurrence  of  gmwth  iu  a  small  numlier  of  the  tulies 
furnished  the  proof  that  the  drop  with  which  they  l»ad  l)cen  inoculated 
contained  not  even  one  germ  capable  of  devclopmeut.  H 

If  in  a  fluid  containing  two  or  miire  sj^^iies  of  ha<-tcria^»ne,  however, 
prKl(jniiuating — the  majority  of  the  tiil)es  would  lie  fbunil  to  contain  growths 
of  this  latter  species,  aud  a  ccrtaiu,  although  perhaps  limited,  number  of 
sncii  tubes  contain  nbsolnlely  pure  cultures. 

Thifi  method  of  pnHxtlun?  reipiired  such  extreme  care,  conmimcxl  suoh  an 
enormous  amount  of  time,  and  produced  results  which  were  so  frequently 
uncertain,  and  therefore  iiTisatiKfurtor>\  tliat,  until  Ijetter  niethoilg  were 
deviHcd,  progresH  in  the  knowledge  of  the  sjiccific  nature  of  Imrtcna  ad- 
vanced with  alow  stejM!,  the  cuonuous  labor  involved  deterring  most  of  the 
best  observers  from  undertaking  it.  « 

After  jMir*'  cultures  of  s|>e<'ies  hail  he*^n  obtained  in  thia  tronhhsomfi 
manner,  Klebs  made  use  of  another  metli^xl  lor  the  purpose  of  directly 
studying  under  the  microscope  the  development  of  a  colony  from  a  single 
niicrolje.  F"or  this  pnr|H)Sc  he  prttccwleil  in  the  following  manner,  the 
miimtc  details  of  which  will  be  omitted  here.  Instead  of  a  fluid  cultiire 
medium,  he  used  one  which  at  tKe  ordinan-  temjierature  is  solid  but  trans- 
parent. To  the  ordinary  fluid  culture-  medium  (such  as  uiiat  broth)  he 
adfled  a  sufiicient  amount  of  gelatin  to  render  the  whole  solid  when  c<:>ol. 
In  preparation  for  the  examinatiim,  tins  solid  culture  medium  was  rendered 
fluid  by  gentle  heat.  It  was  then  inoetjiatetl  with  sudt  a  c[uai]tity  of  a 
pure  fluid  (idlure  as  tluit  each  individual  gcnn  should  Ik*  sufficiently  sc|>o- 
rated  from  the  others.  This  was  secured  by  the  employment  of  his  method 
of  dilution.  \  drop  from  tliis  fluid  gelatin-medium  containing  the  indi- 
vidual genns  evenly  iHsim-i^htI  \v;t*  now  pliicctl  in  a  capillars  cell,  the  top 
of  which  consisted  ol"  gluss  so  (liiii  that  a  high  micros<v»pic  objective  could 
easily  work  thnmgh  it.  When  the  dn»p  hiwl  si>lidified,  the  cell  was  plaixtl 
under  the  micn<si\>]>c  and  a  germ  brought  distinctly  into  the  field.  This 
germ  now  became  the  object  of  observation,  and  was  rjirefuUy  watcheil, 
being  kept  in  view  for  hours  at  a  time  without  interruption.  In  this  man- 
ner Klebs  succeeded  in  fullmving  the  process  of  multiplicjifiou  of  a  single 
germ,  and  the  development  of  a  colony  of  similar  individuals  therelVum. 
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ThtA  lueliiod  uf  cultivating  coIodics  from  single  imlivklimlH  in  a  solid 
— f4t«w^  became  tht-  basis  nf  iho  it-lchratwl  iiK'tlnxl  j)i-ojK)sed  by  KocJj  lor 
iwlilinp  single  Kpttries  fnmi  iiiixturcH  th(>ri>«)f,  fo)l<»viiig  ihem  in  pure  cul- 
tatrsthruunrb  tbcar  cycles  of  development  and  studying  tbeir  vila.1  and  otiier 
dttiBctcrs. 

Previous  to  the  introduction  of  this  new  method  of  Koch,  however, 
Bfrfrld  hat]  already  uuule  use  of  solid  culture  media  for  obljiiiitug  pure 
onllum*  of  Inctcria.  His  method  essentially  c«jusist<*d  in  |>ouriug  melted 
nbtiri  roQtaiuii)^  nutritive  substances  over  a  flat  level  fliirfare.  After  it 
I'lad  ^olidilinl,  thf  |ioint  of  a  needle  was  (lip]K-d  in  the  lliiid  i^iiituiuing  the 
lacteria  and  uuraejvius  S4?[)aRite  M-rati-hes  with  the  point  were  made  tlirougb 
tb*'  fturfiiee  of  the  gelatin.  The  layer  was  then  set  aside  pmte<'t«l  fmm  the 
durt.  Alter  a  short  time  it  was  fimnd  that  Ijaeteria  Ixgau  to  grow  along 
the  murw  of  the  scratches,  and  it  was  obser\'ed  tliat  in  those  later  made  the 

p|'«pnH*iit  onnirrwl  usunlly  at  interniptal  [x)it]ts  auJ  eousistwl  of  c«.iIonica 
tf  iDilividimls  which  had  sprung  from  a  single  germ  which  had  been  rubbed 
off  and  leil  behind  at  that  point  lu  this  way  it  was  ]H>ssible  with  some 
npidity  and  exactiiuis  to  obtain  ptm-  cultures  of  ditfereut  species.  The 
neUiod  of  Kwh,  however,  Iwis  been  found  by  experientje  to  l)e  of  far 
nurr  general,  wider,  a»d  tvrtaiii  applirntton,  and  it  is  now  most  fre- 
^omily  pmi>loycd.     It  will  be  deaerilx-d  later  iu  some  detail. 
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IWTBrMKNTS  AND  APPARATUS    REQCIKED  FOR  BACTERIOLOGICAL 

INVESTIGATIONS. 

TnMrummiA. — All  instmmentA  iind  all  vessels  eoutnining  cnlture  media 

for  such  investigations  nuist,  as  a  fundamental  principle,  Ih- 

thoroughly  sterile ;  tliat  is  to  say,  absulutcly  &ee  when  Id  use 

from  tlie  accidental  contai-t  of  living  germs. 

Resides  the  instnmienls  employeii  in  oitlinary  histoh^cal 

oxaminatiom;,  tlie  following  are  deemed  essential  for  bacterio- 
logical rescnrches : 

i*lain  glass  rods.    Glass  rods  into  one  end  nf  which  a  fine 

T^tifr  platinum  win?  is  fnsrtl  (Fig.  8):  several  of  these  should 

I*?  at  band,  one  or  two  with  tlie  wire 

habitually  straight  (/?);  as  many  with 

the  end  turned  at  right  anghw  Uj  the 

length  (C);  as  many  more  with  the 

end  made  into  a  small  loop  (A).    Ximi- 

bcrs  of  t4!st-tulK>s   [>f  finliuar)'   size, 

tluwMpiarters  of  an  inch  in  diameter  ; 

fewer  an    inch   in   diameter.      Small 

shallow  glass  cups  two  inches  in  diani- 

(rtcr,  with  plain  flat  iMrttoms  and  a  plain 
rap.    Squan*  or  round  wire  cases  of  stiff  galvanized  wire,  for  holding  small 
vjleetioiu  of  tc9t-titlx«  in  a  vertical  ])osition  (Fig.  9}.    Flat-bottomed,  lon^ 
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necked,  thio,  globular  Hasks,  Wfll  onDcelcd,  of  capacity  frum  an  ounce  to  a 

half-^llnn.     L<jiig  gliitw  jiijwltcis  (Fig.  IO)witli  a  globular  expaiisioD  in 

their  coursi',  of  u  cajBK'ity 

Pio,  10.    of  au  ounce,  and  the  lower 

eiul  siiflicii'iitly  Iftng  to  ivar'h 

from   tiic   top  of  the   nwk 

of  a  flask   to  the   bottom. 

Shallow  gljuiti   di»*h(«  {Kip. 

U)  with  Hat    bott4>m»  and 

I  ^       vertical    sides,    two    iudic^ 

/^^'^   high  and  eight  or  nine  inches 

'•         *   in    diannncr    (A);    shallnw 

Ix'll-glasses  (B)  to  fit  within  these;  j^laa*  Iwiurhcs  to  be  placttl 
within  them,  upon  which  obltmg  sqtmn?  plates  (C)  three  inches 
hnuid  and  five  incln*^  long  are  to  rest, — tlic  whole  to  serve  as 
mowrf  chttmbefH,  Whi-n  (he  moist  chamIxT  in  in  use,  it  sliouhl  be 
8tcrilizi<d  and  a  layer  of  bibulous  [ia{jer  moistened  with  corrosive 
«iil>Iiniat('  sohitinn  should  cover  the  Iwittom  of  the  shallow  glass 
dish.  Two  or  three  thin  copiHT  ca^+w  of  tlie  pmjXT  diniennions 
for  holding  within  them  a  dozi'U  or  so  of  the  obloug  glass  plates 
above  mentioned.  Tliese  nipper  cases  should  he  (ittwl  with  M 
suitable,  t'h>sely-littiiig,  nK'talltc  cap  luiving  a  (iinveuicnt  hmidlo. 
A  cooling  apjjarat us  uf  thv  following  couslnictioii  (Fig.  12):  a 
glass  or  metallic  cjdiuder  (A)  three  or  four  inches  high  and  six 
or  seven  inches  in  diameter  filLed  with  water  In  llie  brim;  u|>on 
the  top  of  this  I'csts  a  st^imre  plate  of  rather  tliit-k  glass  twelve  inches  sipiare 
(B),  with  the  surfaces  ground ;  upon  the  top  of  this  rests  a  U'll-glnss  (C) 

eight  or  ten  inches  in  ihametcr, 
'''to  '2-  with  a  ground  edge;  under  the 

bottom  of  the  c>dinder  contain- 
ing water  are  necessary  tlin* 
long  thin  wedges  (F)  at  ecjuaL 
distance  around  the  circumfep4| 
enw ;  a  small  circnkir  sj>irit- 
level  (K)  rests  upon  one  comer 
rif  the  glass  plate  ;  wheu  in  use 
n  IrliK'k  of  ioe  is  placed  in  the 
water,  the  surfatx*  of  tlu*  hitter 
bdug  in  contact  witli  the  bottom  of  the  glass  plate,  free  fnjni  bubbles,  and 
the  surfeiH*  of  the  ground-glass  plate  is  jHTfi-ctly  levelled  by  means  of  the 
wedges.  This  a|)parjtns  i?i  Uy  !«•  ust.'d  in  the  preparation  «if  the  tjcluthi  pfttteeA 
Quantities  of  bibulous  papiT  and  fpuiutities  of  wnshc*!  al>sorlK'nt  eiitton,' 
aa  well  as  vessels  eimtainiug  chemical  germicides,  slioidd  bo  at  hand,  .such  as 
carbolic  a<'id  lu  five-per-eeot.  solution,  bichloride  of  mercury  1  part  to  lOUO 
parts  of  water. 


^ m. 
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STERILIZING   APPARATUS. 

lUon  is  best  accomplished  by  dry  heat  or  by  steani. 

Drjf  Ilfat  Strnliser  (Fig.  13). — lu  4)ptler  to  apply  dn-  heat  for  sterilizing, 
an  tnren  of  sufficirat  inner  eapacity,  mpublc  ut'  standing  at  least  lOO^  C\,  is 
nqiund.  One  of  the  ht^t 
wnoB  of  thit«  kind  is  u>u- 
ilngted  in  the  fnlluwin^  iimu- 
MT.  Ad  ubiong  9(tuare  box 
«f  Btnmj^  thin  fhwU  of  gal- 
tiniipd  iruu  idt  (iinstnict<xl 
viifa  a  double  wall  (A),  in 
onkr  to  allow  the  pnasiige  of 
•  Aame,  and  the  heated  air 
llwnfrom,  Hniund  the  whole 
exterior  of  the  inner  «isi. 
Thi*  inner  dimensions  of  the 
Uii  f^uuhl  l»f,  txmveiueutly, 
n/htcui  to  twenty-four  inclies 
lui;li,  B  foot  wide,  and  a  foot 
dirp,  Supfxirtiii^cluiiiJ^Uould 
Ir&BtviH-d  on  the  Iwm  sideri  ut 
fnivcnient  heij^htrt  for  the  pur- 
|nrof  snppi)rtin|;  :i  {MTfonttcd 
orvirr  ftlielf  (G)  in  a  horizon- 
tal po«ition  about  the  middle 
uT  the  box,  in  order  to  dividt? 
tt  tnlv  two  comiNirtinontA. 
Ontnik'  of  thiri  inner  ea^e  id 
huilt    another    at    a    di>«tan<v 

tfanefrocn  of  an  ineh  in  every  direetioii.  A  hole  is  made  in  the  top 
fhmiitSi  both  i-nsn'S,  and  a  liburt  tube  eemented  therein  which  places  the 
intrrior  in  etmimnniealion  with  the  external  air.  Tn  thi»4  tulK>  ii^  inserted 
trtirk  c«rri*ing  a  Centigrade  thermnmctor  (B)  with  a  sn'al"'  iiidicallnj;  200 
degrrnf  C,  in  wjeh  a  manner  that  the  bull)  shall  p«.'iietrotC'  nu  ineh  or 
two  Irlow  the  (op  of  tbe  inner  nu*p.  licsidrs,  a  row  of  liuH-iiu-h  hnleH  an 
shunld  ho  ent  thnaiirli  the  top  <>f  tlie  nnter  case.  A  Iw-nil  of 
Honiewhal  ^*ater  lenjfth  and  lireadlh  should  lie  pimehed  hv  a 
Hkr  namlier  <>f  similar  huleit  at  upial  dtMantv.  Thi^  IkmmI  slitmld  Ix*  fu-tt- 
cud  iu  elf«tA  ((*)  in  sueh  n  manner  that  it  can  slide  backward  and  forward 
OWT  tin-  lioli*  in  the  tailer  ca.-*i'  in  orch-r  tn  chwf  the  openinpK  in  the  latter 
«r  bi  't{H<a  tlii-ni  at  will.  In  the  ivuliv  of  the  Uiltoin  oi  the  outer  (^aj«e  a 
mmr  two  inchf^  in  diameter  should  lie  cut,  and  under  tbis  a  triple 
burwr  (K)  \f>  platKil,  couneftctl  with  the  }pL-<-piiH%  in  (irdir  to  supply 

neoHUT'  brat.     The  (up  of  tiic  burncnf^  nhuuld  be  two  inehei*  below 
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tlio  level   nf  the  bottom  of  the  outer  rase.     A  liolluw  diM>r  with  an  tiir 
cusbioit  Ijctwoeu  tlie  fMo  sheets  is  hinged  ai  the  front  (D)  ia  sueh  a  niatrnerrM 
that  the  inner  box  tan  Ix-  well  elowni  fn>m  the  exlenui)  air.  ^ 

Tesl^tulM"s  previon*  to  sterilixation  should  be  wtu^Iied  iKa-feetly  clean 
with  distilled  water.  Their  ninnths  shonld  be  fltop|3cd  with  phijrs  ui'  woslii-d 
cotton  extending  nt  least  au  iiieJi  into  the  tube.  The  defurwl  number  of 
test-tulx-M  ilius  pn-paml  are  placed  iu  one  of  the  wire  oases  alnndy  meu- 
tioned,  and  the  whole  phiccd  wilhiii  the  chamber  of  the  eterilizint;  uven. 
Fhisks  intcnih><l  for  lioliliiij;  eulture  media  are  to  l»e  cleaned  ami  stop]icil 
with  oottoH  iu  an  anahigous  manner.    Pipettes  are  a\m  washed  and  platxil 

wiiiiiii  the  oven,  as  also  the  eopjier  eases  con- 
taining the  }^la>*s  phitcs,  and  luiv  other  apjMinitiiH 
which  is  desired  to  be  thoroughly  Hterilized  and 
which  will  not  be  injured  by  high  heat.  The 
Huns4'ii  burner  is  now  Itplitwl  and  the  tem|KTn- 
lure  of  the  oven  raitied  to  1">((^  ('.  and  kept  at 
that  height  for  at  least  thrce-<|uarters  of  an  hour. 
At  such  a  pmlonged  tenijH'nitnrt^  all  livinp  or- 
ganisms die,  and  even  the  wluti-  plugs  (tf  cotton 
l»eeome  more  or  less  singed.  The  flame  is  then 
turtiiil  art',  nod  the  r>ven  allctwLHl  to  gradiiali' 
Cool  with  the  (Jotsr  kept  eloRxl, 

Stmm  Sterilizer  (Fig.  14).— A  steam  Iwil 
of  the  folhiwing  dimensions  and  constnution 
shcitild  Iw  niaile.  A  tin  or  other  nielalli<'  <'ylin- 
der  (A)  fourteen  to  sixteen  inches  iu  diameter, 
and  twenty-four  to  thirt)"  inches  high,  willi  a 
tightly-titling  top  (B),  In  the  centre  of  which  is 
a  perl'orution  for  a  cork  cariying  a  Centigrade 
thermometer  (C)  rt^iatering  100**  C,  the  bulb 
of  which  sliould  exteml  two  or  three  inches  ^>eIow 
the  tt»p,  which  latter  slmntd  alfio  l>e  furui^hed  with 
two  convenient  haudles  and  should  be  co\'er«l 
with  thick  fcltortliiek  aslH-stos-pjiiHT.  Attached 
to  tJie  side  of  tlie  c)'lin<ler  near  the  Lott<*m  shouhl  Ixj  a  water-gauge  (D),  for 
the  purptiw  of  oonstoutly  indicating  tlie  height  of  the  water.  Six  or  eight 
inehefi  above  the  Ixrttom  of  the  (ylinder  should  Im-  fju^tcned  on  the  inside 
lUnx  or  four  snudl  arms  for  the  sup|H)rt  of  a  re[nt>vable  metallic  gmte 
cloeely  fitting  tlie  diameter  of  the  eyliuder,  and  tjest  made  of  stiff  wire. 
The  ej'limler  is  completely  (>(»vere<l  with  an  external  envelope  of  heavy  felt 
or  thick  asbe:i|os-|Mi{)er,  to  im[K-de  i-udialion.  Oi'  tvurse  the  Ixittom  itself 
is  uncovered.  This  ap|)amtus  is  furuished  with  heat  by  a  triple  Buusca 
burner  (E)  attached  to  the  gas-pipe.  Previous  tu  use,  it  elionld  be  seen 
that  there  are  at  least  three  to  four  inclui*  of  water  !n  tlie  cylinder;  and 
this  water  should  be  mide<l  to  the  boiling-ix>int  and  kept  there.      Vessels^ 
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sks,  tcfit-tulws,  oto.,  eontuining  culture  media,  btitli  fluids  aud  wdid* 
inik,  nrt'  p]m<Hl  within  the  cylinder  for  stt^-rilizatiuu  uiid  huIj- 
jjKtrd  to  Uic  at.'tiou  ut'  Mcsim  at  llii*  builiu{|^-puiiit  for  at  lea.-*!  an  liour. 

^r^isatSon  by  JnUrntjAed  Loicer  Tt-mjuratures. — For  the  purjHJse  of 
mriHigfg  blood  fK^nim  and  !>ome  other  culture  modin  whic-li  ojo^ilato  and 
more  or  Xfga  u[nu}I1c  ul  tciii|K.-ratun'b  Itelow  the  l)oiIiti^-|Hiii]t,  it  is 
Ui  use  aaothcr  apparatus,  which  tttusiste  of  a  eyliuder  with  a 
double  wall  for  the  pur[>r*o  of  provlditt^  a  layer  of  water  alrtjut  an  inch 
({■ck  all  mruuml  the  cylinder.  From  the  bottom  of  the  inner  cylinder  is 
I  Mlow  tulif  ail  inch  in  diameter  in  communication  with  the  water-eavit)' 
It  the  bottom  ;  the  cap  of  the  cylinder  is  also  double,  en  as  Xfi  carry  a  layer 
of  mt^r  an  inch  tliick,  ainl  at  (me  pdj;:^  piMJecta  outward  and  slightly 
<kMriiw«rd  u  hollow  tube  four  Inches  U>ng  and  an  iuch  in  dioiuetor,  cloiMxl 
at  the  outiT  end,  tbe  inner  end  bcinji;  in  eonuutuiiiTitiou  "ith  the  cavity  of 
iht  cap  and  likewise  tilled  witJi  water.  Tlic  whole  of  tliij;*  apparatus,  except 
Ihv  bottom,  is  covered  uith  a  tltick  layer  of  felt  or  aslx'!*tc«4-pti|K'r,  and  tlie 
Jid  to  pcrforat^O  in  the  centre  in  aueb  a  manner  that  a  <iirk  and  Ccuti^imle 
tlwnnotneter  reach  downward  into  the  water  eontaincti  in  the  tube  exteiid- 
ioif  np  from  the  lN>ttom  of  the  inner  cylinder.  The  tenipei-atiiif  is  to  lie 
niacd  to  o!"  C  and  kept  at  tliat  point  when  tlie  apparatus  Is  in  um;.  liUnnl 
mram  to  Ito  sterilized,  ci:int«incd  in  test-tidx^  or  flasks,  s:hould  be  jtlacwl 
Within  the  inner  <*ylindpr  containing  air  and  kept  at  a  teni|)erature  of  57°  (_'. 
for  half  au  hour.  The  vesecU  containing  it  are  then  rejiioved  and  j>laced  in 
lln!  cnhurcKJven,  where  they  are  kept  at  a  lempiTaliire  of  -i'"  C.  until  the 
OESt  diiy.  Af^ain  they  are  pW-ed  In  tInV  storillzint;  upjuinitus  and  subjected 
t*  half  an  hour  to  .'17**  ('.  They  are  iij!;ain  reniovtHl  and  placed  in  the 
oilture-oven  for  another  day  ;  and  so  again  this  operation  of  sterilization  is 
K^mtHl  in  tlie  Ninie  manner  at  Iea.st  six  or  eight  times.  Afterwards  these 
ftmtU  arc  kept  for  several  days  in  the  eulturc-overi  at  a  tciii]H'ni(nrc  of 
i7*  (X,  by  whjeh  time,  if  sterilization  has  not  been  perfect,  this  will  l>eoume 
by  a  de^'eIl^pment  iif  liactcria  In  the  f*erum.  tn  the  great  majority 
howevtT,  it  will  lie  Ibuiid  thai  the  lliiid  n*malns  iierfit'tly  sterile. 
Blood  serum  ia  used  for  eulturc-pui-))o^efl  eltlier  Jluiil  or  solid.  In  order 
ify  the  -^Tuni.  an  apinnatns  should  be  provided  in  which  the  tulK* 
kept  in  a  nearly  horizontal  jHrnition,  will)  the  top  end  uf  the  tube 
taranl  about  an  inch.  For  tliis  purpose  tlie  following  appai-atue(  has  been 
1.  It  ronsiftiA  of  a  a(|nare  melallir  Uix  with  di^nblc  walls  ^o  con- 
I  that  its  inner  cavity  is  sun-ounditl  by  h(aled  water.  The  bottom 
tbe  iaDer  box  is  so  Inclined  that  the  hipher  edge  is  an  inch  above  the 
bfiefat  of  the  lower  edge.  The  liox  is  provided  with  a  glass  lid,  and  the 
wlioie  ia  ixirprn],  except  the  bottom,  with  thick  felt  or  asbestos- pa |>er.  A 
thcnaninctcr  U  attached  to  tliii;  l>ox  in  :iuch  a  manner  that  the  bulb  enters 
tfcf  «mt4T  sarrounding  the  box  and  ivgisters  the  tenijM'rature.  The  tempera- 
nn«huulH  lii>  grndnally  mlsed  to  62*^  C.  and  kept  fur  a  short  tinu-  at  this 
kidkt  uolii  ci«igiiJutJ<ju  takes  pbee,  aud  the  tube&  should  be  watciied  care-  ' 
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fully  ami  rcmnvfxl  as  wmii  &s  this  (mvhi-s.     In  thn  manner  UUtml  senim  Pan 
bo  tiKiliJifiod  without  much  lixsa  uf  traiu^imrency  uf  ttii*  mtiliuni. 

OtilUtre^Otm  (Fig.  15). — Oue  or  nioi-e  culture-  or  brood-oveus  shuuM  Iw 
made,  in  tlie  following  Ktylc.     A  double  btix  uf  thin  metal  nlinuld  Ijc  made 


Fio.  1& 


l«l^»^^ 


:| 


with  an  interior  height  of  two  fwt  nnd  a  bi-cadth  and  depth  of  fourteen 
inches  or  ranrc.  This  should  be  ent-ased  in  an  outer  Imix  so  a;*  to  leave 
a  space  of  an  ineh  (B)  l>etween  the  walls.  The  Iwx  ehould  be  provided 
with  a  Ceutignule  thermometer  (E)  of  100  d<^i¥es  extending  tlirough 
tile  top  in  sueh  n  mnnucr  that  the  bulb  pr<iie<.'t«  au  iiuli  or  two  luto  the 
interior  of  tlie  inner  box.  A  hole  s'h<inld  1h'  perfomtinl  aUo  in  the  top  of 
the  outer  box  at  oue  of  tlie  corners,  bo  that  a  cork  carr^iu^  a  thermos 
(G.  F,  11)  can  1k'  inserted  into  it  and  the  bulb  t-nntainin}:  the  mercun-  extend 
some  iiu'hes  into  the  s\nivQ  l>otwe<»n  tlic  wallfii  of  the  outer  :ind  tlie  inner  liox. 
This  tt{>a«'e  is  to  be  fdled  eompleteiv  with  water,  eu  that  the  whole  box,  aides, 
top,  and  bottom,  is  surroundeti  with  a  laverof  this  Huid  au  inch  thick,  The 
wluJe  ap[Hinitii.-4  U  to  Ik*  (-overed,  exeept  on  the  Ijottom,  witli  tlnek  felt  or 
a^be-stos-papcr  (A),  and  the  box  it<  to  Ije  providwl  with  two  d<ioi-s. — an  inner 
j^lass  door(D)  Httinjj  tijjhtly  and  an  outer  hollow  metallic  door  (C)  oarr)'in| 
a  layer  of  air  an  iiurh  thick.  ThiH  should  also  be  eajjable  ol'  belu^  tij!:hlly 
closed,  and  aiiould  likewise  be  covcnxl  exterually  with  felt  or  asbosto^papcr. 
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e  tomperalure  of  the  oven  i^  rejrMlatetl  in  the  followinp  manner.  The 
lubi'  fnim  the  pas-]«}je  is  conniH-twi  with  tme  arm  (K)  of  tlie  (herimiHtnt ;  Hie 
iitber  ana  (G)  of  Ihis  in^trumejit  is  alw?  connected  with  nibber  tiibini;  which 
h  MiacJu-d  St  tlie  other  extremity-  to  a  small  burner  (T)  oajMihli^  of  fiiniish- 
in^  a  small  nmml  jiras-jct.  The  latter  i'h  to  Iw  pnjttflwl  I'lVjm  Hiile-uiDve- 
Biratii  of  the  air  by  ineaui*  of  a  mica  or  gloss  cylinder  suitably  supported. 
Thi*  burner  i*i  placed  under  the  centre  of  the  liottom  of  the  oven,  and  the 
dedml  degree  of  temperature,  reconkxl  by  the  Centigrade  therniometer, 
with  .'10  deppees  (uid  upwards  uf  its  scale  pixycc-tiug  above  the  top  of  the 
oren,  is  obtained  by  rcgidallng  the  thermostat  by  means  of  the  fine  siTcvr 
(H).  An  exceedingly  regular  tenipemture  is  obtained  by  tliis  luoaus,  (¥|»- 
mlly  if  tlic  ga&-8upply  fr«.tm  the  pipe  be  e<|walizc<:l  by  a  pro|ier  regulator. 
In  hot  climates,  and  in  hot  weutlier  in  temixrutp  eliinute^,  the  gelatin 
In  •^tninmtilv  ti>i4i|  ^ilid  beiTonie  Huid  fii.)m  the  bigli  lu-Rt,  and  llie  great 
tagr^  olVrnil  Ity  this  culture  medium  ai-e  lost  if  there  is  nu  means  of 
kccpii^  it  solid  at  temperatures  sufRdcutly  high  to  permit  de\*elopment 
thnrin.  The  <iiltiiPe-oven  alM)ve  ilesenlMNl  is  (-a|mbh'  nf  l«!ing  uset!  for  this 
{Nirpwc,  but  its  moiie  of  preparation  must  in  that  case  be  modified.  A  eur- 
ftot  of  water  etwied  by  ice  i«  made  to  \wha  tlirough  the  cavity  between  tlie 
inner  nnd  the  outer  box,  and  the  desired  tcmi»eratuiv  of  die  air  in  the  inner 
b«jx  i*  to  be  t'ocui'od  by  r^ulating  the  rapidity  of  the  flow  of  the  current 
of  kt*-c<ihl  water. 

CULXrRE  MEDIA. 

Fliiifl  Cttfture  3Mifi. — Most  of  tlie  (jaetcria  grow  with  exuI>eranoe  in 
floids  orintaining  various  oiptnie  substances,  esptt-ially  animal.  The  moat 
raaunonly  twed  culture  fluids  are  broths  matle  fnjm  flesh  of  various  kinds, 
— chicJten,  beef,  mutton,  veal.  These  broths  air  usiiiilly  made  in  the  pro- 
ponion  of  one  pound  of  fle^-h  to  a  litre  of  distilUnl  water.  The  flesh  is 
HH)pp«l  fine,  the  fatty  [Mirtions  having  been  removed,  and  is  allowed  In 
toak  for  a  few  hours  in  distilled  water  kejit  cold  during  that  |K>ri{)d  by 
lBai>|iiiig  id  an  ice-lwx.  The  water  may  then  be  i>oured  off,  and  the  juice 
aqtwnxfd  out  of  the  flesh  by  means  of  a  meat-press  is  added  to  it.  The 
mixlnnr,  which  bae  an  atrjd  reaction,  is  then  iieutndize<l  and  thoroughly 
hoiled  for  forty  to  sixty  minutes,  until  all  the  ctjagulable  albuminous  sub- 
tfaoee  is  preeipitatrtl.  It  is  then  fillere<l  into  lai^e  steriliwxl  flasks,  a  stock 
of  (he  latter  being  (xtnstantly  kept  on  hand,  la  the  process  of  filtration 
it  is  possible  llmt  sonic  living  genus  may  have  entered  the  ftuifl.  which 
maktv  it  netx-swurj'  to  sterilize  eoni]>l<'tch'.  This  is  done  by  biHUng  for  ten 
iif  fiftn.*n  mimitea  on  fixf  or  six  successive  days ;  in  the  iuterini  the  flanks 
*w  kqit  in  the  cuhure-ovcn  at  a  tem|X'ruture  of  'V}°  C. 

It  w  often  desirable  to  add  other  snlistances  to  these  hniths,  for  the  eul- 
rivnicn  of  certain  siM-cica  of  Ijaeteria.  One  to  two  |xrr  cent,  of  jjejttonum 
•nrvm  and  a  half  \ier  cent,  of  chloride  of  s^xlium  may  be  added.  These 
■tr  bn(  ad<led  snbserjuent  to  the  first  iNiiling,  for  the  ]>n'sence  of  [>eptone 
in  the  bmlh  darkens  the  ctjior  oousklerubly,  the  iutcJisity  of  the  latter  being 
Vm-L— 12 
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iu(rn'a«"tl  !)y  pn>I(Hi^c<l  lH>iliiii:.  Aftrr  the  nildition  of  the  peptone  a 
it  is  ne(-c-Sf«in'  n^iin  tu  iKiitraliM',  biiil,  aiul  tilti>r,  ami  tlie  subHitiii 
peRted  boiling  should  uut  in  this  case  OJrtfnd  over  teu  minutes  at  a  time, 
Wiiciu'vcr  any  oi'  iU'tti  stiwk  matmal  h  withilrawn  it  \ft  ne«?s6an'  aji^aiii 
t«  sterilize  tlic  renmimler,  ior,  however  can'rulty  the  fluid  may  1«?  with- 
drawn by  nieiuis  of  sterilize^l  pi|>eites,  it  is  pus^ihle  that  a  ivw  liaeleiia 
may  euttfr  the  flask  atTJdeiitally  fn^ni  the  air;  and  it  l»  also  advisable  t(^H 
buil  the  fluid  at  least  omt'  ur  twitt'  after  it  lia.'^  Iwen  tiuusferred  to  the  nnudl 
sterilized  veFsels  in  which  it  is  to  be  used. 

For  eulture-puri)ot*f»,  tiie  fluid  nmy  ije  ]ila«xd  in  sterilized  test-tubes,  orfl 
small  one-uuntv  aterilizwi  flasks,  and  It  is  advisable  to  keep  eoiu-tantly  rejidy 
for  use  a  numl>er  of  r<ueh  veswls.     The  fluid  should  aot  mure  thau  lialf  fill 
the  flaiik,  aud  the  tK^-tubet-  uhuuld  not  contain  more  tliau  one  and  n  half 
inches  of  it. 

Fre^jueut  use  of  this  fluid  is  mmle  for  haiijfiu};  dru[)  eullurtiw.  and  for 
this  purport  it  is  nwessjin,*  to  have  a  numljer  of  ohjcct-^liusses  with  a  oon- 
cttvily  ground  imt  of  one  t»f  the  surfaces.  Such  rulturcs  are  to  he  luaile  in 
the  following  manner.  The  objcct-plasti  and  an  oixlinary  tUiu,  i>erftMJtly 
flat  eover-glatis  are  sterilized,  Ix-st  in  tlie  sterilizer  by  diy  heat;  a  ring  of 
vaseline  is  platvd  around  tlie  edge  of  the  cavity,  by  means  of  a  canielV 
hair  bnish ;  the  wver-glass  h  soizo<l  with  the  p4<ints  of  a  delicate  i>atr  of 
sterilized  forci'iis ;  a  drop  of  the  fluid  is  rcinfove^]  with  the  loop  of  pluliiium 
wire,  previously  heated  to  redness  in  the  flame  of  the  liuiiseii  burner  <»r  spirit- 
lamp,  and  is  i<laced  upon  the  ceiitiv  of  one  surfatt:  of  the  eover-glass ;  the 
drop  is  now  inoculated  with  the  deslretl  bacteria  by  touching  it  with  the 
point  of  phitinum  wire  u[«in  whicti  they  have  been  removtxl  from  th 
material  for  observatioQ.  The  cover-glass  is  ininie<liatcly  turuwl  dowu-^ 
ward  and  plaeefl  ujwn  the  ring  of  vasolirie  in  sueJi  a  manner  that  the  dmp 
sliall  hang  uYvr  tJie  wntre  of  the  eonmvity  in  the  objeel-sUde.  It  is  then 
gently  prcsscti  down  until  the  vaseline  fonus  an  uninterrn]it<.'d  layer  around 
the  edge,  entirely  exrhicling  conminiiication  Ix^wceti  the  sniTounding  air 
aud  tliat  contained  in  the  contavity.  This  hanging  dritji  ciillure  Is  now 
ready  for  observation,  aud  ran  be  studied  eoustautly  under  the  microscup»H 
at  the  onlinar*'  teniperaturp  of  thn  room,  or  uj>«n  a  warm  stage,  or  it 
c:au  [h>  set  aside  for  developnieiit  at  the  onlinary  nK>m  tem|K>]-alure,  or  pla(«d 
in  tlie  cultuiv-uvcu  aud  examiucd  from  time  to  time.  Afk>r  euch  dropfl 
cultures  have  been  sufficiently  studied  in  the  fn'sh  state,  the  cover-gins** 
may  l>e  t«refully  rtjuoved  aud  the  fluid  alLi'Wed  to  dry;  the  tihu  thus 
formed  may  be  fixed  and  aitifieially  staiued  and  mounted  permanently  iufl 
the  niaiiuer  pro\-i(tusly  descrilKMl. 

Solid  Oiiilare  Media. — 8olid  culture  media  may  be  either  trans[»arent  or 
o]>ai|ue. 

Of  the  transpan-nt  culttire  nietlia,  that  eontaining  animal  gclafin  is  most 
generally  useil,  luid  a  stot^k  of  it  is  U'St  prepared  in  the  following  miui- 
ucr,     A  Buificient  qiiautity  of  meat  juice  has  already  been  strongly  boiled 
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iho  albumeu  is  thorouglily  coagulated.  The  bc-st  gelatin  obtaiiialilc  is 
■LIhI  in  the  prctportion  of  fivp  to  ten  per  rent.  (Tlip  8tronji;pr  iMmieiitajrfi 
l^nIll  be  empKiyetl  in  miltl  weatber.)  Bi-lun*  adding  to  ihe  fluid,  wtiidi 
'Aonld  lie  cold,  tiie  jfclalin  is  to  be  chopped  into  fiiie  pieces;  it  is  then 
»«k(nl  iu  the  mid  fluid  fur  half  an  hnurnr  mare  until  it  has  bwomt!  well 
fvojli-n ;  the  wlioli'  is  then  healed  until  the  gelatin  lufomes  tlioroughly 
arit«il.  The  |)cptone  and  eaU  are  then  add(^>d  in  the  pn^iportion  already 
roeutioai*d,  and  the  mixture  Ih  uf*utralixeil  with  a  utruug  solution  of  scidinm 
linrtKiuate.  Can'  should  l>e  taken  ut  have  the  reactiuii  fiiintly  ulkuline 
wIht  tlian  at  all  acid,  as  niany  forms  of  bacteria  will  not  ^row  well  ur 
dr\-r|(ip  at  all  lu  nriil  rnlture  media.  It  is  well,  however,  for  the  culti\*a- 
tkm  of  wrtain  (/^erms,  t"  pi'"A'ide  a  stuck  of  slightly  acid  culture  media,  both 
fl«id  ami  wilid.  Thit*  mixture  is  now  well  Iwiled  for  thirty  minutes  and 
filtrated  through  strong  filter-paper  previously  well  eterilizeil  in  the  stcril- 
ioDg-tiven,  the  funnel  supporting  tlie  HlttT  having  Ix-en  alt4«i  thoroughly 
tfmliieed.  Before  the  mixture  is  poured  uj>on  (he  filter,  tlie  latter  should 
l>e  mcHstened  with  a  snmll  i^iiantity  of  sterill/^l  dislilh-d  water,  and  it  is 
DBonaauy  that  the  ftltrring  should  Ik  done  while  the  fluid  is  ven*  li(»t.  In 
htt,  In  filtering  tlimugb  filter-paper  it  is  n<lvisable  that  Ihe  funnel  should 
be  AinTrtindf^l  by  Ixiiling  water  in  a  veswl  projwrly  Jornuil  to  re<«ive  the 
ftuBsL  Tlie  filtration,  however,  can  usually  be  sutisiactorily  fK-rformed 
witb'iut  stK'h  an  apporatu?*,  if  instejicl  of  the  filter-paper  fine  sterilized 
ahnurbent  inttton  is  used.  In  this  ease  the  funnel  nntst  be  kept  quite  warm, 
br  throwing  the  flame  of  a  liunsen  burner  around  it  frnpu^ntly.  The 
illrrvH  fluid  is  to  be  directly  eollecte<]  in  a  number  of  large  sterilizeil  flasks, 
tori  a  «tix^k  of  it  constantly  ki'pt  mi  luuul.  For  inuiiediate  use,  a  t-oiivenient 
mtmbrr  of  te^-tubes  are  une-fouHli  iilktl  by  moins  of  a  Hlerilized  pipette. 
It  ttsoroetiraes  found  that  the  mixture  thus  obtained  is  not  quite  clear; 
ihw  <«n  Im'  determined  fit>m  the  fii-^t  How  of  (he  fluid  through  the 
In  this  ca^  it  is  necessar}*  to  stop  the  (iltrjtion  and  clarifv  the  mix- 
toiv  by  ihe  .tddition  of  the  white  and  shell  of  an  o^.  This  albumen  should 
|Ri(l«^l  until  tlie  fluid  hits  Iiecome  eool.  It  is  to  be  thoi»uglilv  die-- 
tiinnighout  the  mixture  by  shaking  well,  and  tlie  whole  again 
nbjfcted  to  harrl  iKiiling.  It  should  l>e  stated  here  that  these  boilings  arc 
kitf  diioe  in  the  steam  tri'lindcr.  Aftrr  tlir  ej^-alhumcn  has  f(impietely 
napiktcO,  the  mixture  is  again  filtered  iu  the  manner  jnsl  da^rilKxl. 
It  is  finally  npeesHarj'  to  slerili/^  the  filtered  fluid  ;  and  this  is  done  by 
tlie  \-arinur<  V(wBel«  containing  it  in  the  steam  cylinder  fiir  ten  to 
minutoi  on  five  or  six  sueit-ssive  thiys.  In  tJic  iuterim  the  vi*^«els 
4MikI  be  kfpt  in  the  enllnre-nven  at  a  temix-rature  of  35°  C.  The  remark 
fmTiou<ily  maile  should  be  reiHsl^l  here,  that  whenever  any  of  the  stcwk 
Waul  vi  rt-nioved  from  the  flasks  contniniug  it,  it  is  neeessarv  to  steril- 
i»  itgaia  (ital  which  n-nuiins,  in  onler  to  prevent  development  of  hicteria 
vtiicii  inay  uvideutally  liavc  (bnud  aeccM4  while  tlie  cotton  plug  has  been 
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Tc8t-tulK«  (iintainin^  flesh-peptnne-gelatiii  thus  pr(-[iare(l  i 
cultiuf  in  various  ways.     The  nmsrt  rtminnui  iise  is  to  luoeulate  ilicm  with 
pure  rulturt's  of  haetcria  by  nipaiw  of  a  pmutiire  witli  tliu  point  of  a  plati- 
num wire  i'.\t4.-mliii);  intu  the  deptti  of  the  j^t'laliu. 

Another,  and,  tlie  motit  impoilunt,  use  of  this  polatin  culture  medium  is 
that  introclncwl  l>y  K<k'Ii  for  ohtaiiiln;;  pun*  cultures  from  niixtuivH  i>f  varioui* 
8{}ecloa.  The  pnxtslure  Js  us  follow.-*.  'J'liixr  jj^^latiu  tulu*  are  taken  and  the 
oontentfi  rendered  fluid  Ijy  j^ntle  heat ;  after  the  fluid  gelatin  ]ia.s  de.seendod 
to  the  teinjH'niturf  of  iKHly-heat,  one  tiilH"  i.s  Iiioeulated,  liy  nieatis  of  a  pre- 
viously sterilize*!  platinum  needle,  with  the  material  aintaiuiug  the  various 
bacteria  in  question ;  after  the  inoculation,  the  tube  id  a^in  imnicdiateljfl 
plui^fjcd  and  ilie  fluid  well  but  p'litiv  shaken,  iu  order  to  diflii!^  the  germs 
thoroughly  and  evenly  throughout  the  (luid  ma.ss ;  from  this,  while  still 
fluid  (o),  another  tube  (e)  of  the  three  is  inoculated  by  tmustcrrlng  iuto  HM 
with  the  platinum  wire  loop  (f)  thnn'  dn>ps  in  the  niamier  it]di<Mted  in  Fig. 
10 ;  the  .setTHid  tulx!  is  then  inmuHliately  plujj^ed  and  well  sliaken,  aller  tho, 

maimer  of  the  first.     Tlic  third  Iul>e  is  ia- 
oeulatwl  from  the  tw^ctrnd  iu  tht^  same  maO' 
ner.     A  sterilized  glass  plate  is  now  I'aro 
fnlly  withdmwu   from   the  metallic   case 
euelosing  it,  rare  being  taken  to  Boize  it  by 
the  t<lges  between  the  tlmmb  and  tiuger; 
this  ib  placed  upon  the  ground-glass  plate 
of  the  cooling  ajtparatus  already  deecribixl 
(Fig.  12,  I)),  and  inmiediately  i-oveii>d  with 
the  bcU-glass ;  in  a  few  moments  the  glass 
plate  hari  lK>conie  suffielently  cold,  and  the 
g4'latiu    fr-om    the    first    t(wt-tnlH'    is   now 
poined  upon  it  and  sprcitd  out,  cither  by 
means  of  the  lij)  of  the  tube  or  a  yterilizcd 
gl'i-ss  ntd,  tn  an  even  layer  in  the  form  of 
an  oblung  wpiare,  care  toeing  taken  that  the 
fluid  does  not  extend  to  the  edge  ol"  the  plate,  and  the  latter  is  again  nuiekly 
covered  with  the  beU-glai».     In  pouring  the  Huid  from  the  test-tulte,  ca 
should  be  taken  that  ujmhi  removing  tiie  cotton  plug  the  inner  surfuw  of 
the  lip  is  WL-l!  wiin-d.     The  external  surface  of  the  lip  should  l)e  exiK>scd' 
for  an  instant  Ui  tin-  flame  of  the  Bunsen  burner,  but  the  fluid  should  not 
be  poui*ed  out  until  the  lips  have  l«*eome  sufficiently  etiol,  otlienvi.^'  many 
of  the  germs  containtxi  in  the  iuoeulated  tube  may  Ix?  killwl  by  the  action 
of  the  heat  aa  tlie  fluid  flows  out.     In  a  few  moments  the  layer  of  gelntiu 
h:is  beeonie  solid.     The  fluid  eonlaint^l  in  tlie  other  tcst-tulx*  is  spread 
upon  glass  plates  in  a  similar  nmnner.     The  jilates  in  rt^dar  sucYX'ssion  arej 
phut-d  n|K}n  the  l>eu(lnw  in  the  moist  ehaml)er  (Fig.  11)  and  set  aside  fonj 
development. 

This  flesh -peptone-gelatin  l)ceotnes  fluid  Ijelow   the  budy-tem(ierature 
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>**  F.),  ami  if  it  is  tlesirMl  to  Ix"  kept  sulid  during  the  growth  of 
ciuuiut  l>e  stibjwttil  to  thi*  lit-at  of  tJie  i^ullui-e-ovim.     Tht*  eiir- 
nmodtog  room  tcmpcraHiR-  is  sufficient  for  the  dcvelopmept  of  most  of 
the  j^cmu  which  will  grow  in  thie  nie<iiiini.     High  summer  heat  is  fre- 
itly  Minicient  tit  nu-lt  (lie  gelatin,  uikI  at  tliese  tinier  this  niiHlium  in  nut 
\y  aviiilublc  fur  bulid  cultures,  imk-stj  the  ciUture-oveu  be  ustxl  08  a 
oooling-box. 

lu  :«(tlitlifvitig,  (he  gemis  disiier^tl  thmughout  tlie  layer  of  gelatin  nimn 
the  plate  are  fixed  in  the  poeitiun  in  which  they  may  happen  to  be  caught 
•t  the  time,  and  from  eatrh  one  cajxihle  of  development  a  colony  will  be 
funnnl.  It  will  Iw  fouml  that  these  e<»lnnles,  visible  iiixlcr  a  low  |K)wer  of 
tJ»e  mieroecopc  (fifty  diameters)  or  to  the  naked  eye,  will  have  developed  in 
tlnrty-«ix  tu  fiirty-eight  hount,  or  more,  and  it  will  lie  seen  that  in  one  of 
the  grUtin  plates  the  colonies  are  siifficiently  dit^tant  fn>m  ear-h  other  to 
it  of  inocuhitions  fitim  iudividuab,  by  mmus  of  tht?  poiut  of  the  plati- 
wire,  without  danger  of  accidental  wjntoet  with  any  of  the  others. 
This  pinte  18  now  used  for  making  pure  cultures.  A  number  of  eolid  gel- 
uIm-s  at  hand  are  Imx^ulatcd  from  the  di0ereiit  coluuies  aud  set  aside  for 
Kpmeiil,  and,  if  sufficient  care  has  l«?en  exercif^-d  in  the  procedure,  it 
will  U*  found  that  t^ach  tube  contains  a  perfectly  pure  culture. 

(nMi-Ml  of  pouring  the  iuticulateil  fluid  gelatin  fnjui  the  tube  upon  a 
brp?  glvH  plate  in  the  manner  descrilied,  a  small  (piautity  of  it  may  l>c 
vitiulrawn  by  meaiu  of  a  Hterilized  pipette  and  spread  upon  an  ordinan* 
:lai»  which  has  been  previously  slcriltzts^l.  The  layer  thus  fomiwl, 
solidification,  may  be  placed  in  the  moist  ehamlxr  f?r  development, 
ami  tJ«*  gr{»wtli  of  iwdatwl  <?olonien  may  thus  Ije  watched  under  tfie  miero- 
•n^m  fntm  timi;  lu  lime, 

A  device  which  is  now  frequently  tisctl  for  ]ilatc  cultures  is  even  better 
tluin  tf tat  just  ile?*crilH'd.  After  the  p'latin  him  been  pourwl  upon  the  plate, 
t  mot  with  a  large  perforated  ecotre  is  cut  out  of  stilf  jmijkt  one-eighth 
of  an  iaeh  thick,  the  outer  wlge  of  the  mat  having  the  same  dimensions 
aitbe  plate.  Ttiis  mat,  which  has  also  been  sterilized,  is  placed  u]k:iu  the 
plair,  and  anoUuT  plate  is  clam|K-<d  upon  it.  Thus  we  have  a  chised 
iw  ihambcr  formed  capable  of  being  plat**!  upon  the  stand  of  the 
■n-rtpe. 
Aiw'nibic  bacteria  will  not  grow  when  exposed  to  fi^ee  air.  The  snr- 
iatr  uf  the  gi'Iatiu  u|Km  the  glass  slide  or  n\v\u  the  glasf^  [ilate  may  be 
wvriwl  in  whole  or  in  part  by  extremely  thin  sterilized  mica  plates  and 
iboR  pmterted  from  the  air,  when  budi  bacteria  may  have  an  opparlunity 
fcr  (le%'elopmeut>  in  M'hieh  cose  the  colouicti  can  be  sutisfiietorily  examined 
nndcr  llie  microacope,  or  used  for  obtaining  pure  cultures  in  the  usual 

OPT. 

Another  use  of  the  gelatin  layer  upon  the  glass  shdc  has  already  lieen 

>.  and  is  ne  follows.     A  suflicicnt  qtiantity  of  sterlHail  fli'sh-iK']>- 

tJn  is  rmuivitj  witli  a  sterilized  pijKlteand  jmured  upon  the  surface 
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of  (lie  jjIaAS  slidi*  mn\  iillrnvwl  to  wiliillfv.  Tho  j^clatiu  is  then  inocu 
by  scraU'hcrt  with  a  plutiniuu  wire  carn'iug  the  desired  raicn>bcs,  afVw  Uie 
method  of  Rrpfrld  aln^aily  dcscriliwl.  The  slide  is  (heo  placed  in  the  rooist 
chunilK>r  fur  dt-vtlopriieiit  uiid  suljse()iieiit  cxaminatiou.  M 

Affav-.h/fU'-Ffi'f'h-l'cptwn:. — -Wlieu  it  is  desired  to  employ  transparent^ 
culture  nie<lia  whirh  nmiiiin  sulid  at  tlie  IxKly-heat,  or  at  the  ordinary'  ttm- 
peralure  of  the  eultiirc-uveu,  agar-a^rar  h  iLSitl,  In  the  prujKirtion  of  one  to 
two  ix>r  cent.,  instead  of  gelatin,  in  tJic  fullowiug  manner.  The  agar  is 
obtained  already  jiniund,  or  in  ('hf>p|M'd  up  into  fine  pieces.  The  required 
quantity  is  addcti  to  the  meal  juiec  or  broth,  wherein  it  \&  allowotl  tu  lioak 
until  thoroufrhly  swollen.  Arter  nentnilizatiim  the  whole  is  then  well 
boileil  for  at  !ea.st  an  hour,  and  the  niixture  h  filtrated,  through  steril- 
ized waslicd  eotton,  or  through  »terili/ed  line  Hannel,  into  two  or  three 
fiterillzfd  recciviug-flosks  of  suffioient  (a|Meity.  To  one  of  the  fla-sks  is 
added  sterilized  glyeerin  in  the  proportinn  of  six  to  eight  per  cent.  To 
another  of  the  flanks  a  similar  quantity  of  j;lyeerin  is  addwl  witli  [K'ptone 
and  salt  m  the  usual  proportit>iis.  It  is  ueceiit*an'  again  to  !K>il  the  inixiun! 
in  tlicse  flai*ks,  and  filter.  The  process  of  filtration  is  far  more  diflfieult 
in  this  case  than  in  that  of  the  gelatin  mixture.  The  filtration  slionld  pro- 
ceed while  the  vessels  are  subjected  to  the  action  of  sLt-am  in  the  Hteuui 
sterilizer.  It  is  to  Ije  remarked  that  care  sluudd  l»o  taken  tn  have  the  final 
fluidH  in  each  of  these  rases  neutral  or  faintly  alkaline.  These  mixtun'S 
srUidify  at  40''  C,  and  become  slightly  opaloseent ;  tliey  are  never  so  traiia- 
parent  as  flesh-peptoTie-gehitin.  After  the  filtration  has  Ijcen  satisfactorily 
performe<l,  the  fluid  should  Ik?  tlistributeil,  jis  in  the  ra»e  of  (he  gelatin 
mixture,  in  stock  flasks  of  coo\'Cuieut  size  aud  iu  test-tubes  for  ready  use. 
The  sterilization  of  this  material  must  l»e  nf^MmipliHlietl  in  the  manner 
already  dcrtcribt^d  for  tlie  gelatin  mixture.  Tins  material  may  U;  use*!  for 
cultures  in  the  same  manner  as  the  gelatin  mixture,  and,  Ix-sides,  the  cul- 
tures may  l>e  made  in  the  ci]ltnre-oven  ami  at  temperatures  even  as  high  as 
the  highi-st  fever-heat. 

The  agar  mixture,  besides  as  in  the  ordinary  plate  eultupc  method,  is 
employed  for  the  isolation  of  mixtures  of  various  species  of  Ixicteria  in  the 
following  manner,  after  Esmari-h.  Three  i-terilizetl  agar  tul)es  are  taken 
aod  the  eonteuts  ivnderixl  fluid.  Af^er  ci.H»ling  down  to  about  42°  or  43° 
C,  these  tubes  are  inoculated  in  the  manner  alrrady  deseriljed  for  the  gelati 
plat<>H.  A  bl(.K-k  of  ice  nt  hand,  having  a  snio4jth  up[»er  surfjiw  which 
should  l>e  horiKontai,  is  set  grnovetl  by  scmping  with  a  kuife  that  a  gutt*T  six 
inches  long  and  three-quarters  of  an  inch  wide  and  as  mueh  deep  runs 
aiToss  the  surface.  The  inix^^ulatcd  IuIkm  iu  succession  an'  now  held  hori- 
zontally aud  slowly  rotated  on  their  axes,  in  order  that  tlie  fluid  may  spi-cad 
evenly  over  the  whole  of  the  inner  surface  of  the  tube  :is  far  up  as  the 
stopper.  This  Ix'ing  done,  the  tulx-  is  plucM  horiwintally  in  the  ice  gutter, 
where  it  is  immediately  set  in  rapid  axial  rotation  liy  tlie  hand.  Iu  this 
manner  th^  film  of  agar  lining  tlie  IuIk;  becomes  ([uickly  solid.     The  tubes 
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■TV  now  placed  a^ide  iu  a  horizontal  {Hxtitiou  for  a  iiall-hutir;  they  can 

iheo  be  kept  in  the  vertical  position  at  the  ordiuar.-  tt'iuperaturc  of  the 

surroundii^  air,  or  plantil  in  the  cultiirp-oven  ii"(«t  dertirpd,  for  development 

uf  the  ^^nns  ^^-atterttl  throiigliout  tlie  laver  of  a^tir.     From  time  to  tin>e 

the  development  of  colonies  in  these  tubes  can  be  watcbcd  under  (he  miero- 

floope  br  havinp  an  attai-lunent  uimju  the  btajre  wliidj  will  hold  i\tv  tul>n  iu 

proper  hurixttnial  inxsition  aiHl  allow  i>f  it,s  rotation  aud  n  lo-aiicl-f'ro  niove- 

nem,  so  that  any  desired  colony  may  be  brought  into  the  field.     After  a 

aafficient  ttrac  it  will  l>e  found,  ba  iu  tJie  <■»;«  of  flat  };^'latiu  plat(«,  that  one 

of  the  Kaiuart^-h   tube;*  shows  the  adouifs  suffit-icntly  seirarate  fnira  one 

moocher  to  allow  of  one  being  touched  with  the  bent  point  of  a  platinum 

needle  and  a  jiortion  of  it  rt-movtxl  and  iuix-tilatctl  into  any  other  dtwirud 

Biediiuu,  thus  sttTurinj?  a  pure  eultun;  therefrom.     It  aliould  be  stated  that 

thii  method  of  rylindrical  plate  cultures  in  also  applicable  to  the  gelatin 

mumtres.    The  use  of  the  Exarch  tubes  for  this  purpose  has  several 

adrantapen,  chief  of  which  is  tlie  Aecurit\'  a^inst  atridectal  imtculation  of 

the  ctdturc  medium  from  the  gertns  suspended  iu  the  surrounding  air.    The 

coloaies  growing  in  such  tubes  can  be  otiserved  for  a  much  longer  time  than 

thasr  vpon  glass  platen  in  the  ordinary  moi.-^t  diamlKT,  for  the  cajiac-ity  of 

^  covmng  bell-glaaa  is  sudi  that  ordinnrily  there  are  always  a  certain 

nmnlier  of  germs  suspended  in  the  included  air,  and  in  the  course  of  hours 

tfaey  will  settle  u]K>n  the  t^urthce  of  the  ^^latiu  j>latc  and  ^ive  origin  to  tlie 

growth  of  colonics  starting  therefrom.     For  isolating  difitreut  siK-cies  and 

ofataining  pure  cultures  therefrom,  tlic  Esmareh  tubcB  are  now  generally 

piderml  to  the  former  plate  method. 

Pbtc  cultures  are,  howevL-r,  used  for  other  purposes,  chief  among  which 
iatiMdiflerestiation  between  colonics  of  different  species  by  means  of  certain 
daiKlerutks  of  growth.  (Photos.  Nos.  5  to  8.)  For  this  purpose  the 
gdnvB  pfaites  are  much  more  useful  than  those  of  cA'lindni-ul  fonn.  It  was 
mam  taaoA  br  Koch  in  using  this  methwl  of  isi>lation  of  bacteria  that  many 
«f  the  different  sf)efi(!S  prewiited  certain  dit^lingiiiiihing  chnnu^erifltira  in  the 
fMof  oolouiiLS  devclo{>ed  In  the  gelatin.  As  an  example,  some  species 
vilik  developing  in  such  a  mtdium  render  the  gelatin  fluid,  others  do  not 
|>nm  OTch  an  influemv.  Furtliermore,  certain  species  spreafl  more  or  leas 
viUr  over  the  surface  of  the  gt-hitin,  while  others  are  heai>ed  up  upon  it 
vidNB  tmnxm  limits.  Again,  s«jrae  of  the  colonics  present  regular  cimdar 
m^Hmii,  Mbers  irregular.  .Sime  of  them  are  more  or  less  coarsely  grau- 
dtt,  cdKTS  finely  granular,  still  others  more  or  less  glairy,  others  pow- 
JsT.  Some  present  one  color,  some  another.  Some  have  the  power  of 
Mdaiag  the  ndghlMiring  gelatin  Rttid,  while  developing  eveuly  throughout 
tlv  Ud  wam^  thns  rendering  it  cloudy  ;  others  are  limited  more  or  less  to 
tfeeiaiff  of  the  fluid  jM)rtiou,  Iteing  summmled  by  a  fluid  Uinler  entirely 
Some  pococflG  the  p«jwer  of  distteminaling  a  cJiaraetcristio  color  in  a 
Bamranding  tlie  de\'eloping  colony,  and  so  on.  Thus  the  differ- 
fatfweea  many  species  are  more  or  lcs<s  markeil  and  characteristic,  so 
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that  for  the  recoguition  aud  tUffcMvatml  dla^osis  of  numerous  species  of  | 
bacteria  the  pelatin  plates  fiiniisli  moHt  vnhmbSe  means.  Thr  a.-^ports  of 
purt'  fiiltiiiTs  i>f  these  i*(H!(;iea  art;  fW'iiueutly  chai-acltiriatic  alwo  iu  gviatiu 
tube  c-ultuns,     {rhotos.  Nos.  9,  10.) 

Whilst  many  of  the  speciiw  of  Iwirtoria  present  wrtain  diKtinpiishiog 
(•liarartt'ri»tio8  when  riiUivatc-d  hi  agar-a^ar,  hi  this  medium  they  are  u.HtiuUy 
far  less  marked  than  iu  the  case  of  gelatiu  ctiltiiros,  and  in  it  the  number 
of  spwicti  jMwsesriing  H|i«-ial  rharactfritstjcs  is  for  more  limited. 

The  apir-agar  tulx^  fi»r  oi'dinary  culture  ai'o  usually  prc|Jttred  iu  such 
a  mauuer  that  the  surface  of  the  i^r  is  inrrcaaetl  bv  inclining  the  tulies 

(Fig.  17,  2]  B)  befoit'  BolidifKfl- 
*'ia-  *"•  ^n  iu  the  same  manner  as  that 

descrilied   for  the  blood  htuiii, 
and,  in»>;lead  of  pundunxl  inotro-j 
hit  ions,  scratches  aloufr  the  sur- 
tatv  are  ustudly  made  with  tlie 
|K)int  of  a  n<x<dle.  I 

Opaque     VtUturc     Math. — 
Culture  media  uf  this  kiml  havt 
Ihh-u    hmg   used.      Perha]»i«  the 
must  oommoii  consists  of  ster^ 
ilircd    bn'nd-pap    contained    in 
srnulL  HtcriliyjHl  globular  f1a>4k!*. 
Potatoes  cither  sliced  or  mashed 
and  kept  in  similar  vessels  luive 
alrio   Im^'H    nK)re    or   les»<    exlcu-  ^1 
sivcly  used.     The  most  fi'e(|ueQt^| 
use  of  potato  for  this   pur[)fK^  ^1 
hiu*  iM'cn  as  follows.    Firm  jwta-^j 
toes  ai-c  selected,  free  from  spcekfl^^^f 
their  skins  well  wnibl>«l  with  a 
stirt'  brnsli,  the  eycH  containing 
poiticles  of   earth    are    picked 
out,  the  |Kitato  is  immersed  forj 
twenty  minutes  to  half  an  hour  in  a  Milution  of  t\)rr<)sive  siddiniate,  1 
pjirt  to  HX)f>,  taken  then'fi'om  and  placetl  in  a  eohuuhr  with  fi-eely-jier^ 
forati-d  lK>ttom,  snlyerted  for  an  hour  to  the  artion  of  steam  in  the  steam 
sterilizer,  then  allnwi'd  Ut  c«k>I  ;  aHer  which  Iilatles  of  ctinmion  kniveis  (a 
-^hnrp  tablo-kuitc  with  a  wouden  handle  aurtwers  the   pur|Mise  well)  are  ^1 
thoniu^hly  sterilizwl  by  holding  in  the  flame  nf  the  Bunsen  burner,  an4'^| 
allowetl  tu  cool.     The  hands  aiT  now  well  waslied  and  dip)H<d   for  a  few  ^^ 
moments  in  a  solution  of  corrosive  sublimate,  1  jxm  to  lOtHJ.     The  potato 
J8  now  fimdy  ^ras})e<l  l)et\i"eeu  tlie  first  two  fingers  and  thumb  of  the  left 
hand  aud  evenly  tlividul  with  the  stcriliwtl  blade  of  one  of  the  knives. 
Each  half  is  placed  in  the  moist  chamber  with  the  cut  surtk-e  up,  trarc  being 
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taltPD  in  tliis  omii(i>(ivn:>  that  iiotliini;  sli»ll  come  in  contact  with  the  mtrfnt^. 
The  putatues  thus  |HT|iflred  are  ooveix-d  as  quickly  as  possibU'  witli  the  Ix-JI- 
gbae,  in  order  to  limit  cxiKWun'  to  th«'  mjrmundinf!:  air.     The  niiihlle  of  the 
cut  flurfacf  of  the  ]K>tatu  thus  |)fx>{)anxl  may  now  be  iiioenlutitl  xvith  thi;  plati- 
ninii  wire  and  set  aside  for  development.     The  latter  iiiuy  takti  plaee  at  the 
oniinary  -surrounding  teniperatun',  nr  in  the  culture-oven,  ap  may  bfMlesired. 
^iiuiy  of  the  Uu-teria  will  he  lound  to  huve  a  more  or  le^  character i.stic 
gmwtli  ujHni  this  eullure  medinm,  and  fur  a  few  of  them  indeed  it  offers  the 
cinly  knnwn  ready  means  of  maktiip  u  ditfcn-ntial  iliapnosin.     After  some 
i)av»,  however,  growths  of  fungi  which  Iiavc  faUcu  frum  llie  air  arc  apt  to 
flppmr  upoD  the  surface  of  the  potato  aud  thus  fretjuently  interlere  with 
tlw  nlicier\'ation.     In  order  to  obviate  this,  a  miidifjcation  of  the  pf»talo  eul- 
lun-  tuetlKxi  has  recently  l)eeu  introduccti  by  Meade  liollon.     A  numlx-r  of 
llige  lest-tul>ra  au  Inch  in  diameter  are  retjuined.    A  long  (Tliudricnl  punrh 
«f  KD  inner  diameter  slightly  less  than  that  of  the  test-tube  is  needed  ;  this 
iko  should  l>e  sterilized.     A  numlier  of  fresh  {totatoea  are  carefully  a-lectetl, 
tbe  two  eods  nut  off  with  a  Hterilized  kuife.     A  plug  in  now  puncluxl  out 
from  the  centre  by  moans  of  the  pmuh.   This  plug  is  divided  by  a  sterilized 
koiTi'  in  such  a  manner  that  (he  kuife  pa^se^  from  one  corner  at  the  top 
obtii|Uely  downward  to  the  ojijMisite  corner  at  the  bottom.     Karh  of  thcHe 
laJ^-ee  is  placed  in  a  test-tube  witli  the  thick  end  at  the  bottom  (Fig.  17, 
3,  B).     .-Vfter  a  sufficient  number  of  tesl-tulx*  have  Ijeen  thus  filled,  they 
vt  Htfrilizi-d  by  i^uhjectiug  them  for  an  hour  to  the  ax-tion  of  Hteani  in  the 
siium  sterilizer.    This  may  be  repeated  ouce  or  twice  on  successive  days. 
Th?  [mtaioe?*  are  then  ready  i'ur  rulmrp,  aud  the  IniK-ulations  are  to  l>r  made 
iiJ-Mi  the  niiddh'  of  the  inclinul  .-icirfatx!  liy  uicauH  of  a  platiiuim  ni'iille.    It 
i»  found  that  this  method  of  potato  cidture  not  ouly  secures  greater  protec- 
tion fmm  aa'idental  ctiutanunatiou  of  the  culture  medium,  but  the  gniwth 
cf  Uk"  iuoeulatttl  bacteria  i-an  be  cloaely  watched  from  time  to  tine  dint-tly 
liirwi^h  the  walls  of  the  tube. 

'Hher  vej^eiables  awl  even  animal  su  Wan  res  of  varitMis  kinds  may  be 
"iwl  fur  rnllun-H  in  a  rttmihir  manner.  For  the  cultivation  of  Iwu^cria  wbii-h 
pwf  preterably,  or  U'tter,  in  arid  meilia,  cither  ihiid  or  w>lid,  various  sub- 
''wicre  have  been  used,  such  as  prunes,  tjuitiees»  apples,  earrots,  etc.  Many 
"f  Kir  intural  animal  (luids  have  nUiy  boeii  employed,  such  as  aqueous  humor, 
■  '"!'''i  pleuritic,  j>ericanlial,  or  aUioiniiial  Huiils,  uriue,  milk,  etc.  The 
•gir  DiHlium  to  which  five  to  eight  per  cent,  of  neutral  glycerin  has  been 
*W(yl  is  a  good  auliHlitute  for  bbxHl  senim. 

For  long  preservation  free  from  ptiK^iblc  destruction  by  the  aeoideutal 
'Jwt^Wpment  of  bacteria,  the  necks  of  the  stor-k  flasks  and  the  tops  of  tcHt- 
■"Ix*  ran  be  hemiftii-ally  ilosed  Ity  melting  them  in  tiie  flame  of  a  iwtwcrful 
MiWD  burner,  a-*  suggested  by  SteruU-rg.  This  is  a  amveuieut  means  of 
pfnvidiog  one's  self  with  requisite  media  to  be  transportecl  long  distances 
•od  B»d  in  distant  wicnlific  cxj>editions.  But  tbe  most  i-ouvenicut  mtTans 
I'^tcrompli^lng  the  suiue  object — in  fact,  it  is  well  to  use  it  habitually, 
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because  of  its  siinplicit)- — is  that  used  at  the  Agricultural  I)o])ortmciit  by 
Dr.  Theiibald  Smithy  ami  at  the  Army  Arusciim  by  Dr.  Wni.  M.  Gray. 
Allertlu*  vasstl  iiiiitaiiiing  tlic  culture  lUfiliiitii  (lluj<k  or  t(%t-lulK>)  im  lil)<>d 
or  inoculated,  before  stopping  tlic  vessel  the  end  of  tlic  cotton  stopper  is 
dip|HiI  ititd  vcr)'  hut  !ni'lt<'«I  |Kiraffiiir.  Tlie  plug  of  cotton  with  its  end 
tttiliinitdl  with  the  ixjt  [uiraHiiio  is  now  rcphH-d.!  iinniediately  in  the  mouth  of 
the  vessel,  whieh  when  cold  is  found  to  be  hcrmotiwilly  scaled.  When  it  is 
desin-d  to  witlidniw  tlic  jilu^f  fnim  Hinh  :i  rloswl  tub<',  it  is  only  neccssnr\-  to 
heat  the  na^k  geutly  iu  tlic  Hume  in  order  to  melt  the  mi|K'rfirial  purtiuu 
of  the  paraffine. 

METHOD   OF    ENTTWERATTOy    OP    BAC'TEHIA. 

The  mogt  frwjuently  employed  mcthiad  of  counting  tlie  bacteria  contained 
in  a  given  8|)e(-inien  of  trater  is  based  upon  Koch's  method  of  isolation  of 
inierolM*  by  n'.sort  to  g;<>Iatiii  ])!Btc  cultures.  A  wrtHiti  small  quantity  of 
fho  water,  fn'^fify  obfahied,  is  wilftout  (May  (for  bacteria  will  multiply  even 
in  di}<tille<l  waterj  wt-ll  mixed  with  a  certain  considerably  liiiirer  f]uantity 
of  sterilized  flfsh-jH'ptone-gtJatin  rendered  fluid  in  a  sterilizeil  lesl-tulH!, 
and  the  mixture  is  poui-ed  u|)on  a  sterilized  glass  plato  after  the  method 
already  described  for  making  gelatin  plate  cultures.  After  the  layer  of 
mixed  gelatin  iNH^mies  stiltd,  tlie  plate  is  M-t  aside  in  the  moist  chaudn-r 
for  twenty-four  to  thirtj'-six  or  more  hours  to  develop.  After  the  colo- 
nies have  sufficiently  developcil,  the  plate  is  placctl  ujwn  a  lilaek  sheet 
of  pasteboard  nr  of  metal  which  is  distinctly  and  rt'^dnrly  divtd{«d  bv  a 
series  of  jtai-allel  cross-lines  into  small  squares,  and  is  then  placed  upon  the 
stage  of  the  micrf>floope  furnished  with  a  loM'-power  lens  (twenty  to  thirty 
diameters),  or  upon  the  stagc^  of  a  dissecting  mi<;niH('t>p(u  The  nnmlxT  of 
colonies  within  a  square  can  be  counted  without  diifieulty.  When  a  nimiber 
of  the  squares  are  thus  examined  and  theavenige  in  esicli  sipiare  ascertained, 
the  data  for  a  verj'  (rlose  appmximation  of  the  nnmlMT  of  Imcteria  cim- 
taincd  in  a  cubic  centimetre  of  the  water  in  question  arc  obtained  ;  for  each 
colony  has  ilcveIo|Mxl  fmni  a  single  germ.  It  is  unnecessary  to  remark 
that  the  numlx-r  of  bacteria  in  other  fluids  may  Imi  estimatin)  in  a  similar 
manner.  Kanmeration  of  the  bacteria  in  air  and  earth  may  be  approxi- 
mated by  suitable  modifications  of  this  method. 

CULTIVATION'S  FROM    ANIMAL  TISSUES. 

In  seekhig  to  obtain  pure  rultun?s  of  bactt'ria  existing  u|Mm  exterior 
suHaoee  or  upon  the  surface  of  alimentary'  or  other  passages  or  open  canals, 
whifh  are  r^mstantly  liue<i  with  uuuktous  varieties  of  microbes,  resort  must 
be  had  to  the  metiuKi  of  plate  culture,  :ind  the  IalH>r  is  usually  gn-al.  In 
the  rase  of  search  for  l>acteria  iu  internal  ftljs<-cs!*cs  or  solid  lesions,  the  work 
of  isolation  is  far  less  tedious,  for  the  number  of  assoeiatcl  organisms  is 
then  much  leas. 
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In  ihe  case  of  al>*.x'!*rtt's  ur  cm*U««i  fluids,  a  small  (juantitj-  is  witli- 
lirawu  by  mcftiis  of  a  ^tt-rilizwl  hyiKX^cnnip  syringe  after  previous  steril- 
imiitn  of  tim  Hurfiut!  throU);jh  whicli  tlit-  |>uiirtiire  is  to  I*  iiuule.  Su(;h 
ifterilizatioii  i»  swuped  m  the  fulluwing  niaiiner.  Tlie  selected  surfaw  is 
tbufCK^bly  well  washed  and  ftrnihlioil  with  snap  and  walrr.  It  is  next  well 
nAtd  with  uktihul.  Theu  it  i^  wsisliixl  with  a  solution  of  ttjrrostve  hu1>- 
limuti!  iu  sixty  pt;r  cent  alcohol  (1  part  to  300),  and,  if  |>ossiblc,  a  wad  of 
ahnrbeDt  cotton  niniflten(xl  in  the  s:tn)i>  fliii^l  sh<iuhl  |]e>  Htrnp^Kil  closely 
g|Ka  the  sor&ce  and  kept  there  eovennl  with  uiled  silk  i'w  scrveral  houiti. 
If,  however,  more  expedition  is  ueocssary,  after  the  surface  has  been  well 
|nh<Ml  first  with  the  ai«p  and  watt-r  and  the  ah-ohol,  and  then  with  the 
^Omii'kle,  the  latter  is  wadlied  i>H"agaiu  with  ytroiig  alaihul.  The  jiuncture 
mlh  djc  Btorilized  hypo<lenuic  syringe  may  now  be  made  and  the  desired 
fluid  nithdrawn.  Three  agar  tubes  should  he  al  hand,  and  cylindriejd  roll 
culun's  maile  after  the  maimer  of  ?>niardi  ah-iaidy  d<w«Til»rd.  After  the 
'^nies  have  Miffieiently  ik'veli»iK"d,  pure  cultures  of  the  various  spoeica 
iorlmlpd  should  be  mode  in  gelatin  or  other  desired  tubes  in  the  usual 
miiner. 

To  iiUuin  cultures  fn^im  solid  lesions  the  following  method  should  be 

upd.    The  organ  containing  them  should  be  renioved  entirely  if  poxt 

tliifl  Ijeing  done  with  strrilizjxl  instninienlH  atid  haniU,  ^iire  U'irig 

(■leal  that    the  organ    iu   question    shall  be  the  Hi'st  one  reniuved.      If 

InosportatioD  is  neoHsary,  it  should  be  immediately  enveloped  in  cloth 

wAed  with  a  water\'  solution  of  lorrfwive  sublimate,  1   jwrt  to  1000,  and 

llwnilturv  should  lie  made  al  the  earliest  possible  moment.     When  n'ady 

to  do  this,  a  number  of  dissect ing-Uidves  with  wooden  handles,  of  small 

ors,  nml  of  fonvps  large  and  sTuall,  should  lx>  thoroughly  sterilizwl  by 

ting  iu  the  Buuseu  llame  and  subse^jueiitly  allow^xl  to  eool.  The  hands 
(bogid  be  sterilized,  and  the  cultures  now  made  as  rapidly  as  possible  in  a 
still  air.  Three  agar  tnlws  sliould  1*  at  hand  ready  to  make  Esmareh  plate 
fflbupes  iu  the  manner  descrilied.  The  oipm  is  in<-is(xl  through  the  le«l<ui 
l^ncans  of  one  of  the  sterilizi-d  knives  by  a  long  deep  cut  vcrticid  to  the 
■irilire  of  the  organ.  The  ent  surfaces  are  se|mrated,  and  another  cut 
wnwgh  the  lesion  is  made  vertindly  to  tliis  surfar-^'  with  another  sieril- 
wd  knife.  These  new  surfaces  are  separate*!,  and,  if  |K)ssible,  a  third  cut 
^Brtiiml  tliereto  is  again  mmlc  with  another  sterilized  knife.  The  first  tube 
*  now  to  be  inondated  by  means  of  the  phitiiiuni  needle  from  a  desired 
pobl  in  the  last  surface,  and  the  two  other  tubi's  aiv  to  be  inoculated  HUt:c*e»- 
WfHr  from  the  first  in  the  manner  already  descrilted  ;  the  tiil»es,  afler 
^Kwling  the  layer  of  agar  over  the  entire  surface  and  fixing  it  thei-e  by 
"XMa  of  the  block  of  ice,  are  set  aside  for  the  development  of  the  eulunies. 
Far*  ailturra  arc  to  be  obtaineil  from  thcRp  in  the  usiuil  manner.  It  is 
»d]  to  char  the  surface  of  the  organ  with  a  red-hot  spatula,  before  puncture, 
L      ^^  possible. 
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PATnOLOGTCAL   PROPERTIES  OP    BACTERIA. 

Thp  bacteria  an*  now  mlnilttcd  to  lielong  to  the  vt^able  kingdom  and 
Ui  CTtiistittite  tlie  lowiwt  funiis  tlicrei>f.  Ijike  tin*  liijjher  vejretablcs,  a  frw 
Bpecies  arc  noxluus,  mo3t  are  harmless.  The  recognition  of  the  uoxious 
qualitios  of  Ijwrtcria  in  t<}  be  made  by  actual  pjtpcriment.  This  is  douc 
lhrf3ii<;h  conlact,  Iktlici^,  inltnlntioii,  and  iiUK'tilalioii  ojtjirriiiioutR.  It 
should  be-  uuncoessary  to  remark  that  ia  perlbrmiug  these-  cxjK'riments 
two  fundamental  priniiples  muHt  l>e  alwavH  ki-pt  in  view :  first,  that  the 
cx|K'riments  be  jxTibrnuxl  with  alxwtlulely  pure  eultnres  of  (lie  wh'cled 
species,  and,  secondly,  that  they  be  performed  in  sueh  a  manner  tlmt  im 
atvidental  contaniinatioii  l)y  other  extmneous  barterin  can  occur.  These 
two  ^ndameutal  principles  ean  be  with  considerable  fiicility  and  iierfettion 
applied  iu  the  case  of  inoculation  ex|wrinientrt.  In  tin*  case  of  contjict, 
fettling,  and  iuhalation  experiments,  however,  there  is  often  uuiivuidably 
some  association  witli  other  lxu4oria  which  natumlly  infcfft  the  surfaocs 
In  question  and  to  some  exteut  intericrc  with  the  purity  of  the  experi- 
ments. 

In  inoculation  expcTiments  the  liacteria  may  be  inserted  into  the  cutis, 
into  the  t-uln-ntaueous  connective  tissue,  into  the  mtiseuhir  or  intermuscular 
tissue,  into  the  depths  of  internal  orgjins,  etc.,  with  «im])anitivcly  little  risk 
of  accideJital  (Miita  mi  nation.  The  preliminary  pn;K!<*iliire  is  very  similar 
to  (hat  already  di?ieritHil  Ibr  olitainin|r  nuiterial  lor  cuitun-  from  encluHed 
abscesses.  The  hair  is  to  be  fii-^t  thoroughly  removed  from  the  surface,  and 
the  latter  then  steriiiz-ed  in  tlie  manner  mcntioncxl,  and  in  the  twse  of  experi- 
ments upon  tlie  lower  animals  it  in  well  also  to  go  a  step  further,  in  securing 
the  absolute  destruction  of  surfaee-gcmis  by  cbarriiig  the  |Ktint  of  the  in- 
tended puncture  by  mcnnK  of  a  liot  plate  of  metal.  Of  course  it  is  essential 
that  all  iuHtnunents  ii»pd  in  the  operation  shouUl  Im>  thoroughly  Hteriliz(<d  by 
heat.  The  imH-'ulation  material  may  Ik-  introduce*.!  either  by  means  of  a 
hyiMxlermie  syringe  or  by  means  of  the  platinum  wire  loop  inserted  through 
the  incimon.  After  the  o|)emtion  is  complete,  the  point  of  puncture  or 
incir^ion,  including  the  charrwl  .surface  if  one  Ik*  rnade^  sh<juld  Ik?  thoroughly 
proteetcti  by  meaiiB  of  an  impervirHis  antiseptic  covering. 

After  a  \*ary!ng  pericxl  of  development  or  incultation,  lesions  ohitp- 
gponding  to  the  afTcction  in  (jucstion  sliould  be  produced  iu  the  animal 
experimented  u|)on,  if"  ffif  fatter  i«  hitsceitihle  to  the  (/tvfe««e,  and  if  the 
potriTf  of  ihr  hacteria  fuire  tuii  heroine  ATTEMrATKn  :  in  thitfe  Itwions  tlie  liae- 
terifl  expcTimented  with  should  be  again  recoverable  by  the  usual  methods. 


ARTIFICIAL    IMMUNITY    FHOM    INFECTIOUS  DISEASES.  ^ 

With  the  knowlwige  of  the  characteristics  of  chicken-cholera,  Pasttnir 
tdm  made  known  tlie  impirtnnt  fact  that  in  ihc  miciiib<'  which  was  deraon- 
strale<l  to  be  the  cause  of  the  disease  a  means  of  artificial  prote<*tir.n  against 
8ulwe(£uent  atlauks  warf  furnished*    Since  this  imjMjrtant  pratti«.-al  discover)', 


i 


OrTI-rXTB  OF   PRACTICAL   BACTERIOI/WY. 


189 


I 


punn 


» 


Fio.  18. 


iht  knowledge  of  anal<^ii8  properties  of  a  number  of  other  si>ccifie  microl}o:i 
•eensto  imiirnto  tlie  esisu-nce  of  a  law  iiuire  or  losa  general  governinp:  ini- 
mnnity  fn>m  rL<<-um>iit  atturkfi  of  many,  if  unt  u)I,  of  the  i«t>-i'ulltxl  iiilW*ti()UH 
or  coata^ous  diseases  wliieli  arc  known  to  leave  behind  them  a  greater  or 
Ion,  D  longer  or  nhorter  immunitv'. 

Whether  thtH  immunity  i.s  seiiired  by  ilii'ec't  and  more  or  less  aioehauicul 
action  of  the  microbes  thennjclves,  ur  indirectly  through  the  o^eney  of  a 
sptrilir  produot  i>f  the  eiMfifte  rau'rol)e  chilxirat^l  in  thi'  prweas  of  its 
Xnmrtb  or  dL-car,  was  for  u  time  a  matter  of  ptin-ly  tlieurcli<.-al  dispute ;  but 
neeot  cheniii-ol  exomimitiou^i  of  the  evutent^  of  pure  cultures  of  various 
fotbagmir  and  a  few  other  bacteria  have  tdiown  the  ejcisteuire  therein  of 
eertain  pn-uliar  |>oi&ons  not  only  pos^'hsin^!  ^jHiuitie  physiological  lu'tion.  but 
also  haviutf  peculiar  cbemieiU  properties  and  constitutions  whioti  ally  them 
■ore  or  leas  cloaely  to  eertain  well-known  poisonous  vegetable  txllmloUh. 
Them*  rhcmJcal  Iwxlics  have  been  iiametl  ptmnttinea.  Ex|>erini**n(K  dcnioii- 
Jttatiog  UiP  ai-tivity  of  tbcrtt;  liodics  have  lieen  jwrformed  by  numerous  iu- 
veRigWtors  in  oonjunetion  with  those  intended  simply  to  demonstrate  the 
puhofipnic  (pialitie:*  of  tlie  s|»ecifii'  rnirrnl>c?s,  Patho^'uicr  bncterin  provetl  to 
lie  the  fiuji4e  of  Uie  spwific  infk-tiouH  di«ea«e  to  which  they  U-Iun^  have  been 
kiOcd  in  their  pure  cultures  by  the  aetion  of  heat.  The  culture  medium 
inj«(t«d  under  ail  due  ]mx'autionrt  in  certain 
\irvs-  likewise  pnKluces  a  series  of  symjttoms 
dunkirrizing  tlie  disease  in  question.  Ajipiin,  these 
piiiKigviito  liwrteria  have  been  removed  from  the 
flaiib  of  their  pure  cidtTin>s  by  meant*  of  tiltration. 
Tki#  bae  been  mwt  pc-rfectly  done  by  means  of  the 
unglaaHi  jiortvlain  filter  of  Chamlx>rland  (Fig.  18). 
Tbe  filtered  fluid,  the  i^trrility  of  which  lin?*  been 
UtttA  by  culture  ex[.)erimeDts,  has  been  ium'ulated 
vid)  Mmilar  n^ulti*.  Furthermore,  the  chemical 
«)hslancca,  or  ptomaines,  obtaitKil  from  thcFe  ndturG 
fluids*  when  iujecteil  aUo  eaus4-  anal<H^ous  results. 
Fran  ihene  experieiuvs  it  would  -m-em  prolmble  tliat 
K  ii  tbe  alkaloid  dpveIo]ied  by  the  grnwtb  of  the 
Iwteriiim  which  \ii  the  Apecitic  active  a^'ut  in  the 
pmdiHtion  of  the  disease. 

Iti  a  eertain  nnmlier  of  speeifie  infectious  dis- 
eaiai  it  luu  been  alrcutly  demonstRitixl  that  ailificia] 
iauBiuiHy  ran  l>e  produdeil  by  iuw-uiaiion^  with  eul- 
tnrw  of  the  |iath4>geuic  mirn)tM>.  Furthermore,  the 
has  Ixrii  a«t>»im|illshed  in  a  numlH-r  of 
iming,  iiiMcad,  the  products  of  ptire  cultures  aflcr  the  bacteria  had 
bxa  kUJrd  or  nvnoved  by  filtration.  Again,  the  same  elfcct  lias  l)cco 
knrtnpli^hfi]  fwr  a  number  of  diseases  by  the  use  of  the  ptumaiiH>s  alone. 

Tlte  vaJiic  and  the  utility  of  this  luiowledge  of  the  meaus  of  securing 


.  "■    .'.  3A<.TEnroLOf;Y. 

>  'ii:H«^(.'s  !iiv  sc^iRt'Iy  to  1k'  calou- 
.^Aly  l)e«;;uu  iiivt-stiiration?;  in  this 

■•  ■  ririiifi  iiifi-ctioiis  disease  hy  inncii- 

.  --auKS  it   is  iili-4'a»ly  I'dtisiilcrahlc  : 

■-  Ik-vu  jjivcn  a   iimrc  or  l(s>  \vi<It' 

_     -i'nir  ajraiiist  the  (Icsti-iictioii  liy  in- 

M\i\  smaller  (loiiicstic  animal?-.     ]^ut 

:ufiisurcs  lias  lufii  louiid  l>y  practi- 

.  :..'   artificial  ]>ro(lnctiun  of  the  discji-K' 

.lirh  may  he  the  .suirtinir-poiiit  ui'  a 

.    _  r  disipiK'ars  and  the  oljjeetioii    hased 

:  :iu'  aetive  living  trerm — ihe  essential 

_    ■. — i-  suhstitntui  the  )'ni])Ioynient  of  its 

:■,  which  recent  ex]>erinientatii»n    indi- 

■.:tii."aeiim.s  for  the  prndiietion  ot"ai'tilieial 

'.tilire  already  u^aim-d  that  the  imnnuiitv 

-  !  anark  nr  an  artilieial   production  oi'  tin* 
:  ;lic  ti>siies  nl'  the  specitie  microhi'  ihrfnu/h 

-  I'D'halily  due  Inith  to  the  restrainin<r  cHect 
,    ■•. veliipnient  oi' tlie  siKfirie  liaeterinni  which 

,i:ialo_i,'Miis  to  the  elfeet  of  aleoiiol.  jr(.iicr;it«l 

•  .  \u  arrestint;  at  a  cci'lain  staire  the  growth  of 

—   :.  and  to  the  estalilislnnent  of  a  toh-rance  l>v 

.   nuisomais  alkaloid.      When  thes<'  pro|K'rties 

.:::i.s  sliall  liei-iinic  tlioroujrhly  known  and  well 

*-  ..!  and  side  control  of  epidemic  diseases  will  pn»l)- 

•  vtainty. 

..    r'tiic  tutnrc  ai)|ilicationsof  the  pr<Klnets  of  ha<'teria 

'.  n  dcMiojrniithy  is  scarcely  now  eonceivrtl,  lor  most 

.  *.  :a  to  indicate  that  the  lime  may  not  1h'  lar  distant 

;:  the  iK-dsidc  will  he  enahlid  Ifi  control  or  cut  short 

,  ■  M<  or  <iinta^ions  disease  alreiidy  started,  ihronL'h  tlip 

•^it'  ptomaine  eIal)orated  hy  the  ;::r(iwth  of  the  siH'cifie 

vi-its  it,  "^r  of  its  direct   physioloirical  anlidoir".  and  flie 

.;    .  „[.  veterinarian  stop  or  ]>revent  an  ejiiileniic.  witiiont 

"itiii"^  iiitlrtious  cH'ntn's.  hy   inoenlations  of  tlie  chcmic:d 


MATERNAL  IMPRESSIONS. 


By  WILLIAM  C.  DAB_NEV.  M.D. 


Flfttu  time  immiiuorial  tlu-re  Iiiw  been  a  |Mij(iil:ir  Iwlief  llml  iiriprpssi<niB 
umAe  apoD  llie  miml  of  :i  prt^iiant  woman  wuulil  cause  defwts  in  tlic  cUiM 
with  which  tihe  was  pruguuut  al  the  tunc. 

In  the  well-known  inctanoo  rt-lutttl  in  Holy  M'rit  tliere  eoenia  t^  have 
bnm  DO  expectation  on  Jiu'oh'-t  |mrt  tfiiit  ilii-  Alniightv  woulil  iiitiTfi're 
^Undly  to  t-ause  the  fi<x:ks  of  IjaUiu  to  brin;^  furth  young  '*  rin>tslrakccl, 
i|>edded,  and  spotted,"  but  the  tlevicc  t^t  which  .liu-oU  n-sru-ti^l  is  uicn- 
tkNwd  in  sut'h  a  way  as  to  show  a  Iwlicf  in  nuitcriml  impivwions  at  iliat 
linu*. 

Jt  was  only  c<>ni|»iirdtlvt'ly  rci't'ntly,  iifi  the  prfsont  aj;e  of  woptiVism 
sppnMf-hcd  anil  ihinkin^;  men  ntnti'  to  doubt  tln^  tnith  oi'  tJios(>  tiling 
whk4i  thfv  ^"iiild  nut  undurstuud,  that  the  power  of  these  matenial  tmpre»- 
■ooft  bcgozi  to  be  questioned.  Whether  maternal  imprcKsions  hear  a  ttiusa- 
tjre  relation  to  fietal  defwts  it*  imc  qneslion  :  how  snrh  imj)re#iionH  art  in 
pftduring  the  effi-ct  is  auother  and  a  tatnlly  diflereal  cjuestiuu. 

I  propo«c  in  this  article  to  review  the  evidence  upon  which  the 
tbnin*  of  "  Maternal  Imprejwions"  rests,  and  to  wm^  wliat  ^riHintl.-*  there 
mtr  fur  the  [Kipular  belief  whldt  is  cuimuou  to  "  all  uatiuus  and  kiudix-d 
■nd  people." 

Murh  of  the  terfimoDV  u|Hin  whith  the  theory  is  based  is  worthless; 
«iDr  ljtt3iii«e  it  is  ''hearsay,*'  ami  some  Itecause  the  "witnesses"  were  not 
ampdfnt  to  fomi  ao  opinion  and  to  ^ve  on  exact  aecount  of  %\'hat  they 
■nr.  All  of  ihic  rhararter  I  have  pndenvnred  to  nniit,  and  to  take  into 
iiwairli  iiiTiiiii  only  tlial  which  we  have  from  n-liahle  ^lurc'e.s. 

Modi  confusion  exists  also  as  to  the  nature  of  the  defects  attributable 
to  nalenud  impriw^ionB,  an  w<'ll  a^  to  the  nature  of  the  impre8tiion»  Iheni- 
■trcA.  It  i>*  inifKirtant,  therefore,  that  tin-  subjeet  should  be  systematically 
MndtHJ  liefore  any  definite  conelusioos  can  be  reached. 

TTM-rcBn*  two  elnaHes  of  def(x-tB  which  have  Iioen  attributed  to  Maternal 
layn»aa^ — mental  defects,  and  btxIHy  deleelt^.  These  fthould  be  con- 
,  lUefvd  ivpAmtrly. 

Meotal  Defects. — That  mental  defectF  in  the  child  may  be  due  to 
nolmt  onatiaDai  disturhances  of  the  mother  during   her  pregnancy  is 
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geiK'nilU'  ackiiowlidgctl  In-  llum-  \v\v>  Imvi-  jjivi'ii  iin}t<t  attentinn  to  thp 
Btibjoct ;  and  yet  the  t-ascs  of  thii*  cliaraclor  which  liavc  btvn  ret-ordwl  ait* 
few  iu  nuiiilier.  Histon-  auJ  tnulitiim,  it  U  tnip,  fiiniish  a  number  of 
instances  of  llu-  kiud,  but  they  la<'k  the  weijjht  which  is  given  hy  careful 
scrutiny  of  all  iho  attendant  eimini^tain-os. 

Sir  M'alt<T  St-oti,  for  iuj^laui-e,  mentiontf  tliat  Janiej<  I.  ctmlcl  not  staud 
the  sight  of  a  drawn  6W(»rd,  and  a  gallant  jfi'iitk'inan  who  wsu-  kuiglit«l  hy 
JantP!*  makt^  the  Ninie  sfntcmont,  and  acknnwhxlgod  atlerwards  lliat  lie  was 
appit-lu-iLsive  at  the  time  kt«t  tht^  l^ii>^  fhoiiUI  h't  the  HWititl  fall  iimin  his 
shoulders  with  the  wrung  side  down.  The  monarch's  apjn-eheiisiun  was 
attriljtite*!  t»  the  fiict  that  prior  to  hig  hirth  his  mother  had  seen  Kizzio  cut 
down  in  her  [ireseuee. 

Dr,  E.  Sfiguin,  well  known  as  an  autho^it^'  on.  tlic  subject  vi'  mental 
affections,  staled'  that  it  was  a  well-known  fact  that  an  officer  of  tin'  Fiiv-t 
Napole«.»n,  a.*?  to  whfise  wurage  there  <x>nld  lie  no  f|uestioD,  beeamc  jsile 
'when  he  saw  a  naknl  [larlor  swonJ,  the  ex]>Ianation  Ijeinj;  that  his  father  in 
a  fit  of  jealousy  had  nearly  killed  his  mother  with  such  a  Mmjn)u  dunng 
her  pn^nnney  with  Napoleon's  ftitnre  officer. 

Dr.  S^'guin  re|Mirt4'<l  at  the  -^ime  linu'  another  («se  which  rame  undei 
his  own  ubger\'atiou  and  t«rc.  A  girl,  who  at  the  time  he  knew  her  wa» 
tM"elve  or  thirteen  years  old,  was  a  congenital  idiot ;  the  other  menilx-i-s  of 
the  family,  which  wn.s  a  large  one,  vtcrv.  above  the  average  in  point  of 
iutellig<'uec.  The  mother  was  pi*eguat)t  with  lliis  idiotic  child  during  the 
civil  wars  of  Paris,  and  was  harassed  with  auxietj'  for  the  safctj-  of  her 
husband. 

In  a  pa|K>r  read  before  the  Obstelrieal  Society  of  Loudon,  May  7,  1884, 
Dr.  Arthur  Mitchell,  Conimissiancr  iu  Ltinaey  for  Scotland,  statotl  that  iu 
6  cases  out  of  -ii'-i  in  which  an  ellort  was  made  to  establifh  a  c^use  foe 
idiocy,  the  influence  of  maternal  imjiressions  was  cltarly  traceable.  1 

The  well-kuowu  statement  of  Banm  Larrey  with  rps|Hft  to  (he  siege  of 
Ijandau  in  ]7i);i  is  nifwt  striking,  !in<l  yet  it  is  by  nt^  meauH  certain  that  the 
results  were  attrihulaSOe  solely  to  the  lear  and  dif^tifss  of  the  women,  for  the 
privation  ami  sulleriiig  were  also  extreme.  Of  92  children  born  in  thedis- 
Uiel  soon  atlcrwurds,  UJ  died  at  birth.  33  died  within  ten  nioiuhs,  8  bec;ime 
idiotic  (or  nitlier  it  should  have  been  staletl,  peiliaps,  wcrt-  idiotic),  and  2 
yierv  liorn  with  several  Ixrncs  bmketi.  | 

S*>  thr  as  we  are  able  to  judge  from  the  limited  data  at  Iiaml,  it  wouM 
Appear  that  a  proionr/ffl  impression  is  iar  more  liable  to  influence  the  firtus 
lliau  a  sliort  one,  even  though  the  latter  may  be  more  violent :  it  is  espe- 
rifllly  diflicult  to  reach  any  conclusion  on  this  point,  hiiMcver,  iMM-ause  in 
nmny  instance's  a  sudden  and  violent  sliock  wiw  followwl  by  a  long  jxriod 
of  dislre9«.  Iu  Miti'liell's  e-ases,  for  example,  it  is  to  he  observed  that  in 
folir  of  the  sijc  the  women  snflV'n'tl  fi-nni  pndonged  distrwss  iu  eunset|iience 
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ri  |}ie  i)i;«th  of  a  iirar  rflative,  ami  in  one  of  the  other  two,  while  tlie  fripht 
WM  hot  lemporary,  Uie  impntitjiou  was  vcn*  endurni];. 

Tlie  duirtEeUr  of  the  impression  is  of  great  importance.  Anxirii/  and 
yiy^  «efta  to  hold  die  first  place,  ainl  Jrar  the  (itt»imJ,  with  reeix«t  to  the 
fiti)Q<iW'y  with  which  umtcrnal  impressions  influeiicc  thv  mental  c-hnru(^<:r- 
■tiM  of  the  pliild.  So  far  aj>  I  can  learn,  no  ca»e  of  giiddeii  or  excessive 
/IT  hsu  pniduu-d  anv  appnx-ialilc  eH'ect, 

The  data  are  insufficient  also  to  establish  the  pct^iod  of  pregnoncif  at 
vhiHi  maternal  impr<>HRinni>  are  most  liable  to  lUUMe  mental  defects  in  the 
child;  ami  additiouul  diflieiiltv  is  placed  in  cfur  way  here  by  the  circnm- 
ttUK«  tlutt  the  impressions  are  usually  prolon^^d.  It  woidd  seem  most 
prohahle,  however,  tliat  the  mind  of  tlie  rJiild  W(»uld  Ik>  moe^t  reailily  aflfet^ed 
ia  the  later  monlli^  of  jtrt-j^nanev.  "The  jHTmjiuent  ffitbral  eunvulutiona 
ire  funned  from  the  sc!vnnth  month  ouwat\l''  (Landuis). 

Il  18  tueleas  to  spoeidate  upon  the  manner  in  which  maternal  Impressions 
inflwDce  the  mental  develnpnient  &ik1  oharneteri^ties  of  the  diild.  l'|M)n 
ihi*  puiut  we  htow  atiiMdatcIy  iH}thiiig,  aiid  mere  Bpec'ulatiuns  would  be  out 
«f  ptAoe  here. 

W**  know  but  little  als<i  as  tA»  t]\c  fi'equrnr;/  with  which  mental  defe<<rt 
in  thr  diild  are  to  Ih:  attrihut<?il  to  impreti^ion^  made  upon  the  mother  during 

pnvuaiicy.  AlitchoU  found  but  G  cases  in  -l-IM  in  which  the  connection 
dearly  manifest.  Certain  it  is  that  in  proportion  to  the  nimi})er  of 
<WKM  in  which  women  receive  violent  mental  sliocks  or  are  t4ubje<-(e<l  to 
gmt  griirf  and  anxiety  during  preguauc\',  the  number  of  cases  iu  which  the 
Meatal  ikeulties  of  their  children  are  imj>aired  \s  exceixlinfrly  Kmall.  Durinf^ 
■or  lite  civil  war,  for  examjile,  ttie  unxiety  and  ^ricf  of  the  women  whose 
nde  irUtives  were  in  the  tield  were  beyond  description,  yet,  so  far  as  I 
caa  Icara,  there  was  no  perceptible  increase  in  the  proportion  of  idiotic  or 
oUwrwiw  mentally  dcft^ve  eJiildrcn  among  those  who  were  bom  in  thoee 
tnralilouA  times. 

Bodily  Defects. — Far  more  cases  of  bndily  than  of  mejital  defect  liave 
bico  ottributwl  to  maternal  impressions;  and  the  renson  for  this  is  obvious. 
The  bodily  defiii  is  ap|Kii-ent  at  the  birth  of  the  child  ;  the  mental  deft'ct  is 
obvimu  only  at  a  later  |x'riod,  when  tlie  child's  mind  sliould  have  under- 
gone de\'elopmont ;  and  by  that  time  the  various  causes  of  anxiety  or  mental 
ditliiw  iliiiiuj.  pn^iamr^-  liavc  pnibably  been  forgott4>n. 

has  been  mentioned  heretofore,  the  doctrine  of  matenml  impressions, 
IB  the  prorliiction  of /iwWy  defects  is  e<;meeme<l,  has  met  with  vigorous 
Qppontion.  i^tmc  itf  llnwe  who  have  Ihh'u  nior»t  strenuou!«  in  their  oppo- 
«tii>D  have,  however,  acknowledged  that  malfonnalions  may  be  caused 
bf  pffdiiral   impressions,  such  as  "  unaccnstome<l  agitation  and  fright" 

(Pooiicr).' 

Bolcitu^JcVf   whose  vast  experience  and  sound  Judgment  give  weight 
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_1   ;.-  -siip-Tit-Tirs.  rOTi,  **  The  question  whether  mental  emotions  do  in- 
-•:  -    :.-    .---  -.■  rsnrnz    t'  tht  embn'o  must  be  answered  in  the  affirms 
'  i^n::*--  iiul  r.:z-^il\-  have  occurred  of  such  maternal  impressiouB — 
_-_    -■  '    :a.-:*'i_;ir*- — when  violent  giving  rise  to  malformations." '    He 
—    :  ^    -■-:■•  ":iar  :  Ls  ju?t  conetirable  that  the  connection  may  be  acci- 
■  ::_      ":f     "  ci-r^  lis  t..-  a  tact  with  which  all  anatomists  are  familiar,  that 
.Til-  :>    ;  -y.o-  .ua*ular  system  are  more  common  than  those  of  any  other 
:>    '•  ».:•-.     But  the  heart  and  bI(Hxl-vessela  are  so  far  shut  in  from 
■»  ■,     .>i.'-  -ii:' II.  ::iaE  the  influence  of  maternal  impressions  in  the  produo- 
1    .    -.i"^  lui  iiialit.-!*  ha*  scarcely  been  noticed.     Peacock  alone  of  all  the 
.'    ::t    ^L'jiert  i-alls  attention  to  the  probable  connection  between 
:-,  .--.i^i'  i>   iiaiie  up«.m  the  pregnant  woman  and  congenital  defects  of  the 

v..         :■.'.   <r'nce#t  ar^iments  against  tlie  influence  of  maternal  im- 

•i*-.*i'  ::>         ':u    ;ij:i«i  in  utero,  in  tlic  ojnnion  of  the  opiKHients  of  the 

.t.    *  »   -A   -i:!*;.  >  riiat  all  deformities  are  due  to  errors  of  development. 

\.  »     .,,■».  u*  •*■»"  diitiailties  in  the  way  of  this  objection.     It  prcsup[H>se9 

..,     .     .•.■•■»'  »  ■_  cE'.  have  l>een  attribute<l  to  maternal  impressions  were 

■- 1'^    .    ;.  .   ■■  t'ttki'.t"  or  deformities  in  the  common  acceptance  of  the 

t  ..,.   t  ■    ■•   >  ii  t  ::'.v  v^^-k*;  we  shall  see  that  in  a  eousiderable  pro]x>rtion 

.     .■•    ^i.^'  »  •  V*;  .Mv^  Uvn  rejKirtcd  by  n-Iiablc  physicians  there  was  no 

■  •';     .    .x.>-  .  ;-ii'.i.t::.  l'«t  a  mark  or  marks  which  evidently  occurred  late 

-.-■.  ■  ..^.■«.*     *  Kit  '.';v  dovolopnient  of  the  child  was  pnu;tically  complete. 

v:.     ..    >v    :-.ii    ■!  -i  vlr^•  large  proix)rtion — a  large  majority,  indeed — of 

.  ^    ^j^.^,     •.,    ,t  11  •»*  »».7\'  plainly  due  to  cmtrs  of  development  does  not  in 

*     ..*f^  .^--    lUH  -^st  the  ditctrine  of  maternal  impitf?sion8,  imivided  it 

^     t  V  •»      •'-'■■-  ■  ''-'  ^Hipivsjiion  wiw  made  at  a  jKTiotl  of  pregnancy  when 

,     .  .  .  :>v-  ^it'fonued  jart  of  tiie  Inxly  was  not  conij)k'to.     It  is 

-.^  .  •    »>  ■■    '•'■'  maternal  impressions  prtjducc  deformities,  but 

^  ^    .  .  ■       ,    ■"■  ■  prvxluw  tliein. 

■•^  ,  .  ..  ^..-.vv*  iuis  to  Iw  considered  fnmi  a  number  of  diflTerent 
.  ^  V  -  ,.■  Iiii--::!.- vvnehmtions  can  Ix' reached;  and  it  will  be  well  to 
^      y     -    ..•^•^^•   X  sinluT,  what  those  different  jxjints  are. 

...     ,^  ..  V.    .  ■■f^'v:'.!ancv  at  whi<'h  the  impression  wa.s  made.     This 
.  ^1   .,■  di'tennine  whetlior  the  impression  was  made  at  a 
^^      ,     ...^    .,  .vwlopmeut  was  ptK^wiblc. 

..^        .   ^.>    -i'  ;■',(•  deti'ct  in  the  child  to  the  object  making  the 

...     ,      .    ^\»   t.    X  lux'^'ssan'  for  tlie  woman  to  be  eonncioiiM  of  the 

•^;.    ,     ...   Avi\*  ■-■  n>uh. 
'""^  .      \   »  s.:^.-.:-.u'ut  of  the  diaructcr  of  the  impression  made 
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fae&rv  the  birtli  of  the  child,  &nd  tltc  projwrtiou  of  rases  in  which  such  alltf^- 
putum  statement  has  boon  made. 

6.  The  cliannels  througli  whieh  inipmteiong  are  received  by  the  mother. 

6.  The  duratJoo  of  the  ini|)reg8ioii  nccesaar)'  to  produce  the  effect. 

7.  The  charoticr  of  the  iniprefisious  which  are  most  h'able  to  produce 

8.  A  brief  cuibtideration  of  the  objcetioiia  whieh  have  beeii  urgetl  a^in^t 
the  dcxlriiie  of  maternal  inipreesions. 

9t  The  practical  detliictionti  to  lie  drawn  fmm  a  rons*ideration  of  the 


■   tbedrx-t 

^M  For  oonvcnienoe  of  reference  I  shall  tabulate  the  90  cases  which  have  been 
oJlet^nl  from  various  soumeri,  and  which  M-cra  to  nie  worthy  of  credence. 
I  luve  already  ^tatt^tl  tliat  many  were  extluded  from  the  list  becauHC  Uiey 
did  not  flceni  to  me  to  be  rejK>rted  with  sutHcieut  clearnetss  to  be  worthy  of 
bdirf. 

The  tahle  will  show  (1)  tlie  name  of  tlie  reporter,  (2)  the  journal  or  work 
in  wbirfa  the  report  may  lie  found,  (8)  the  jierind  of  pregnancy  at  which 
the  impression  was  made,  (4)  the  cause  or  nature  of  the  impression,  and  (5) 

I  the  nature  of  the  defect  in  (he  child. 
It  will  Ik*  olxterved  tliat  nearly  all  tiie  cases  includ^nl  in  tiie  General' 
Table  have  been  reported  within  the  pcLst  twenty  years.  This  is  not  due  lo 
thf  alwrnce  of  reports  of  cases  prior  to  that  time,  hut  to  the  greater  accu- 
racy* ami  •■are  witJi  whicJi  t-n.si'»  ofeveiy  clmnicler  liave  l«?en  report«l  during 
the  past  (]uarter  of  a  oeuturj'.  Those  who  are  in  the  liahit  of  really  (rfnt/y- 
M^^  re|i<»rtfl  of  i-ases  have  doul>tIcs8  lieen  slnielv  with  the  fact  tlrnt  the 

tcfaanctcr  of  tJiesc  rejiorts  is  vcrj-  (liffcn'nt  now  from  wEiat  it  fiunicrly  was. 
Of  Utc  the  facte  connected  with  cases  have  been  reported  without  being 
ohNciirc)!  by  theories  and  conjectures;  Iience  tlnso  eases  are  far  more  valu- 
able, for  pnr]>oeea  of  study  and  ix>nii>ariHoii,  tlma  those  reported  in  former 

tilDCA. 

During  the  latter  half  of  tlie  eighteenth  and  tlie  first  half  of  the  ninc^ 
^H  l««ntb  centun.*  there  api>eatre*l  quite  a  nimiber  of  works  on  Maternal  Im- 
^m  imwifKKt:  the  object  of  nearly  all  was  to  mliow  lliot  there  was  no  gn»und 
^B  (or  the  belief  in  the  doctrine  which  was  evidently  prevalent  at  tliat  time. 
Ji  Thcfc  works  are  v:duele*w  at  the  present  day,  l)ccn,uw  the  nrgnments  which 
thry  cimtaiu  are  IkukiI  not  upt^n  facts,  hut  u[)on  theories,  many  of  which  are 
now  known  to  be  false. 

I  drnre  to  slate  with  reference  to  the  cnse**  reported  in  the  Oencrnl  Table 
IIhC  as  &r  as  jKi^ihle  1  have  examiui'd  the  rifjHiiis  in  tlie  jotirnals  or  |M'riod- 
icali  where  they  were  originally  published,  and  I  wi^h  to  acknowledge  my 
ofaKnatians  to  the  officers  and  employees  of  the  '*  IJIirar\'  of  tlie  Surgcim- 
GfVCTiJ'fi  Office"  for  ctiurtesies  sliown  me  while  prosecuting  my  studies 
tkvvL  lo  a  fpw  instances  it  was  im})ossiblc  to  get  aocees  to  the  original 
'n*'"^.  ftncf  I  was  comjM'lleil  to  take  such  information  as  was  furnished 
i^ilfllnKia  uf  ihoee  report^i,  published  lu  other  journals. 
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An  pmnnnation  of  tho  table  will  show  that  these  90  cases  may  be 
dhiikd  iuUi  si-verul  <lil1eit:iit  cIua^eB  aLttonliug  tu  tlie  part  of  the  budy-in- 
volved;  and  with  a  view  of  studying  the  defect^  with  especial  referenee  to 

dn'clnpmeot  itf  the  difierent  porta  of  the  body,  I  sliall  make  the  follow- 

dMbilicatioii : 

CAncs. 

1.  Bu«>-lip  iir  cleft  paUte 21 

i.  Defect*  of  tbe  upper  exUemiUe* 21 

i,       "         »      lower        "  8 

C       '•         '»      «*is 8 

£.       "         "      ftyM 4 

6.       •'         •'      bMd,  DMk,  ttod  tniok -    .  .  30 

T.        ••         "       •kin  uid  bair 15 

In  ae\*eja]  inBtaiifx;^  there  was  more  than  one  defect,  aud  in  mih  L-aflcs, 
H  a  rale,  each  defect  has  beoa  pku.'od  in  it»  up{>rupriate  chi^,  so  tliat  it  will 
k  obaen-cd  that  the  sum  of  the  ditiercut  delects  is  1)7,  while  the  total  iiumbur 
of  a«s  is  bill  90. 

I  shall  arrany:c  tiuse  different  daases  of  cases  in  tabular  Jomij  for  greater 
flOOTcnienoe  of  reference  and  study. 


0A8SS  OF   HAUE-LIP 

AND  CLEFT    PALATE. 

Cm 

PmoD  or  Fkbokahct. 

Cau. 

Pejudd  or  ?aKtau(CT. 

L 

4  oKmtlu. 

xn. 

S  montha. 

tL 

4  moaths. 

XHI. 

2  months. 

UL 

8  montiw. 

XIV. 

8  tnoothi. 

tv. 

Early  pariod. 

XV. 

8  months. 

V. 

Early  period. 

XVL 

3  months. 

TL 

2  monUu. 

xvu. 

2  or  il  months. 

TIL 

7  moolha. 

XV  in. 

2  or  8  months. 

TDL 

7  weeki. 

XIX. 

S  DlODths. 

IX 

hffvrrf  marriaga. 

XX. 

8  monthly. 

r 

Early  porigd. 

XXI. 

Commencement  of  pm^naocy. 

11. 

Early  perl4id.    (Oocurml  in  two  nxv 
caauvr  prrgniincics.) 

If  we  examine  now  these  cases  of  defects  of  structure  of  the  li'pe  and 
palate^  it  will  be  oliHer\*ed  that  in  nil  but  2  of  the  21  caws  the  impre««ion 
via  nade  wilJun  the  first  Mro-  months  of  preguauey,  and  in  the  otlier  two 
it  mu  made  during  the  fourth  month.  This  is  a  |>oint  of  great  importance ; 
far,  while  it  ie  impri»<ible  with  our  present  light  to  understand  how  tht«e 
defecta  can  bo  produced  by  maternal  impressions,  it  has  been  justly  claimed 
by  the  opponents  of  the  doctrine  that  tt  is  well-nigh,  if  not  altogether, 
bnpaarible  tn  ooDocive  how  a  defect  of  di^velopment  could  (Ktnir  when  tlie 
development  itaelf  was  practically  comjileted.  Tliat  a  "  retrograde"  process 
of  absorption  may  (tocnr  is  within  the  bounds  of  possibility,  oertuinly,  but 
il  i>  fitf  more  impniiiablc  than  a  failure  of  proper  develupnicnt. 

Roth  quotes  Meckel  witli  rc«])ect  to  bodily  defects  brought  about  by 
'ifrmml  iniprcAsions,  to  the  effect  that  "  it  is  impossible  that  such  a  causal 
nonrttiao  cuuld  exiKt  later  tlian  thefin>t  numths  of  iutra-utcriue  life;"  and 
Both  iiimaelf,  who  is  a  pronounced  believer  in  the  power  of  maternal  im- 
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pressions,  says  that  the  most  probable  time  in  wh'wU  they  are  efltxrtive  is 
during  the  first  three  niunthfi,  or,  more  exaetly,  from  the  eecond  to  the  third 
month^  for  after  the  tliird  moiilh  the  plates  beeoiue  cluscr  tu  eaeh  utlier,  so 
that  a  seitaration  at  thai  time  would  searcely  be  ]>us6iblc. 

The  rfiiiarkahk'  exiH'rimeutal  iuvt*tig;itii)ns  of  Oareste'  on  the  artificial 
jtrodiiction  of  monslera  in  the  lower  aiiiamls  have  proved  beyond  a  nsu^ou- 
able  donbt  that  these  monstrosiiios  have  their  origin  in  die  early  periods  of 
cmhryomi!  life;  and  it  is  aii  Euterestiiig  and  wig^erttive  faet  that  the  two 
CNinditions  which  would  most  surely  affec-t  the  fii'tal  or  rather  the  enibrj-ouie 
blood-supply  were  just  those  which  always  modified  the  proocsfics  of  evolu- 
tion,— namely,  (I)  Mmtact  «f  the  <^  witli  a  S4iur(i'  of  heat  at  a  p<iint  near 
the  eieatrieula  but  not  eoiueiding  with  it,  and  (2}  tlie  |)ro(luLiiou  of  temper* 
atures  slightly  above  or  below  that  of  noi-mal  lueubation. 

It  is  imiMjrtant  to  renieinlier,  however,  what  hae-  already  been  remarked, 
that  there  is  a  »;n-at  dift'erenee  betwwn  tliose  defetls  of  (hcelopmrni  which 
liavc  been  attributed  to  muteraal  impre-siiionh  and  eertain  dolceta  whieli  have 
been  attributed  to  the  same  cause,  such  as  scars,  defects  of  the  hair,  and 
certain  nervout*  delw'tfi,  whirh  may  ami  proliably  do  have  their  origin  at  a 
much  later  period  of  intra-uteriue  life.  The  liair,  as  we  shall  sec  hcriafter, 
is  developed  quite  late  at  any  rate,  and  it  is  entirely  possible,  and  probable 
even,  that  such  defects  as  facial  paralysis,  of  wliirh  two  mort  striking  <'as<'a 
are  givcij  in  the  (icneral  Tabic,  wtiuld  *K-vur  at  a  late  [jcriiHl  of  pn^aucy. 
Furthermore,  with  respect  to  scars  and  marks,  it  is  wclI-nigh  certain  that 
they  would  <x'cur  late;  for  mtt  only  w  the  i*kin  comparatively  late  in  de- 
veloping (aijout  the  fourth  nii>nth),  but  we  (-hull  wh*  that  there  is  almost 
conclusive  proof  that  those  sears  are  or  uwri/  be  the  residt  of  disturbances  of 
an  inflammatoiy  ehanu-ter.  M'e  shall  sec  alw  farther  on  that  as  a  matter 
of  fact  the  scara,  cU-.,  wlncii  have  been  attributed  tu  maternal  impnssious 
have  had  their  supposed  cause  in  operation,  as  a  genei^  nde,  at  a  much 
later  period  of  pregnancy  than  the  "  defiirmities"  in  the  common  a('cei>tation 
of  the  term ;  such,  for  example,  as  hare-lip  and  cleft  palate  Indeed,  this 
eeems  to  me  an  argument  in  favor  of  the  truth  of  the  doctrine  of  mater- 
nal impressions ;  for  in  many  instances  the  jwrsons  who  have  reported  thwe 
cases  have  been  manifestly  ignorant  of  tlie  details  of  embn-ologv  and 
teratolc^y,  and  yet  they  have,  as  a  rule,  attributed  defects  of  dcrvlopmcid 
to  impressions  made  at  an  mrJ}f  periotl  of  pn^iancy,  and  "scars"  and 
"marks"  U)  similar  impressions  made  at  a  much  later  ()eriod. 

Witli  respect  to  tJie  special  forms  of  deformity  or  defective  development 
which  we  arc  considering  just  now,— hare-Hp  anti  i-lcft  palate, — we  are  told 
by  embr}' oh  pistil  that  the  8U|wrior  maxillary  processes  of  the  first  branchial 
arcJi  come  tc^cther  during  the  first  eight  or  ten  weeks  of  foetal  life,  and  at 
the  nintli  week  or  soon  aftcnvards  the  hani  palate  is  closed  and  on  it  rests 
tlie  septum  of  the  nose. 
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A  gUnce  at  the  tablo  will  show  that  in  the  main  the  maternal  ini- 
■WMH  which  pnKltuiid  or  which  were  tjupjMtsed  to  liavc  produced  theae 

ties  oeearrtil  at  this  vent'  period. 
,  Both  reports  a  case  which  T  have  included  in  the  General  Table  which, 
vwed  (hmi  a  developiiK-nt»l  r^taiHl-fKHnt,  winild  liiid  its  appniprlate  place 
here:  ii  was  a  tase  of  tracheal  cyst  of  tlie  ueek;  the  "matcrual  iiupre»- 
mra'*  iras  niade  at  the  second  or  tJiiitl  montli  of  prc^ancy,  and  was  due  to 
aeeutg  a  |)er)k)n  stuhlH-d  in  the  neck.  It  is  scai'cely  possible,  however,  to 
■cnibiit«  to  tlu-  iulluence  of  a  luatemal  tiiipresslon  a  case  reported  by  Mr. 
Aihburton  Thompson  to  the  Obstetrical  Sticicty  of  Ijondcm  on  April  4, 
1877.  A  woiuaii  seven  montJis  pn^iant  went  to  the  dix>r  to  answer  a 
knock  :  slie  was  shocked  to  sec  a  nmu  who  eould  uut  speak,  and  fi*oiu  whotie 
viadpiiM^  projerted  a  tracheotomy-tnl>e.  Two  montlii^  aftcrwanls  the  child 
m  bom  with  a  tracheal  cyst  and  a  BstuloiiH  o|)enin^  leading  into  it.  It 
mnu  scuvely  [MM^iblt>  that  thert!  ctiulil  hnvt?  U-cn  auy  omntHTtion  In'twet^n 
tike  impression  and  the  delect  iu  this  lustanL-e,  on  accouut  of  the  evident 
emr  of  development  to  which  the  defect  was  due  and  the  late  stage  of 
pregnancy  at  whicli  the  inipre»iion  was  made. 

DEFECTS  OF  THE    tirPER  EXTREMITIES. 


Cm. 

ItsiaD  or  ruiQXAycT. 

NATeaa  or  Dwwn. 

L 

Xot  Malrd. 

Thiw  (injri'nt  weWied  ;  nalla  like  cIswb. 

n. 

Trf>m  marriage. 

Only  four  fingcn  on  one  hand. 

in. 

8  itionUu. 

Thtvi!  finici'n  on  une  hnniJ. 

IT. 

Smontlu. 

Harks  like  tb<Me  nf  cof;>wheel  on  ahnulder. 

V 

2  motillu. 

Claw?  Itk<*  B  t'^rrupin. 

VI. 

Not  auited. 

RudimmUry  tlnget«,  below  Inft  elbow. 

VII 

Eariv  period. 

No  flngen  on  one  hand. 

Till. 

KArfv  period. 

Only  Iwn  lont;  llnG;<>r«  nnd  Ihiimh  on  nnrli  hdnil. 

IX 

Kurly  pvmid. 

Ttiurnt)  alUtcli^'d  by  hK-ikUt  [wdiclc. 

X. 

iar  4  nwmtlu. 

Kit;)it  snti  nxni  f<iruanii  abM-iit ;  abortjvu  hand  attached 
to  Kapula. 

XL 

Nutual«d. 

ViiifCKHk  at  one  hnnd  miasiDe. 

XII 

7  v«ek». 

Fibruiu  cord  coacecting  the  hundfl. 

XltL 

Early  period. 

One  ftrm  abfteal. 

JEIV. 

Not  Mated. 

One  amt  alwetic. 

XV. 

NutitaUMl. 

One  nroi  abtient. 

xvt 

Eariy  period. 

No  flngen  (only  tho  tbumli)  on  one  bund. 

XVIL 

Early  period. 

One  finger  miuiivf;,  twn  wdtMI. 

xviit. 

CofunMuicemenL 

Plinlan^rra  on  imf  Iiitml  riii«inji 

XIX 

florS  weelo. 

Hnnd  mi«)tn^  fV^'>m  rtbout  the  middle. 

XX. 

TSm  <uud. 

K(i[X!niuiiivmry  llnKOrt. 

XAl. 

SoCiUied- 

Une  metacsrpiil  l>one  oiiiCiDg. 

In  the  table  of  casi«  of  hnre-lip  and  clefl  [>alate  it  was  unneos^sary  to 
«it^  the  special  deformity  m  each  ease,  but  iu  tlie  other  tables  it  has  seemed 
lot  ihat  this  should  l>e  done. 

Thrre  are  21  ca.<«-s  iu  tiie  table  of  defects  of  the  upjicr  extremity,  but 
ibie  of  tii«ee  might  witli  propriety  be  placed  in  a  ditferent  category, — 
■■ody,  Ca*»e  IV.,  in  which  there  were  mark.'*  like  those  made  by  a  cog- 
*^  OB  the  arm  and  shoulder,  wlilch  istiould  probably  be  placed  more 
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correctly  with  the  "defect*  of  the  skin  ami  hair;"  Case  IX.,  in  which  the 
tliumb  was  attached  by  a  sleuder  iR-dlcle,  which  was  nlnutst  certainly  a 
woomhin'  ih*f«t  and  Ofit  due  to  nn  error  of  Hevclaprnent ;  and  Case  XII., 
in  whieli  there  were  fibrous  Itands  unittii}^  the  two  hauds  and  Hpreading  nut 
over  one  so  as  to  bind  the  fiuj^ers  t^i^her.  A  case  somewhat  like  the  one 
just  nientional  Ims  Ijeen  reported  by  Kidd,'  in  which  the  bands  were  cer- 
tainly of  secondary  origin  and  liad  caused  ainputaliou  of  one  It^.  Indeed, 
with  respect  to  the  absence  of  limbs  or  parts  of  limbs  much  caution  is  neees- 
ean'  Iwforp  arriving  at  a  positive  cfmeluKion  as  to  the  cause.  In  many  cases 
the  prescnw  of  rudimentary  fingers  or  tots  leaves  no  doubt  that  the  de- 
formity is  due  to  a  defect  of  development,  but  in  other  iosfanccs  tliere  can 
be  just  as  little  doubt  that  the  detects  are  due  to  intra-uterlne  amputatioD  by 
bauds  or  by  the  unibilieal  cr>nl. 

Leaving  out,  then,  the  three  cases  which  I  have  already  mentioned,  there 
remain  eigkken  of  deformities  of  the  upper  extremity  ;  of  these,  eight — 
namely,  I.,  V.,  VI,,  VIII.,  X.,  XVII..  XX.,  and  XXI.— are  eicarly 
due  to  errors  of  d«vel<tpmcnt,  and  cannot  Iw  attributiHl  to  the  effects  of  con- 
elrietiou  by  bands  or  by  the  cord.  In  four  of  these  eight  cases  the  [►eriod 
of  prt^iancj-  at  which  the  impression  was  made  is  not  stated  ;  in  two  others 
it  was  made  at  an  "  early  [HTtod"  of  pr^nancy,  in  another  at  the  se<nnd 
month,  and  in  the  other  at  the  thlrrl  or  fourth  mouth. 

Of  the  ten  cases  in  which  a  [lart  or  the  whole  of  a  limb  was  missing, — 
and  which  it  is  lM>st  txj  consider  se|Mimtcly,  l»cr»use  such  a  defect:  may  have 
been  Hpconclarj*, — the  period  of  pregnancy  at  which  the  imjiressiou  was  made 
is  not  stated  in  three ;  in  all  the  others  it  occiirrwl  at  an  early  period,  in 
one  only  later  than  three  nionthft,  and  in  five  it  is  distinctly  stated  to  have 
been  within  eight  weeks. 

If  we  turn  now  to  the  development  of  the  upper  extremity,  it  will  be 
found  that  the  limbsareapjrareiit  nt  a  ver)*  early  stage, — from  the  tliirty-fiiih 
to  the  forty-«ipeond  day, — but  the  humerus  shows  its  first  w?utre  of  ossification 
(in  the  shaft)  at  the  eighth  or  ninth  week,  the  nulius*  and  ulua  at  the  third 
mouth,  tlic  metai.'arpal  bones  and  phalanges  at  the  end  of  the  third  month. 

These  facts  render  it  t[inte  evident  that  so  far  as  the  period  of  pregnancy 
is  ccmcemed  there  is  nothing  to  justify  the  conclusion  that  the  deformities 
in  question  are  twi  due  to  matenml  impressions.  On  the  ctfntrar}',  it  will 
be  well  to  reiterati;  liere  wtiat  lias  been  previously  stattd,  lliat  tiie  connection 
is  rendered  more  ])roboble  by  the  fact  that  the  obaervera  were  often  not 
aware  of  the  importance  of  the  rornwpondenee  Iwtwecn  the  periiKl  of  pn^- 
nuncy  and  the  time  of  the  imprc^ssion,  and  hence  were  not  biaspod  by  this 
rin'um.sta»ce  at  least  in  arriving  at  the  conclusions  at  which  they  did. 

It  is  well  enough  to  state  here,  what  might  with  pnipriety  Iiave  heen 
ftated  earlier,  tliat  there  may  be  an  ercem  as  well  as  an  atre^  of  develop-, 
meat    8ui>cmumerary  fingers  furnish  an  illustration  of  the  former. 
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HATERSAL   LMPRESSJOKa. 
DEFKCTS  or  THK    LOWER   EXTREMITIES. 


em. 

Pkbiod  or  Pkbomakcy. 

NATrBit  or  Osrccr. 

t    .  . 

8  niontlLB. 

Big  toe  niUsLQ^. 

n.   .  . 

Before  ftnil  during  pregnaocy. 

OiH"  Ui;  ^Imrtor  than  thf  otJii^r. 

lU.    .  . 

Notitated. 

Both  \cffs  ubAciit. 

IT,    .  . 

yotfluud. 

Lf'g  nliti'iit  fniiit  middh-  of  tlngli. 

T,    .  . 

Not  stated. 

One  k>K,  frum  U.n*.-is  dMwn,  uliMQt. 

TL    .  . 

T  w(<«>ln. 

Pihmufi  cord  uniting  ft-et. 

VU.    .  . 

Commt'nwroent 

One  foa^t  absent. 

Till.     .   . 

Piitcrtinl  im|)mMirin  ? 

Biith  Ic!gs  miiwing  frnm  middle  of  thighn. 

TTie  flame  remarks  are  applicable  to  defects  of  the  lower  extremitus  as  to 
defccts  of  the  tipper. 

Of  tlie  eight  (ant:*  ill  the  tabic  it  \»  possible — from  the  entire  absence  of 
nnlimcntan-  parti? — that  tlie  defect  in  all  pxwpt  one  (Case  II.)  is  attributable 
to  an  amputation  of  the  mcmltcr  by  the  cord  or  by  iKHids. 

In  Ca*e  II,  one  leg  was  mnch  ehortt-r  than  the  other,  a  common  enough 
defect  in  a  slight  degree,  but  the  iiingular  fiaiturt-s  of  this  case  were  that  in 
•ddttioD  to  this  ahortncsw  of  one  leg  the  child  had  one  blue  and  one  brown 
CTc,  prcciriely  i*imilar  periiliarities  to  thoee  of  the  lady  by  whom  its  mother 
had  been  so  much  impressed. 

Id  three  of  the  ot^rs  the  period  of  pregnancy  when  the  impression  was 
Bwtlr  tj>  not  nipiitioncd,  but  in  all  tliii'  otiien*  it  wa»  fnrlify  only  one  )>eing  m^ 
Itfe  3m  three  montlia  One  of  tlu^se  cases  is  most  remarkable,  and  snggosts, 
what  rcfli.'ctlon  will  show  h  not  kj  imprftbiiblc  as  would  tippenr  at  first  sight, 
that  till'  impreiwon  waa  made  upon  the  father  and  by  him  (xmimiiuicatcd  to 
Ihr  child  tliniugli  tlie  B|K;nnatozoa.  It  is  etpiully  prolNible,  however,  iluit  tJie 
wife  dwelt  upon  the  tragic  end  of  her  prcdoccspor,  and  that  the  impres- 
wiM  made  in  this  way.     (8w?  Ca.'^tt  LXXXIV.  of  the  General  Table.) 

Thi?  period  of  dcvclnpment  of  the  lower  limbs  in  nearly  tlie  samie  as  that 
of  the  upper,  and  requires  no  comment. 

DEFECTS  OP  THE  EARS. 


1^  that  til 
■ihrchi 


CUK. 

PmioDor  PwmuMcv. 

yjiTim  or  Di»rr. 

1 

Nnt  ntntiMt. 
8  months. 
2  or })  nionthft. 
2  mnmhii. 
5o|  tUiUtl. 
8  or  4  tuontb^. 
4  fiwmths. 
IMy  period. 

Hoicw  in  the  lobulet  of  tbe  enn. 

Ear  like  bq  opoMum. 

Bar  like  a  Judcau. 

OtM  eftr  ah^enL 

Purt  of  MiK'  ear  abM-nt 

Oiioi  oar  ulMcnt. 

One  air  abewit. 

HoluH  id  tba  lobules  of  the  mm. 

IL 

IT. 

TL 

Til 

niL 

It  will  be  itlwtcrv'fil  that  in  tiro  nf  the  ciglit  eascfl  of  defect  of  the  cars  the 
prkid  of  pn^aiw!^'  at  which  the  iinprcasion  wa.'^  made  is  not  stated  ;  in  07ie 
it  «v  at  thrw  or  four  mouths ;  in  onf,  four  mouthtt ;  in  one  it  was  stated  to 
fcw«  bcoi  at  on  corly  period,  and  in  the  other  three  it  wa**  three  montii-'  iir 
!■•    Ill  two  instances  la  which  the  cars  were  like  those  of  the  animal 
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causing  the  impression,  the  pcritxl  of  pregnancy  was  three  months  in  one 
and  two  or  (Jiree  months  in  the  other.  Of  two  caws  in  which  thc-rc  were 
faolea  in  tlie  ears,  the  period  i»  not  stated  in  one,  and  in  the  otlier  it  i^  said 
to  have  been  early  in  i>regnaiu'v.  In  all  the  other  cases,  four  in  number, 
the  ears  were  absent  in  whole  or  in  part. 

Embr)'ology  teaclits}  tliat,  uj*  :l  rule,  the  outer  eai*  apjMiars  as  a  low  pro- 
jection at  the  seventh  week,  and  at  the  third  month  the  external  ear  is 
usually  well  fftrme<l.  It  is  evidont,  therefore,  that  if  the  impression  in 
tlieite  cnfre^  wu^  enVi-tive  at  all,  it  niu:<t  huvtr  liceu  in  tlie  stage  when  the  ears 
were  just  forming  or  had  just  funned,  when  they  wcii;  in  such  a  soft  and 
plastic  state  that  any  interference  with  their  further  development  would  lead 
to  tlieir  ati*ophy  and  di&ipijeamnce. 

The  j^Kissibility  of  the  removal  of  the  ears  by  intra-uterinc  amputation 
must  he  exceedingly  remote ;  for  their  close  approximation  to  the  head  of 
the  foetus  would  render  their  inclusion  in  bands  or  in  a  loop  of  the  cord 
well-nigh  imponsible. 

Of  the  two  cases  in  whicli  there  were  holes  in  the  lobules  of  the  cor  at 
birth,  the  ixriod  of  pregnane)'  at  which  the  impression  was  made  was  not 
stiitctl  in  our,  and  in  ihc  otiu-r  it  was  mcit'lv  stat^l  to  liave  been  early.  How 
tlicsc  holes  were  produced  it  is  impossible  to  understand. 


DEFECTS  OP   THE    EYE3. 


4 


CiSK. 

PlCR]OI>  OF  PRBOKAMY. 

Katcbk  or  DErxCT. 

1 

11 

Ill 

Before  &nd  during  pregnancy. 
8  L>r  4  montkB. 
4  months. 
i  months. 

On«  blue  and  one  dark  ore. 

nii:hl  pyr  nWnt. 

Eyes  lufgc  and  round  "  like  a  eheop's." 

Ey«s  very  Itirge. 

There  wore,  it  will  be  noticed,  but  few  cases  in  which  there  viras  any  defect 
of  the  eyes.  Two  of  the  four  wises,  however,  are  very  striking  when  taken 
in  conaectiou  with  the  other  defijct-s  which  were  present  in  tlie  same  aws*,  and 
compared  with  the  objects  giving  rise  to  the  impifsaiou  in  each  Instance. 

Caso  I.  has  already  been  described  sufficiently  in  detail  when  speaking 
of  defects  of  the  htwcr  oxtrcmilics. 

It  is  worthy  of  note  with  resptrt  to  Case  II.  that  the  cliild  was  not  a 
cydops,  for  the  left  eye  was  well  developed,  and  the  orbit  of  the  right  was 
indicattxl  by  a  slight  df'prt«rfit)n. 

Ca.sc  III.  was  probably  one  of  intRi-nterinc  hydrocephalus,  for,  in 
addition  to  the  "  very  large  eyes,"  tiie  head  was  lai^Lje,  but  the  Iwnes  were 
absent  for  aUmt  t^vo  inches  all  annmd.  ■ 

So  far  as  defects  of  devdopmcut  arc  iH>nccrned,  none  of  the  four  cye- 
cascs  are  of  cspeoial  interest ;  in  two  the  eyes  wore  lai^e  and  round,  but  a 
peculiarity  of  this  character  taken  by  itself  would  have  no  eignificauce. 

In  one  (Case  II.)  there  was  a  ver\'  evident  and  singular  defect  of  devel- 
opment.    The  impression  was  mode  during  the  first  tliree  or  four  moat 
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when  the  vrnman  wan  ailcinptiiiji;  tn  i-ear  bv  hand  a  ttilf  whiV}i  pr»^nt(?d 
d(duH>  siu^nilarly  like  tluyiv  which  her  child  imswntod  al  its  hiiih  wmie 
tariuth-^  aiu-rwuixls.  There  i&  iKithing  in  rhe  pericKl  of  pregnancy  at  whieh 
thf  ini|>n'ivtioii  was  nuulv  in  thia  ca^e  whirl)  militate:^  a^iu»t  the  view  that 
t^  ddtxt  wa^  due  to  the  impreteion. 

DEFKCT8  OF  THE  HEAD.  NECK,  AND  TRUNK. 


CHS. 

PtBiao  or  PasGHAXcr. 

Natvke  or  DzncT. 

L 

a  DMDth). 

No  iwfk. 

n. 

A  or  S  mooUu. 

Ftt^-inl  puralyoii. 

in. 

C  or  1  months. 

Kwtitl  jjiinilysifi. 
Ilfiftd  Elko  A  JnckAjtf. 

ir. 

S  or  II  in4>nth». 

V. 

R»rly  period. 

Lur);*.-  uii'viu-  IwtwK'n  the  Cyv». 
Imtkl*  llHtVU^  "tl  tllf  butltH'k. 

VI. 

E*r1y  iK-riod. 
4  rniinui*. 

VI  t. 

Long  hnul  (wiUi  liluck  wcxil). 

vm. 

8  Rxiiriilu. 

Fiice  like  u  (iiuiikvy*. 

1  '^ 

2  miinthi. 

lnin](>ii)ie  lifad ;  hones  irantiiig  for  MpAcc  of  two  ineliM 

at>i>v«<  ('ypbn>Vi's  nnd  «irs. 

'         X. 

Tint  3  rnniithf. 

Nil  nt^-k  ;  no  tact- ;  long  nnfiut  like  »  mt. 

XI. 

2  month*. 

Sjiinu  biltda. 
Ii_vdM<"<'i>haUw. 

Xll 

1  nuintli, 

XIII 

IT  wwka. 

Fiiur  msrnmie. 

XIV 

OitntutrnocinVliL 

Cliildn'i)  iiiiilMl  fmrn  neolr  to  h\pt  la  rront. 

IV. 

CommpnconiMit. 

Children  united  ftv.>m  neek  lo  hips  In  fi«nt 

XVI 

2  or  8  iiiiirillis. 

Lht^i:'  ntid  [>nitn)d'ing  t'liigiic. 

XVI  r- 

71  montli*. 

Aiitfrior  alxioniinK]  wiUI  a  lliln  film. 

liTin. 

'J  nionttts. 

Lik(<  thp  "  rniK-l'iiLcd  wutmiu." 

XIX. 

i   VtK-kti. 

UciTmapbnxlitc. 

XX. 

2  ur  S  montlM. 

Cy»tic  tumor  of  tbe  nedc. 

I 


k 


For  ihe  sake  of  convenience,  the  head,  neok,  and  tmnk  hnvc  been 
(fwipnl  tf^iher,  though  tJiey  inchide  organs  which  are  developed  at 
(iiffrrrnt  stagvs  of  intra-nterine  life.  Of  the  twenty  cases,  tliere  was  fiu:\a\ 
panlysis  iu  /tro,  the  |K-riwi  of  pregnancy  being  the  same  in  eadi.  The 
iw*  ore  cxcoc^Iingly  rtriking  ones:  two  women  at  about  the  same  peri'xl 
af  prnfrnatKT  wejT  awi^ting  their  incther,  who  was  an  invalid,  to  the  niglit- 
*ptil,  when  slic  wa!«  suddenly  paralyzed  on  one  side  ;  the  daughters  were  of 
ftxirxe  gpcatly  sliueked,  and  at  full  term  each  gave  biith  to  a  child  with 
trial  inralysiA.  In  another  case  (A^II.)  the  child  wojh  Ixim  with  a  long 
bnaij  and  black  wool ;  the  |H>n4xl  of  pit^iiaiuv  al  which  the  impre^ion  was 
nadr  in  thu  in.stanee  wof^  four  months.  In  yet  another  eii«<c  (XIII.)  the 
duU  vfn*  Uirn  willi  four  mamnue ;  the  imprci^^ion  in  thin  caw  wnK  made  at 
litr  N'\'nitei-'nth  week.  In  all  the  other  eases  the  impm^lon  was  made 
It  an  curly  |n*riod  of  pregnancy ;  in  fourteen  of  them  certainly  it  was  not 
bkr  tiuui  three  months;  in  the  other  two  the  n'pfirters  merely  .^rtate  that  it 
«1M  «t  an  mrttf  {leriod.  It  is  uuneceK^^ry  to  study  in  detail  the  develop- 
(jf  the  fieiUH  in  the  class  of  cases  now  under  consideration  ;  it  is  suffi- 
to  obsei^'e  tiiat  iu  every  instance,  except  the  four  mentioned  above, 
iW  pfriod  of  pr^nuuiey  at  which  the  impi-ession  was  mndc  was  eartjf, 
*iHi  thv  embryo  wa^t  in  a  plastic  --lale  and  when  the  diflferent  organ*'  and 
fWiof  tiic  bodv  WGIV  OS  yet  nndc'\'cl(iped.  It  is  etsjiedully  tu  be  remarked. 
Vol.  1^14 
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fiirtlipmi()rf>,  tJiat  in  three  at  leairt  of  the  other  fonr  casc4,  if  not  in  nil 
thcni,  the  Jefetrtrf  wcro  of  nuch  a  rhai-atitor  a:^  might  verv  |inilfflhly  «<?f\ir  at  a 
lato  stage  of  pregnane}'.  Tlie  east'  which  seems  mtjst  doubtful  in  this  rctipoot 
VBH  (he  one  of  supeniiunenin*  njanimie  :  the  impn^>*ion  here  whh  definiteljH 
fixed  at  the  seventeenth  witk  :  "the  dev(li>pnient  of  tiie  [luinaii  niainnia 
begins  in  both  sexes  during  tlie  thii-d  inifntii ;  at  the  fourth  and  fifth  montlis 
a  few  simple  tubular  glands  are  arranged  radially  around  the  poRltum  of  the 
future  nipple,  which  is  devoid  uf  hair"  (Ijimdoi.s).  It  mav  be  well  to  rail 
attention  here  to  a  fiict  in  cYinneetinn  with  tlie  case  tlmt  has  just  been  nieu- 
tiuned  (LXXFV'.  of  the  Geneiul  Table)  which  is  wnrthy  of  oonsitieratJon. 
The  mother  iu  this  instance  was  subjected  to  two  inii>rcssioU3,  our  at  the  sev- 
enteenth wwk  and  one  at  the  t^ventieth,  and  eacli  is  suppa«ed  to  have  caused 
a  fcetal  dcftrt. 

DEFKOTS  OF  THE  SKIN   AND  HAIR. 


Cub. 


PkRIDU  or  I^EOMAHCT. 


4  raonUiK. 

4j  uionths. 

During  whuW  uf  pregnaucy. 

Eiirly  periixl. 

Early  j)eriixi. 

'2  muntliK. 

4  monUis. 

2  mimlliB. 

8  munthn. 

20  wW'kn. 

LMt  ffw  day*  of  pregnancy. 

ft  iiionlhs. 

Few  weeks. 

Xol  i>UI<m1. 
6)  mimtlis- 


Natcrk  of  Dcrxcr. 


f 


Patch  of  white  hnir  on  the  head. 

Murk  cm  the  f<irphea<). 

TlnLd  iipnt  (jn  thp  head. 

^iin  OQ  thi:;  itiifchs. 

Nrt  ptvpurc. 

Rvd  »Giir  on  the  facv. 

Hlnrk  wool  OD  head,  b«ck  of  the  neck,  and  utmii. 

No  prepucti. 

BacL  nr  npck  mid  body  coveivd  with  hnir  one  or 

two  icchtis  long. 
Scop  nti  Ihp  htiid. 
OlelM  un  the  hande. 

Thutul>n»il  bluck  and  mine  off  «iiin  uAnr  birth. 
ComiMKa  niu.<«  of  hnir  oxtrnditig  hack  fruiu  c^i^ 

hrow*  over  head  «iid  iiwk, 
DhM  piitch  (III  the  hi'iid. 
i^uiXi!  Weh«  on  l>iMJy  hikI  liuibft. 


Of  the  fifteen  cases  of  defect  of  the  skin  and  hair,  nhe  were  of  the 
former  and  gir  of  the  latter.  I  have  plai'4'il  them  together  IxH-jiiisie  the  hi-*- 
ton*  of  embryonic  devehipment  wcudd  lead  tis  to  infer  that  thi"se  defects 
would  occur  from  impressions  made  at  a  later  date  than  those  which  wc 
have  considered  heretofore.  Aa  examination  of  the  table  will  =h(iw  that 
tliis  is  the  (^ase.  In  wrvn  nf  the  fift*?en  cjises  it  is  distiiiclly  Mated  thai  the 
impression  was  auule  after  the  fourtli  montli  of  prt^naiK-y,  in  one  k  con- 
tinue<^l  during  the  whole  of  pregnancy,  and  in  anoihn-  the  time  is  not  stated. 
In  llie  other  six  eas4's  the  imprcssittn  was  made  at  an  uirly  periml.  In 
(iro  cases  the  tmpiTs.sioii  was  niiule  during  the  XiiA  few  djiys  of  pregnancy, 
and  in  each  iustanee  it  was  similar  in  diaraeter.  In  one  (Case  XI.)  a 
woman  during  "tin*  hist  few  davs"  nf  hei"  prnrnan<-\'  rei*eived  M-vend 
bums  n|»iin  her  hand  :  her  i-hilcl  wius  Imru  with  bk-lis,  full  and  roiuidf-d  and 
fresh -hmking,  at  the  corresponding  parts  of  one  of  ite  hands.  In  the 
other  (Ca.se  XV.) — one  of  the  nmsl  n-iiiarkiible  (-asi-s  r.n  itxxntl — a  wnnian 
was  severely  burnt  u|>ou  her  body  aud  limlte.     She  was  taken  to  the  Penii-, 
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•vlmnift  H(K«|iilnl,  uikI  t!iirtv-»ix  huurs  aftor  her  odmiK^ioii  tJip  wa»  dfiliv- 

««i  of  a  child   iip*in  whoso  body  and  limbs  were  full  and  frroli-Ioitkiiig 

iv>m«{Mindiiig  alnin-tt  exactly  in  tjitiiation  to  thiwc  on  the  mother. 

Willi  rtvixxrt  t(i  stuirs  and  mai'ks  u^xm  the  ukiti,  it  is  ini|>u.'«ible  to  f4)rin 
«ar  detinite  opinion  as  to  their  mode  of  production.  Snffice  it  to  say  that 
ihry  nri'  almiti^t  eertjiiuly  prtxhieeil  hy  some  diwtiirl>an(t^  of  the  cimdation, 
aud  timi  thiM  dislurlrtuice  may  and  most  pi*uljahly  diH-n  ms-nr  usually  t-om- 
{iftralivHy  late  m  the  pr^nant  state,  and  may  indure  qnite  nipidly  the 
(JungrEi  tliat  are  olw^rvitl  at  birth.  This  view  is  i-endeittl  bi^lily  pniliable, 
fiirtiiemmn-,  by  Case  \11.  in  the  tjibte  of  defects  of  ttie  Hkiu  and  Imir.  A 
bdy  f^it  months,  pregnant  was  greatly  shoekcd  by  seeing  her  little  boy 
hriKi};)]!  in  with  one  nf  his  thumbs  severely  truslH'd  ;  there  was  an  nxtrava- 
tttiua  of  bhiod  under  the  nail,  and  it  soon  l>eeanii!  black :  her  ehiUI  was 
hum  Axtn  aner\vanl:<,  and  the  airreHpontling  tliunil>-nall  on  its  hand  was 
blwk,  mid  tiually  Ltuuc  oB"  on  the  same  day  with  that  of  its  elder  brother. 
In  well  nf  these  case?*  the  <li«tnrljanee  Unuling  to  the  "  mark"  was  clearly 
uf  oil  injlttmuuiturtf  chanu'ter. 

lu  tboec  cases  in  which  tlicrc  was  some  defect  iu  connection  with  the 
devrioptnent  of  the  hair  it  is  to  be  obsen'wl  that  in  ihrte  of  the  six  («ses 
die  period  of  prepmncy  was  Hair  nionlhs  or  ov(T,  in  one  it  was  thnn; 
nootfas,  in  ont  it  was  a  few  weeks,  in  one  it  is  not  stated,  Xow,  *'  the  hair 
ii{i{if«i>>  n|Min  the  fiirehoad  at  the  nineteenth  week  ;  at  the  twenty-third  to 

^l«euty-HlIh  week  tlie  lanugo  hairs  appeiir  fret-"  (Lamlois). 
lu  order  to  determine  the  relattouship  which  existed  between  the  time 
of  the  impression  and  the  stage  of  development,  it  was  necessary  to  divide 
llieiaM«  into  dilTenrnt  classes;  but  this  will  Ik*  iinneees^iari-  in  invesligalin^ 
Wt  other  points  of  intei'est,  and  we  wdl  return  to  a  eousideration  of  the 
fTHiend  Table. 
7(1  rtlmt  propmiion  of  atnex  is  ike  rhfi-rt  in  the  rfuhl  ftimifur  to  Oic  of/jed 
rmuaiir/  tfir  iiiiprefotion  UjtOn  the  inotfu-r  f 

It  has  been  nryed  as  one  of  the  objections  to  the  doctrine  of  "  Maternal 
IniprMsions"  that  tin*  dffc<'t  In  the  ciiild  does  not  nsnally  corresiMHid  with 
tlw  ■•hjit-t  pnxlueing  the  iiujin^ssJon, — iiHlectl,  that  it  but  seldom  dtx's  so. 

An  eXAmination  of  the  General  Table  will  show,  however,  (|uite  a  close 

MrmpundemY?  in  fi9  of  tin*  ftO  cases  which  I  have  ctillccted.     In  some  of 

Amb  tasn^  indeed,  the  eorpcs^Mjudence  was  exceedingly  dose, — lor  example, 

In  Hurtt*!i  ca^  of  extensive  burns  (No.  XC),  and  also  in  Wilstin's  case 

(.V'».  LXXVn.),  in  which  thcrf?  wen*  blebs  eorn'sponditig  in  situation  to 

the  \tatn»  on  the  mother's  hand.     Also  in  the  remarkable  ca?<*  n-porteil  by 

IWfw  {St*.  XXXVn.)  llie  eom'S]H>ndenee  was  most  striking.     Sor'Ljse, 

ilKltwt  in  llie  pcirrpBjumdeiK'e  in  all  of  these  8!)  eases  that  any  ai-gunient 

impressions  based  on  a  want  of  «»rre*|H)ndencc  between 

ami  I  he  defect  would  seem  to  Ik*  wortldess. 

ITii'rttrtiiptli  of  llicargiiineut  iu  favor  of  nmtenial  inipressioiisdraHni  from 

««miluirv  l>etwwi>  ihc  object  causing  the  impression  and  the  nature  of  the 


.   .  .    ■.:  :.F,"i(i.\-s. 

■  .  --•iUi'V  that  in  sinnc  cjiso.*  there  wore 
.    ..    •  r:'v-iniinlin;r  c-Iosciy  wiili  ii  iiinnUi-r 

.--    _■  :li*-  iin|»rcssiiiii.      Fur  cxanijili',  in 

■  •     *»!  tin*  imjirc^-idn  Iiad  no  rijrht  car, 
_.ii  im  ri<rht  <-ye,  nor  had  tlic  diilil ; 

"    _-.  tiic-  ami  and  llprcnnii  ol'  tlic  c-hild 

-    _        -  ■-.■?:■  was  an  ahortivi-  liand  atta«-hcil  tu 

:  ra:"liii;iral  g^ronnds  that  in  these  (iises 

■  ■  .•  :it  ot'  tiin-  Kt'l,  :  Imt  sia-h  rlefeets.  to 
■..■•n.  and  tlie  similarity  is  mh-1i  thai  its 
■'.altle  to  luy  mind.      So   in  the  e:ise  of 

■  :i-  not  (in  eaeh  oi*  them)  a  y!iit/fi  marl< 
:  •  filjji-et  <'ausinjr  the  imjiression.  Imi  a 
.-.:■!<-  aUke  in  eliaraetcr,  hnt  on  ditl'erent 

.  !..-\vever,  <'orresii(inde<l  in  sltnaiion  lo  mi 
'v.-'  Ill  a  ease  reimiied  hy  Mr.  ^V-lilmrion 

■  ■  •:>■  two  .Separate  and  distinct  impressions, 
'.  -:  '..--I  dct'ects  ill  tlie  ehi!d. 

'•-  hi    ronsrinn.s  tif  mi   iiiijjnsnidii   miff  fit 

..'.  ;i  there  ran  he.  [  tliink.  no  donht,  that  it 

■  ■       ■  '-rt  ;i  «h'((S'l  in  tile  child  for  Midi  a  defect 

•   :■.■. -ntal  or  hiklily.      For  example,  in  thi'  ni.-e 

.;■:  d-K-s  not   M-ein   to  have  expi'eted  that    lier 

-  T    .'a'.'  to  those  of  the  calf  which  siu'  aitcmpti-d 

.■r.  '-i  cuni'se,  So  ()ftcii  Ipcl'oi'e  lier  eves  and  in 

■•  -'fa  defect.   iM<h'e<l.   in  Swiirs   case   (Xo. 

■  :i:i  r  -aw  lier  Httlc  hoy  with  his  tluiiidi  in- 

,    .  ■    -A-rh  ihc  correspoiidiiiif  tiiiunh  atfected.      In 

■.  —  '■Ic  that   tile   Woman    could     have  ^ivcu   :inv 

'■:  ■'.ic  of'  her  own  injui-ics  upon  tlic  hodjlv  flir- 

■   ■    ■  -  ;-"i  riiii:';  were,  of  coiuvc,  inten>e.  and  death  was 

:i-i-;  MiiLdit  he  mii]ti]ilii-d  in  which  there  seeing 

,   ■  .  ■.    •:  Intween  the  impres-ion  and  Jhetlcfcet.  liiii 

■  ;  -  .■.■.'...■.■  tiitirely  iiin-oiiscion>  of  any  inipre-.>i..n  at 

:  ■■     :'.:  'luht  that  it  wonld  infhieiice  the  child  \\liich 

.  .;  ■  '   .  ■•iilf  hji  till   iiiufhi  r.  Infin-f  till    fli'ilil  is  Imrii, 

■■'•'r/'  f'f     //*(    /lilirf   irliirli   s}ii    ilufirljiilfis  / 

"   _  ■  ^^  ...,..(  ...»  ■■  ,  ■■!.>tlicr  ha*  stati-<l  heloi-e  the  hirth  of  theehihl 

•     "....I'lv-"  ;■  ''■■''•  ■■■""*'  "  hal  -lie  U'licvdl  would  lie  the  nature  of  tlie 

"'"''^   "^  ,'  ',  .;.'.;.     ;■"       \,-.":ph'.  in  I>Nly'<  <a.-e  iNo.   XLI\'.)  a  woman 

"''?       I     A,-^'  ■  •■•,.    ■' >    '-'  hir  prc-jnamy  live<l  In  a  house  which  was 

tliirm;:     ^-  ,     ^^  ^     -vatlv  annovcd   liv  ilum.  and  at   the  hirth  of 

i„f;-stixl«:t;'.    ■'■  ■■    -         . 
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the  child,  before  she  know  of  any  defect,  she  asked  if  it  was  like  a  rat :  the 
child  had  no  nerk,  and  nn  face,  hut  a  long  snout  projerting  fnmi  betwrpn 
the  ^oiikk-iv  and  in  a  line  with  tho  tx)dy.  In  two  ca'«t'8  aI.so  (XX.  and 
XXIIl.),  where  the  impression  was  due  to  a  di-eaiu,  the  nature  of  the  im- 
prr-iivion  was  rioarly  ami  disitinrtly  (*tated  niontlw  Ix'fbre  tlic  birth  of  the 
child,  :iim1  in  each  instance  the  dcft'<t  corivsjMHuled  tlicivto  iu  a  most  remark- 
able manner.  Evidence  of  this  sort,  however,  should  be  very  oapefnlly 
weighed  Iiefi>re  ac<v]>tanrp,  unle;«H  tlic  defect  ronTCH[KUKlH  veiy  cIo.sely  with 
the  tmpr(t!4.Hiou,  fur  it  is  a  notorious  iact  that  many  women  cvjject  Jefectii  in 
their  children,  and  often  have  verj*  definite  conceptions  as  to  what  those 
driFTts  will  hr,  and  yet  at  birth  the  children  are  nonnally  develojMxl  in  all 
respects  and  are  free  fnin\  any  "  marks"  whatc*ocver. 

TTtrough  lehat  chamuis  are  imprcji/tionji  made  ujion  the  mother  f 

The  channel   through  which  impressions  are  usually  received  by  the 

mother  is  that  of  sight;  but  it  is  diflicnit  to  say  how  much  is  due  to  the 

ample  sijrht  of  the  object,  and  how  min-li  to  the   ennjtioiial  di-sturbanee 

caused  by  viewing  it.     It  is  prohnble  that  the  latter  is  really  the  effective 

asaup,  for  in  some  instances  the  impre^Hi<tn  has  Iteen  c;iiiso<l  in  tvtlier  ways 

and  yet  the  result  has  Ix-en  the  same.     For  exanipk',  iu  three  eases  (IV., 

XX.,  and  XXXTII.)  the  impression  was  caused  by  a  drenm  ;  in  another 

(XLVI.)  a  woman  wa.**  greiitly  excited  Itecanse  her  husliand — a  physician 

-Vited  to  ast^ist  at  the  ciiTumcisiou  of  a  ueighlxirs  child.     Iu  still 

(LXXXI.)  a  womau  bad  lier  baud  violently  presst-d  by  her 

Imsband's  elbow,  the  ]>ain  Ix'tng  so  great  that  she  finally  fainted.     In  this 

^CM»,  and  in  at  Itaiat  two  olliers, — timse  nf  Hunt  and  Wilson  (XC.  and 
LXXVII.), — the  impression  was  evidently  iiiusL-d  by  violent  pain. 
What  dunttion  of  the  impreftinon  m  nerrMtari/  in  ort^er  to  produ/v  a  rtmdtf 
The_n.'  Srt'ms  t*>  lie  no  definite  rule  nu  (his  point,  nor  is  it  by  any  means 
fxex  to  arrive  at  a  e«jnchision  with  reganl  to  it. 
In  Case  XC.  the  peritxl  <if  time  whioh  elapwd  l>etween  the  "  impression" 
■id  (he  "  effect"  i-oiiUl  not  have  l)een  /Ho/r  than  twenty  hours,  for  the  woman 
Ifts  delivert*!  of  the  child  ulx>ut  thirty-six  hours  after  her  iujuries  were 
nmiTed.  and  the  foetal  hcart-souuds  had  become  inaudible  some  hours  before. 
In  a  numl>er  of  ca.si's  the  shock  w;is  aiidden,  but  tlie  mental  impression 
nenlling  tlierefrom  was  far  nunT  enduring,  arnl  it  is  ini|»>ssible  to  say 
whrther  the  defect  would  have  resulted  if  theif  had  been  nothing  to  induce 
it  but  the  sudden  ami  fleeting  whtM-k.  There  seems  to  Ih»  a  general  iinpres- 
NOD  among  writers  on  the  sul)je<'t  that  the  impressi'm  is  more  likely  to  pro- 
diiop  an  effect  if  it  is  of  considerable  duratiou ;  but  Case  XC.  shows  that 
ttuB  ill  not  invariably  true.  In  a  rase  re[»orted  by  Rolton  (XII.),  in  which 
Kk  opofiBuni  warf  thrown  into  the  lap  of  a  ytmtig  woman  three  months 
pr^lfiiant.  it  is  distinctly  stateil  that,  while  she  was  stanled  at  the  time, 
liw  cimimMtan<v  was  soon  forgotten. 

It  is  probable  that  either  a  sudden  and  violent  impression  or  one  whi(4i  is 
Jifbta  ID  d^ree  bnt  oiierative  for  a  longer  tiinc  may  produce  a  similar  eileot 
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Mliat  chfiraetrr  of  impremnmin  U  maxl  h'ahle  to  protlurr  Sefffix  f 

Id  the  vast  mnjority  uf  caiXA  the  inipiv.ssiuu  xa  dut-  hi  i<oiiie  emotional  ^ 
(listurbanrc,  ami  in  nearly  all  the  cases  included  in  the  table  the  emotiuii  \t-aB>f 
of  an  till  pleasant  character.  Fri<f}d  anil  the  mental  impresnions  resulting 
therefrom  would  seem  to  l>e  by  far  the  most  otimiimn  of  all  causes.  Phiftfl' 
cal  Aiijfrrinf/  must  have  been  the  cause  in  two  cases  (XC.  and  LXX\'"IX.), 
It  Mflri  pity,  doubtless,  tiiat  led  the  woman  t<i  attem|)t  to  rear  a  ilefnrnied 
calf  by  hand,  and  it  is  probable  tlmt  this  was  the  emotion  thai  h-il  to  the 
defeets  in  the  diild  In  tliis  nwe  (XXXVII.).  In  a  few  instances  the  emo- 
tion waa  of  an  agreeable  eJiarat*ter :  for  example,  a  lady  was  in  the  habit 
during  lier  prejrnancy  of  looking  at  the  bald  head  of  ]ier  futher-iii-law  with 
"tmjitxHuintaltle  delight :"  her  child  was  bom  with  a  bald  pwitch  on  its  head 
(Case  XXIX.).  In  the  case  (XIII.)  of  the  lady  wh<iee  child  waa  lM>ni 
with  one  leg  shorter  than  tlie  other  anil  with  a  diHl'ri'nce  in  the  color  of  tli 
two  eyes,  the  emotion  causing  tiie  impression  was  one  of  p-eat  afieetiou. 

It  16  singular,  in  view  of  the  frcvjucney  with  which  defects  are  attril)uted 
by  the  gcmcral  public  to  **  maternal  longings"  fi)r  certain  artiele.»^  of  diet, 
that  so  few  cases  of  tliis  character  should  have  been  rejx>rted  by  physicians ; 
and  I  have  Ix-en  able  to  find  none  which  it  scemexl  pro|)er  to  tncKide  in  tlie 
table.  Thei-e  would  sc-em  to  be  no  gotxl  reason,  liowever,  why  a  strcjng  im- 
pression slionld  not  l>e  pnxlueed  in  this  way.  A  friend  of  mine  Uas  told 
me  that  during  f»ne  of  his  wiff's  pregnancies  her  craving  for  oysters  wjis 
Kuch  tliat  she  was  "  moved  to  tears"  when  she  fonn<l  they  ouuld  not  be  had ; 
and  when  the  ehild  m  as  born  there  was  a  mark  u^xin  its  fiiot  which  to  llie 
eyes  of  the  father  and  mother  wa«  precisely  like  an  oyster.  I  ha\"e  never 
seen  the  cliild  myself,  and  mention  the  cjise  here  only  ti:»  show  how  strong 
such  "  cravings"  may  be,  even  iu  the  case  of  sensible  women,  to  which  Hass 
this  lady  lielongs.  ■- 

Before  bringing  this  (rhapter  to  a  close,  it  may  l»e  well  to  consider  vety  | 
briefly  the  objections  which  have  been  urged  to  the  doctrine  of  "  Materiud 
Impressions."     They  are  as  follows: 

1.  Abnormalities  may  occur  without  fright. 

2.  Deformities  generally  occur  Iwfore  pregnancy  is  certain  nr  I)efore  the 
mother  ts  conscious  tliat  she  is  pregnant. 

ThiTc  (-an  i»e  no  (jiu>Hti(Mi  of  the  tnith  of  both  of  thew?  propositionai 
We  have  already  seen  that  iu  a  omsldenible  number  of  cases,  where  tlior 
similarity  Ix-tween  the  object  causing  the  imi>ression  and  the  defei--t  in  the 
oliihl  was  most  striking,  there  had  Ihvu  no  rojutcioun  impresHion  made  upoa 
the  mother.  But,  aside  from  this,  all  that  the  most  ardent  advoftitcK  of 
maternal  impressions  claim  is  that  they  are  one  of  the  causes  of  defects 
deformities,  but  by  no  nu-ans  the  only  cjmse- 

3.  Abnormalities  may  occur  in  animals. 
Tliis  is  not  a  valid  objection,  for  animals  possciw  emotions  aj*  well  as 

mankind :  what  Inty  has  not  seen  a  cur  dog  with  a  tin  [mn  tied  to  his  tail 
ejdiibit  the  most  abject  terror?     Kor  are  iustouccs  wanting  in  which  abnor^ 
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in  aniraals  apjiearcd  to  be  due  to  umtcrual  imprtssious.     Furman 

TqMirtpd'  nno  in  point  (Hfnirinp  in  Ilcnilonioii,  Kentucky  :  there  ]xis.sed 
tlin>Q^  ihc  tuwn  a  nu-nageric  with  whidi  \va8  an  elephant  ;  a  Mtw  piv^tiaut 
I  than  time  •nw  this  elephant,  and  one  of  her  pigs  boru  same  time  ailcr- 
tmsA*  liad  iskin,  nan*,  ami  Inmi:  nimilar  ta  ihoHP  «('  an  ph'phant.  He  ftatea 
tidB  a  similar  tusi'  hail  <Kvtirn<il  in  Shawneetowu,  Illinois.  Sow,  inilesH  we 
Amv  ihf  taeCA,  the  ccini'ietion  that  the  relationsliip  in  these  cases  is  that  of 
tmiue  ami  offert  wt'ms  almtiKt  irrcsiHtihle. 

4.  Several  cliilUi'cu  of  tlie  same  parents  often  present  bodily  abnor- 
■ilhiEA. 

In  a  nnmlMT  nf  caws  of  def!)rnnty  hiTPclitv  Iiils  Im^'H  the  ctiukp,  and  the 
di^cinnity  may  differ  aoiuewliat  from  tliat  of  the  jjurent.  For  imtaiice,  Mr. 
Lnras  repined  to  the  Cliniral  Society  of  Tiondon  in  1887  three  cases  in 
which  the  ahwnce  of  one  npi)er  lateral  inoisor  tmith  in  the  parent  was 
fallfwed  by  Iiarc-lip  in  ihr  child,  and  at  a  mcctinp  nf  the  same  SiKTiety  on 
.V|irit  1,  1887,  a  ca^  wan  eiJiown  by  Mr.  l^arker  and  Dr.  KoUinson  in  which 
tlw  two  inner  toes  were  united  and  the  three  outw  Bimilarly  unito«l ;  the 
l^iiKlmothcr  Il-uI  a  >iimil:ir  defect,  ami  Mxtcoi  of  this  old  woman's 
Ik  were  dcfunucd  in  pi-eciwly  tlie  simie  way. 

The  late  Pn  W.  T.  Taylor,  of  Philadelphia,  reportwl '  a  very  euriona 
which  had  Imwii  related  t<»  him  liy  Br.  Tiarn'tHon,  in  which  a  lady  pive* 
binh  to  five  children  iu  succession,  each  ul'  whom  had  clctt  palate.  In  the 
6m  infttanoe  the  defect  was  attributed  to  a  maternal  impression  ;  and,  as  the 
delcTi  was  Ali^hter  in  em-h  child  than  in  tiie  preci-dinj;  one,  Oam't«on  hi]|v 
pum  that  Uif  impreH^icm  was  )i:raduaily  eHaixid.  This  view  of  an  "  over- 
%ipiiif;^'  iropreffiion — if  I  may  um?  puch  a  word — is  nt  least  a  plausililc  one. 

The  ohje<'t)on  that  deformities  are  due  to  dpferta  of  development  has 
y  been  considered. 

Why  in  the  caw  o(  twias  one  should  Im?  defornic<l  and  the  other  not,  in 
uf  aajipowd  nmternal  impret^ions,  is  unknown ;  and  it  is  useless  to 
ifMnlato  )ia  the  subject  Just  now. 

TTie  fiict  that  frt;jht  and  cmotinnal  disturbances  of  other  kinds  are  corn- 
arm  in  prp^rnant  women,  and  deformities  comfHiratively  rare,  is  not  a  jnst 
p»niid  fnr  unbelief  In  the  imwer  of  mntcnml  impressions.  It  would  Iw  as 
namuiunable  to  say  that  s^iirlet  fever  Ls  never  conveyed  by  milk,  because 
l«t  few  ea««  of  the  kind  have  been  reported,  as  to  say  that  maternal  im- 
joos  never  cause  deformilieis,  Ix-ean^e  such  a  connection  can  rarely  be 
i«bed.  The/rt<<  tbat  scarlet  fever  is  soractim(?a  etmveyed  in  milk  was 
vd  estnblislKil  long  b('f<>n>  t\w  nature  of  tJie  iliscase  was  deBuitely  uixler- 
■'■od,  and  it  van  not  rejeetM  bi-cauw  no  explanation  could  be  given  of  the 
nuuer  iu  whifh  it  was  brou;;ht  ai«»ut ;  nor  sliuuld  the  fa-i-t  that  maternal 
■■preBioiu  fuimftinii^  pnidutv  delbrmities  be  n^Jected  btvause  we  caunut 
wdoittml  how  they  art. 


'9t  Uvk  M.  and  S.  Jour.,  M-y  5, 1880. 
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.  ...  ::i?:;e.->I(>x.s. 

■■■-;.  ;;irr  >■('  tills  wliulo  sii!)jfct  yet  tu  Ix- 

-..-.:■.  -lioiilil  Im-  jriijiifliHl  fmni  stn>ni: 

.   >.      .:::\j_  lu-r  prc^iiiiiicy,  llir  rctir  of  tin- 

-.:  :..  ■  I'ulit  Im-Imit  iir-,  tlicrc  i-.iii,  I  lliink. 

F-  u-  a:-  arc  the  instunci's.  relatively 

-:-:::'li,-  t")  maternal   iiii]>rc>.-iini>,  ilifv 

-■~  i-ntly  distri>>siii*i-  \vlii'ii  tln'V  ncrur, 

■   r'fi"j:tiaiit  wnman  ;  ami  I  i-.iLiimt  hut 

■ -■;--!aii  to  warn   Ins  |H'e;_fnant   jiaticnis 

■•    .    :;'.'itiiins  (iffviTv  kind. ami  cspt'ciallv 

..  -.  :■.!•. 

:'■';■  iwiriir  CMiiclnsiDns   with   ropci't   tu 

:■■  lh>  warrantc<l : 

-  reliant  wmnan  mv  dipalili'  i>t'  cansinir 

:  :•'■:-  arc  otfi'ii  (cinnpanitivi-lv  s|i('akiiii:) 
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'  ':'.  ~~\"U  and  the  defi-ct  in  the  ciiihl, 
'A. ■man  to  I'l'  rfinj<'-i(fii.s  nl'  the  iniprc.-sinn. 
■  ■ :  ii'  tM-enr. 
■.'v:ii'U  lit'  i-Ar^r^  the  wuinan  ha^  stated  the 

■  ■.'■.■    amieipateil  delect    heiiire  the    hirtll  of 

-■.*!v  line  ti»  eniiitionul  diMni'Iiance-  wliieh 
^  ■  :  .lun-iieler.  Imt   jihysieal   pain  is  eapahh' 

■  •.  .V   iudnee  delects. 

'.  ".'■•!■.  violence  may  produce  an  inipre»ion 
-.. — I'nt,  a- a  general  rnle,  the  dni-ation  is 

■  .siiaMc  lit'  prmlnciiiLr  tlelects  in  the  luwi-r 
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■■,  ■.ii'tud  distnrlianees.  e>|it'eiallv  iho^e  of 


DISEASES  OF  THE  FCETUS. 

By   barton  COOKE  HIRST,   M.D. 


In  the  brief  space  assigned  this  article  it  will  be  jxtpsiblo  to  ^tve  only 
tt-h  of  the  most  importunl  jjalholo^k-al  couditions  atf'wtiug  iootal  Ut'e. 
On  ftccouDt  of  the  nature  of  the  work,  most  attention  will  be  paid  those 
iatra-titerint'  diseaaes  which  more  especially  affect  the  Bubsequent  extra- 
uterine- ujcii^eace. 

The  x'arions  conditions  that  unfavorably  influence  the  foetus  in  utero 
■all  be  cwnaidered  in  the  following  order  : 

1.  Diiscai^eH  referable  to  uiateruaf  iuHueuccs. 
II.  Diseases  referable  to  abnormal  conditions  of  the  father, 
in.  Si-philis. 
IV.  Infectious  diseases. 

V.  Non- infectious  diseases. 
Xl.  Tranmatinm. 

VII.  Dis(9U4e4   of  the   fcetal   appendages  which    react    injuriously   or 
fitally  upon  the  fuJtus  itself. 

DiaaaeeB  referable  to  Maternal  Influences. — TIit>  (siiilogne 
affections  is  a  long  one.  Kcrvous  disturbauws,  high  teiuperature, 
iefrrtivc  untrition,  dlseasee  of  the  womb  and  of  its  a«lncxa  and  lining  m«n- 
btmc.  alti'ratiun  in  the  bUKKi-pix\-isnn',  the;  prewc^nfv  witlaiii  the  bhxxl  of 
■aluhlc  poisons,  or  that  subtle  iuiluenee  winch  M-e  call  herudity,  may  all  be 
■wwntable  for  f<£tul  disca-sc  or  fcctal  death. 

Thf  Injfumrc  ujton  (he  Fftivfi  of  Nervowt  Dtdurbance  in  the  Afother. — 
luuc  has  <]eQiuu.'4trutod  a  direct  nervouB  eounoctiun  between  ntutlier  and 
vet  no  one  will  deny  the  reniarkable  sympathy  between  the  two. 
Umlal  peculiarities,  aixjuinil  perhaps  only  during  pn^nancy,  are  not 
nn-Iy  ^tnnifM^I  indflibly  u[»on  the  fietus.  The  mother  of  Jes.-*i'  I'onieroy, 
A*  wi'U-kuown  moral  nionslrfwity  of  New  England,  took  delight,  while 
vrring  this  child  in  nlrn>,  in  watching  her  husliand,  a  but<:her,  ply  his 
*fidr.  TJie  \)ov*»  irresiT*til»le  inclination  to  torture  ami  slav  niav  well  have 
W  its  origin  in  his  mother's  pen-erted  taste  during  pregnancy.  Rut  more 
•wriirfiil  !<lill  i»  (he  occurrence  of  physical  defects  or  j>wndiaritie8  in  tlie 
fc*o«,  p^otfj^^phic  reproductions  of  objects  that  have  produced  a  strong 
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impfioaioii  upoD  ibo  mother  duriug  pn>gaaiK'V.  I  had  occasion  once  tn 
idnuaister  many  hyp^Micrmit-  injwtions  to  a  woman  in  the  early  months  of 
gtoiatiua,  prodoctng  iu  several  instances  small  alimvises  which  h^t^  mnspicii- 
oaB  aflais.  The  ehild  vras  born  with  spots  upuu  it  identteal  in  ap)K-uranoe 
■nd  sitnatinn  with  thiwe  iifMui  it»  mcither*fl  ami.  Still  mure  extraotxliuar\' 
exampleii)  of  maternal  imprc^wions  have  been  seen  by  others.^  The  fntal 
cftet  in  some  instant^es  upon  the  fcetus  of  struug  emotions  iu  the  mother 
has  seemed  to  me  explitable  in  the  liplit  of  n^Tnt  discoveries  as  to  the 
fbnnation  of  leukomuiiies  and  ptomuiaos :  jxiriuips  the  (Kiwerl'id  nen-ixia 
diAturhance  arts  upon  the  blood  like  an  elcetric  ourreut  mwu  a  ebeinicalH 
aulutiou,  alterinp  its  eom{K>Hition.  It  would  U'  dlfliciilr  to  explain  by  this 
theory,  however,  caries  of  oonp?uital  iditK-y  which  may  Ik;  trac-ed  U>  eniotiinut 
of  f«r,  anger,  or  di^^ust  diirinp  prt^nancy.  I  have  been  recently  told  of  ■ 
a  n.*mark:ible  case  of  this  kind.  A  ludy  wus  obliged  to  j«is9  the  bridal 
uij^it  with  an  intoxicated  bridegnKim  ;  wmception  oeeiirred,  and  the  ebild 
Ut-auie  an  idiot ;  three  stibsttjuent  children  were  also  meutally  th-lit'tive, 
altliotifch  there  was  no  taint  of  insanity  on  either  side  of  the  house.  The 
impn-s^ion  of  dwp  dingust  experieneed  at  the  first  <sinception  exerted  an 
iofluemx'  on  the  development  of  the  subsetjutut  children.  A  great  fright 
during  prejcnanry,  if  it  does  not  kill  the  child  outright,  may  much  diminish 
itjt  mental  (^jwcity.  Down  '  snvii  that  he  (an  n-fer  t^)  a  numlKT  of  raws  of 
fi\4Uo-mind«lue»s  which  were  the  outa>mc  of  the  siege  tif  Lucknow,  and 
the  ma»  author  refers  to  an  incident  of  the  siege  of  Ijindim  (1793) :  "  Ii^| 
ndlUtton  lo  a  violent  cannonadici^,  the  arsenal  blew  up  with  a  terrific  ex- 
iJunvtu  which  few  could  hear  with  uushakcn  nerves ;"  of  ninety-two 
i'hildtt^n  U»rn  in  that  dititriot  within  a  few  months  afterwards,  eight  became 
idiotM.  M'e  must  tmnkly  admit  that  an  explanation  of  the  siiweptibility 
dU|Jttyed  by  tltc  lielus  t*i  violent  impri-ssions  upon  the  maternal  nervous 
»y?ittiu  iii  U'vond  otir  |H>wer;  we  arc  obliged,  notwithstanding,  to  allow  that 
ihc  tiiet  is  ft!!  well  t<s(AbIi.Klied  a>>  any  tn  nu>dicine. 

IV  /(*rf»nwv  of  ICfnyitM  TanijeratHre  upon  thr  Fa^m. — It  used  to  be<: 
tthMlfiht  tlwi  lever  of  itsi-lf  in  a  prt^nant  woman  was  highly  dangerous  tt> 
the  RvlUK  This  kK«  was  generally  adoptei!  after  the  well-known  expcri- 
iiHHite>  id'  Uuugi','  who  fouiKl  that  if  the  bfxly-leinixraturc  of  a  pregnant 
i-«blui  wn."  n\y*\\  111  105.8"  F.,  the  young  witJiin  it  diwi.  Dol^ris*  in  1883 
ihtiutnl  »Kit  A  fiudt  in  these  expc^riinents;  the  teiuiKrattire  was  Uvt  rapidly 
jllUM^t:  with  ft  gmduni  eh'vation  of  iKxly-hcat  to  lfto'^-106°  F.  the  young 
'•f  ucx^utiut  ai"|i»dx  were  not  nt  all  injurioUi^ly  affected.     Indeed,  a  f<£tus 
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^  Vta'  Un  bwt  iu>«lvru  (w|wr  oa  tbu  subject,  eee  Fordjce  B«rkcr,  Tnuu.  Araer.  Oyn. 

•  MMta)  AilW'lUto  u(  CliiMh'HMl  and  Ymith,  LoiiJnn.  1887.  | 

4  Ank  r  llyuik..  IMT.  Bd.  xii.  u.  xiii.  Sa.  16,  123. 

4  (\iiHL>4kw~n>ttd.  hAUl  Ur«  S^nct4  de  \m   Swiiti  de  Biologic,  Not.  28,  29.     DolJris' 
TWutfc  Wv«  W«M  tx'tulnui'd  by  tktti,  hy  Negri,  and  by  Range  hiinMlT  In  ft  Hcond  eel  of 
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beeu  known  U>  endure  extraoitlinar)'  heat  without  destruction.  Preyer* 
once  found  a  lfm|jcratnre  of  HI. 2^  F.  in  the  anus  of  a  young  guincu-pig 
Id  uten>.  I  have  been  tuld  by  a  ehiekeu-breeih'r  that  on  one  w<aiKiiin  the 
Wflipetature  of  bis  incubatur  was  found  to  be  115°  F.,  and  yet  only  Imlf  hii^ 
diicks  die*l  In  ooiisenuence.  Usually,  however,  a*  Kuu^  fouud  in  his  so-oud 
series  of  ex|)eriment«,  a  maternal  teiuiH-rature  c»t'  lit\iJt°  F.  mufl  U-  Ihlal 
ui  the  f(stug,  even  thoug;h  this  heat  be  giwlually  produeed.  The  praeticul 
UiK-tion^  to  be  drawn  from  th«e  ex|)eriraents — and  they  are  in  awxuti- 
looewith  olinical  experience — are  that  a  Hiuhh'n  ri-t?  oi'teniijemture  to  l(m° 
F.  will  proVtaldy  kill  the  fietus ;  that  a.  gradual  elevation  to  thiu  point,  on 
the  wntrar)-,  need  not  he  feantl ;  and  that  a.  temperatm-e  as  high  as  109° 
F.  will,  even  though  gnulually  pnxbieed,  dc-troy  fietal  life. 

Deftt^irt  Xiilritiau. — Defective  uiitrilion  in  the  raotlier,  withits  ixmae- 
aiueinia,  either  is  fatal  to  the  f<etu«  in  utero  or  el.-*e  U  aixHiuntable  for 

birth  uf  puny,  wretehetl  ehildren,  whu  die  early  or  drag  through  a  siekly 
duldliotid.  The  oauscs  of  the  materual  nialuutrition  nvt-  nmiiy  :  among  the 
BMin'  .i^erioas  are  olimuic  di!*eaf?es,  as  oanoer,  phthisis,  malaria,  uejihriti^ ;' 
cliPmic  ptirioning,  as  bv  lea«l  or  jM'rhaps  toliac^'o ;  inability  to  retain  food, 
■!*  ID  the  vomiting  of  pix-guauL-y ;  inability  t'>  obtain  ftxnl,  a.s  during  rnvf^e 
Hid  Iktnine :  the  "enfants  da  dt'ge"  of  Paris  were  for  some  time  distin- 
gttuliuble  fn>m  the  ehildri-u  horn  iH'fore  and  arter  them.  The  trfjitnient  nf 
fnettU  ill  health  fmm  maternal  antemia  is  of  eoursc  to  improve  tliL'  ntother's 
irojKjveritibeiJ  blood:  remove  the  cause  of  tlie  trouble,  if  po^ible,  admin- 
ister iron,  and  prej-^-rilw  moderate  exercise  in  the  o|>en  air,  with  jierhu]** 
change  of  elinuite^  and  the  birlli  of  a  vigtmjus  intiint  tan  sometinies  lie 
eeciired  which  will  perhajis  (■ontiU'*t  strongly  with  its  predeeesstirs  wbieb 
werr  not  treated  in  utcro. 

Vifttues  of  thf  Emlomdrinm,  the  Womh  anti  'fta  Adntva. — Tliese  new! 
only  br  rnentiuned  here,  for  their  most  fropient  eU'ect  is  the  preniatnre  expul- 
■on  of  the  ovum.  I  have  kuiiwn,  however,  a  groit  iuflanmiator\'  tlneken- 
iqg  of  the  endumetrium  U>  exist  ihrongliout  ]tregnattev,  with  the  result 
spfioreDtly  of  diverting  uutrimeut  to  il.sejf  which  i^hould  have  gone  to  the 
chiUlf  which  was  bom  a  feeble  creature  and  lived  only  a  short  time. 

Aittrafion  in  thr  Mnfrnmi  THf>od-l*i'es>turp. — Rnnge'  found  that  sudden 
fthoHtions  ui  the  blood-pressure  in  pregnant  animals  were  fatal  to  their 
y«ii^.  What  practiwd  lieariug  this  diK*overy  may  have  ^x\nm  disease  and 
deilh  of  llie  human  ftetu.-*  has  not  be<'n  determined. 

Pmaonii  in  thf  Mntfnml  lihutd. — Anv  wilnhle  sidwtance  alisorlx^d  into 
thr  maternal  circulation  may  pass  fmm  mother  to  furtus.*     To  the  prcseuee 

'  Pbr*>«icvl«  d»  Embnro,  ]>]fKir.  1M4. 

'  E.  C^ihn  ftated  at  ii  meetim;  i.f  th*  Berlin  OhrteUlcal  Society  that  eightj-six  perwnt. 

icUldf^fi  frim  mnth<>rf  wicli  nephritis  would  be  bom  etiU  or  ton  f^ble  to  niniTe  loni^. 

'AldL  C  Gynik..  Hd.  xiii.  S.  4P8. 
'Chlnmlbnn.  *?th"r.  wlirylatt'  of  ^iMlinin,  benzoatf  of  ("xtiniB,  Rtm)iiaE>,  rtrycbninc,  nior- 
iJUat,  luiBine,  contvivi*  mbluoilc,  iodide  of  potauium,  uir'u,  Uiv  bile  bbIu,  ralublc  uilu  uf 
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within  the  mother's  I)lw>d  of  poisonous  material  may  be  attributed 
cases  of  feebleness  and  ilI-<leveloj>nient  at  birtli.  Paul '  obaen-od  one  hun- 
drvd  and  tweuty-llii-ee  I'U^'^  ul'  saturnism  in  pregnancy  :  sixty-ibur  of  tliivc 
ended,  in  abortion,  four  in  premature  Uibor ;  five  eliildren  were  fctill-l»m, 
and  of  llio  whole  niimlHT  only  ton  «iirvived  the  age  nf  thrw  yeara  In 
Kunipc  it  is  eUiiucd  that  tohae<;i>- workers  give  birth  to  feeble  ehildreii ;  here 
this  is  denied.'  For  some  puisoos  a  foetus  acquires  remarkable  toleraneo. 
Recently  I  adminlsterrd  larpe  dosea  of  morphine  for  a  lonp  period  to  a  prrg- 
naut  woman  without  u]>parentiy  allixTtiug  the  lietus.  To  the  iniiuenees  of 
some  other  substances  the  foetus  in  utero  is  ver)'  sensitive.  For  instance,  the 
bile  halt.-i  mtHu  to  ]mve  a  m(wt  iM'rnicinn.s  Oftion  ujtnn  f<Ttal  lu^nlth  and  life.* 

Hiwediiy. — Tlie  faftus  in  utcm  juay  ait^uire  from  ity  mother  certain 
tendencies  to  disease  which  may  be  manifested  only  in  atter-lifc :  the  most 
remarkable  example  of  this  Is  found  iu  tlie  transmission  of  hecmupbtlia 
through  a  female  to  her  male  offsprinjr.  Another  c-xtraordinar}-  inrftanee 
of  a  teuJeucy  to  disease  octjuirrd  iu  utero,  hut  maiiifcsti'd  only  iu  adult  life, 
has  recently  l>een  reported.  A  young  woman  with  a  violent  attack  of  chorea 
in  pn^iiaufy  told  her  physician  that  her  mother  had  l)een  aflw'tetl  with  the 
same  distaise  wiiilc  jm'^'nant  witli  liciwlf.  Nothing  is  min-e  familiar  in 
natiuv  than  the  trausinisslou  of  mental,  physical,  and  moral  peculiarities 
fittni  |>arent  to  child;  and  this  fact  nnist  I>e  taken  into  a«'nunt  by  all  clini- 
cians. The  (jncation  a;*  a  whole,  liowever,  I.**  t(x>  large  for  o(insidenttion 
hea-,  anil  it  mui»t  U-  {]Q:it9cd  by  witli  the  brief  mention  it  has  received. 

Diseases  of  the  Foetus  referable  to  Abnormal  Conditions  of  the 
Father. — It  sometimes  hapijens  that  the  HjM'nnatic  ]iartic"le,  while  oijiable 
of  fertilizing  the  ovimi,  is  unlit  to  perform  its  share  in  the  work  of  building 
up  a  ht-althy,  well -developed  fa>tus.  If  tlic  father  is  too  young  or  too  old, 
the  subject  of  some  debilitating  disease,  a  victim  of  chronic  jxiisoning,  or 
a  drunkard,  his  fertilizing  ch-mcul  may  prtKlinv  an  emhrjo  that  will  die 
before  maturity  or  else  be  born  nt  term  a  deiective,  unsound  in&nt.  As 
Kitnrni^ni  in  the  mnther  is  difiaf'tn>ui<  to  tlie  ffetns,  wi  also  a  man  satui-ated 
with  lead  s^^nif  alnuifit  tncTijKjhle  of  piiK-reating  hmlthy  children.  Of 
thirty-nine  pregnancies  in  women  whose  husbands  were  suffcrei-s  from 
rhronic  Iead-j^>oisoning,  eleven  ended  in  nlwrtion,  there  was  one  still-birth, 
and  only  nine  of  the  children  sun-ivcil  early  infancy."'  Men  afilicted  with 
nephritis,*  diaU'tes,*  phthisis,*  or  cancer'  have  been  found,  in  some  iustauecs, 
unable  to  produce  a  fcetns  capable  of  normal  growth,  while  their  widows, 

1f>Ad,  nnd  lr)l»iiivi  nre  i^ome  of  the  iiuhjtiince:<  that  havo  been  known  to  poH  from  the  mfttcr- 
nal  int'*  the  f<Pl«l  M-rtd. 

'  Th^dp  Pari*.  Ift61. 

'  Himt,  Amer.  P>"»t.  of  Ohrtetrirfi. 

*  Sw  VnJfiita,  Ostcnrichbche  Jnhrb..  180!*,  Dd.  rvHI.  S.  168. 

•  Phu),  \iv2.  iii\. 

*  Prii'*llfy.  Luiiilemti  Lt-durw  nu  I ntrn-uterine  Oeatb,  London,  1887. 

•  D'Omrep-mt.  Nmic  Z^-iUchr.  f.  0«burt».,  IMlH.  Bd.  vi.  S.  S4. 
'  Jwoiliiemiur,  Did.  encycl.  de*  Sci.  MM.,  tat.  "  Avort«iu«ut." 
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ialiaBi{tiontly  iiuirricd,  tuivu  bonie  li«ilthy  tihiltlren.  DriinkeiiDess  iu  the 
ftlbtT  ift  uui  iiilmjiieiitly  a  cause  ul*  ill-4lt'vrh)piiit-nt  in  the  ftptitd.  Down  ' 
im  ohstrved  twelve  cases  of  sjiuradio  crftiuism  iu  Knglaud,  tlic  mnjority 
of  whiob  coiild  be  traced  to  driinkeimn^  In  the  father  at  the  time  of  pro- 
cmtion.  Maltiiewu  DiiiKtiii'  has  aisw  i-allfd  attt-iilioii  receutly  to  the  evil 
influeiKV  iijKm  the  fcctus  of  iutuxieutiun  iu  the  pureuts. 

Syphilis. — This  ditw^ise  of  fii'tal  life  ig  jtut  in  &  -t'liarate  section  chiefly 
ea  MHYiiuit  uf  iljn  j;r«it  importauee  and  relative  fi-equency.^  It  is  8fparat<Hl 
fnun  the  other  iiiiiftious  diseases  l>etuu.se  its  uianucr  of  iuvndiug  the  embryo 
lod  fi£lu»  iti  jieeuiiar.  If  a  %\-onuin  i?*  syphilitir,  every  ovum  within  the 
ifTOT  u  diAeai>ieil,  utid  if  fertilized  will  eouUmiinate  tlie  reHulting;  embn^'o. 
)ft:^l|ll  other  liiind,  eueh  fertilizing  element  from  a  man  with  (his  ditH'uso 
\h  itself  the  seed  of  the  distirder  to  infeet  the  ovum  whioh  wc*ives 
il,  altliuuffh  tlic  uiatcrnol  organism,  as  a  whole,  mar  retuaiu  iinaffccted. 
Again,  if  the  i«yphililie  |>ois<in  Is  Intnidiut^Kl  into  the  body  of  n  pre^imnl 
wnman  jirrvtounly  healthy,  tlie  di.sejt.>4-  luuv  l>e  truii^mittt^  tu  the  tietttb  iu 
Blrru.  This  doctrine  of  the  modes  in  which  an  embno  may  become  tainted 
fvUl  !$y|thili^  has  not  yet  met  with  genend  necvptaiiee,  althuiigli  it  can  he 
Mippurt4<d  by  stnmpwt  proofe.  Xo  one,  nf  «r<)urse,  now  denies  line  fiiet  tlaat 
I  wiiman  infected  l>efore  or  at  the  time  of  iusemiiiation  will  prolmUly  pro- 
duce ityphilitic  (iflrtprinj^.  That  the  di.sefl.->e  can  be  traiii^uiitted  to  the  fietiiB 
a  Otero,  or  dial  the  ovimi  ahme  cau  i»e  infected  while  the  nuilher  rcnmiu(§, 
for  a  lime  at  lutst,  free  from  the  di.>ease,  ait*  statemeuts  nut  •**}  universally 
KJinittnl.  A  prominent  authority  iu  this  country  says,  in  a  recent  edition 
«fbin  Witrk  on  olwlt^ries,  "The  syphilitic*  jM>iw«i  will  not  travcTw  the  wpta 
iUervftiin^  U'tweeu  the  fa?tal  aud  the  maternal  vascular  systems."  Neu- 
mnn,'  howeiiTr^  has  neen  this  very  thing  otvnr  in  five  out  of  t^ventj*  women 
«4n  wcrr  infwted  with  syphilis  during  pregnanrv.  In  tiie  Materiiit^'  at 
Bankaux,*  <if  twelve  women  iufet-ted  with  syphilis  in  the  first  four  months 
of  pfw^taiicy,  all  ^ve  birth  to  dead  children  ;  in  those  (*as<-s  in  whii-li  in- 
kdno  •)(x'urred  frum  the  fourth  to  the  slxtli  month  ulxnit  half  llie  children 
wm  stilt-Uiru,  and  in  seven  east-s  of  infetlion  during  the  hisl  ihrtv  mouths 
dKf^wfre  firtir  srill-hirtlis.  I  have  attended,  in  the  Philadelphia  Hospital, 
a  vumau  who  anpiired  a  clianen*  in  the  tJiird  month  of  prej^iiam-v  :  her 
duld,  Aill-born,  bad  on  it  unmisiakahle  evideuec;*  of  >4yphilis.  This  cannot 
ttnie  inu(*h  surprise ;  for  It  becomes  every  day  more  clear  that  the  syphi- 
Ihic  poimm  i«  "  a  |jarticulate  and  living  vini.«,"  •  and  we  shall  pres.ently  offer 
M^le  evidence  to  prove  Uiat  disease-breeding  germs  can  jmiss  from  mother 
tofacoi.     CoUerier,  Nona,  Follin,  Charnlcr,  Mirewr,  L^nglcbcrt,  Corry, 


1  (»p.  dt  •  Edin.  Med.  Jour.,  April,  1888. 

'  Biifv  tatitaatt*  thkt  eigbty-thnv  per  c«Qt.  of  prctnHture  births  uad  ftill-birtLa  qui;  be 
tnini  '.'>  ryphilii  in  "itf  or  bolb  of  the  pftrr-nu.     {Zdtichr.  f.  Geburt^.,  Bd.  t.) 
•  WiMi  Al«l.  Prww.  "!)(.,  XIX..  1885. 

'Hirifftrpwi.  abtmct  in  ifow  York  Med.  Kecord,  April  12, 1887. 
•i.RntcbJQKin,  Brit.  Med.  Jour.,  1B80,  i.  279. 
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membranft*,  the  gnmmatoiw  and  miliary  deposits,  and  the  morbid 
of  ui>iii»ective  (issiK>  in  tlie  brain,  Inn^^s,  ])an(-ri-9.s,  kiducvs,  liver, 
ud  >t{iki*u,  aod  iu  the  coats  of  the  intestines  and  walk  tif  the  blotid-vei^sels, 
dmg  with  a  chararteristic  o«t€<>i'hondritis,  fihimld  demonstrate  the  oharai4cr 
fif  the  iluiivMf.  It  oiiea  falls  to  the  lot  of  the  ^neral  }init-(ilioiier,  liow- 
nrr.  l4)  observe  eases  of  re|)eated  foetal  death  the  cause  of  wiiieh  is  obscure, 
althouf^h  FfUKpieion  natnrally  rvtita  upon  nvpliilis.  Thanks  to  the  invostiga- 
liou  of  Werner,'  Hufie,'  Ijomi'r,' and  others,  it  is  now  well  establisliwl  tliat 
fTphdis  can  be  rect>gniited  in  the  fujtus  by  a  few  signs  easily  found,  i|uito 
chararterUtic,  and  requiring  for  their  detection  no  sjMHTial  training  In  the 


Flo.  1. 


Kio.  2. 


■0*. 


'S&i^ 


T1U»  Aoviag  qrphlliUc  oMaochondriUt. 
lW(«tMr.) 


Mlanwoopio  appeamnce  or  ajrpltlHttc  oMeo- 
cboDdritli.   (Wafa«r.) 


owdioJa  of  patholoffieal  ppflrarch.  Wt^nor  was  the  first  to  oall  attention  to 
lairiMW  cDudltion  uf  tin*  dividing-line  between  diaphvsii'  and  ejiiphvsis  of 
Uip  li>t^  bones  of  a  syphilitic  infant.  Instead  of  a  sharp,  regular,  delicate 
Eae  fomux!  bv  the  imme<iiate  apposftion  of  rnr("ilni;inonB  to  Ixtnv  tl^wue,  as 
n  a  bfultliy  fa-tus,  there  may  Ih-  seen  in  sy|iliilitic  (uises  a  jaggi^l,  rather 
brad  line  of  a  yellow  color  sejmrating  bone  from  partilage.  A  microscopic 
■ttily  iif  tliifl  portitni  nf  the  bono  shnws  that  there  has  been  a  premature 
Mftufit  at  iiAsifitatiuii  which  has  endtxl  in  fatty  defeneration.  F[>r  more 
tb«n  a  year  I  rarefully  liK>kc<!  for  this  sign  in  ever\*  case  of  unmistakable 
fccti  n^hiJis  that  oocnrrcd  in  the  Philadelphia  and  Maternity  Hospitals, 


'  VirchoWi  ArL-hiv,  n.i   1.  H.  ma. 
■Zaitodir.  f.  Ovbiirt»b.,  Bd.  i. 


»  n>id.,  Ba.  I. 
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aiifl  never  failed  to  find  it,  while  in  cloiibtfiil  cosee  it  pmved  a  valuable  aid 
to  a  correct  diagnosis.  In  the  Frunenklinik  at  Bcrliu*  thit<  uif^n  wa»  alttf> 
carefully  investigated,  wiiii  a  result  wholly  favorable  to  its  di^tiactive  char- 
acter.' 

Fia.  8. 


Head  of  ftnmar  ifaowluK  sjpLlliUe  oMvochaDdrttb.    (Cue  Id  PfaU«defpbl*  HofplUl.) 

Accordinjr  to  Uiijre,*  the  liver  of  a  healthy  infant  t^Iuiuld  oonfftitiite 
abuut  oue-lhirticth  jmrt  f)f  tlic  iKxIy-weighl.  In  sy[>hiHtic  infants,  ho«- 
ever,  this  proportion  is  nitich  exceeded,  the  liver  turming  in  extreme  cast-s 
ontveighth  of  the  total  liody-weight.  The  spleen,  too,  is  mueh  enlarged  in 
syphilis:  this  iirpati,  whifh  in  a  mirnial  fietns  at  t*'rni  ^hntdd  Ik?  in  weijjht 
one-thret'-hnndit-dth  part  uf  the  whole  b'xly,  often  much  cxrt'wis  itH  dne 
pro|x>rtioii.  Upon  thctue  three  sipns,  the  yellow  Hue  between  epiphysis  and 
diftphysis,  the  incnwiwHl  weight  lyf  livur,  ami  the  iucrrat-sfd  wtiight  of  spleen, 
all  easily  discovered,  the  diagnosis  of  syphilis  may  rest  with  reasonable  cer- 
tainty. If  one  would  push  the  inveuti^tion  further,  perha)M  the  next 
surest  indi«itit>n  iif  syphilis  might  U'  fimnd  in  the  lungs.*  The«o  organs 
will  manifest  a  syphilitic  infection  in  three  wnyp:  by  an  intci-stitiai  over- 
growth :  by  the  pr(5>enee  of  gumnmta ;  by  a  peculiar  catarrhal  inflamma- 
tion, resulting  in  what  in  callc<l  white  pneumonia.  The  firHt  of  the«e  is  the 
most  cximnion  :  the  eoiuiective-t issue  overgrowth  al>out  the  blood-veSf*el8 
and  the  alveoli  gives  the  lungs  gi-eater  weight  and  more  solidity  than  they 
nhnnld  pofwew  ;  their  color  is  nfVen  dark  red  ;  if  the  infant  has  breathed,  as 
it  eomnmnly  dim**,  althongh  im|K'rfectly,  fr>r  a  short  time  after  birth,  tlie 
lungs  will  not  float  buoyantly,  altliough  they  do  not  usually  sink  outright. 

'  Lomcr,  loc.  eit 

»  ZwciiVl  tbmdfwcrilwa  tliepro];nssu'f  tbed)»ea»i>:  •'There  is  formed,  in  a  cermin  region 
of  Um?  cftrtilnge,  granulaUuii-tiaMte,  iiteuffioiently  supplied  willi  t.I(K>d-vftweU  and  ill  ni.«r- 
iihed.  There  reeultA  necrosis  of  this  tissue,  with  an  Attempt  ut  i-xrulialion  ttnd  «ii  aecutn- 
panying  sappuration."  ^ 

'  T-oe.  rit.  " 

*  For  BO  cxc^ylingly  intepesling  paper  on  tbis  siilycct,  eoc  Heller,  Die  Lungeno 
kraQkungi-n  bei  ang«borenor  Syphilid,  l>eutscb.  Arch.  f.  KUq.  M!.-*!.,  Bd.  xlii.  S.  151k 
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lily  it  may  be  soon  (hat  the  alvwtli  are  itincli  enrroaohed  upon 
lilial  thicken iti|!:,  and  (hat  lung-ex|mn8it>n  aiul  iulu|nate  reHpi- 
are  iiapoMible.  The  catarrhal  pneumonia  in  utcro  due  to  svpliilis  ie 
nrp.  The  lungs  in  this  iurm  uf  diseatie  arc  hir^  and  heavy;  they  quite 
fit)  out  the  tliomcic  lavity  and  bi-ar  ujuni  tlieir  oxterual  surllux;  the  imprint 
of  the  ribs;  in  eolur  they  are  white,  the  wht>]e  or}?an  haviug  undergone  a 
nmr  or  U-^a  romplet^  tatty  de^neration.  Tbid  conditiun  is  quite  inoum- 
patible  with  extra-uterine  life:  the  infant  never  breathes. 

Prognosis. — The  chanees  tor  a  syphilitic  embr\'o  reaching  a  healthy  ma- 
I  luritT  art*  very  Hlim.  Charpentier  found  in  an  unalyiiia  of  hIx  hundred  ami 
that  more  than  a  third  of  tlie  pregnancies  in  syplulitlc 
«imM  in  abortion,  while  a  lar^e  proportion  of  the  children  born  at 
[Imn  wen*  dtad.  Add  to  ihiH  the  low  vitality  of  syphilitie  iufauLs  and  the 
mortality  among  tlieni,  and  it  will  Ite  found  that,  fortunately  for  the 
ben^litary  syphilis  is  not  so  eununou  as  one  might  cxpoct,  if  it  is 
(or  in  children  of  more  than  a  year's  growth. 
TWatmmt. — The  treatment  of  foetal  a\'phili«  is  best  I)egnn  Ijefisre  the 
ibrro  19  called  into  existence,  by  eradicating  the  disi-a.sc  from  the  pan>[iU. 
If  only  one  is  art'cctwl,  the  treatment  of  the  other  is  of  course  stijKTHuons. 
of  donbtf  however,  both  man  and  woman  should  l>e  put  un  a  long 
wafff  of  anliityphilitic  rt-mcdics.  The  direct  trcatnicnt  nf  the  iiiibnu  or 
firtu  alVr  njnception,  while  not  so  satisfactorj',  should  not  be  neglected,  if 
t)wi>*  M  good  rea8(^m  Ut  believf?  It  ayphilitio, 

Bdtli  men-ur^',  in  its  soluble  salts,  and  icKlide  of  potawiiim  will  pass 
bto  ilic  frctal  circulation  and  may  raodity  or  entirely  prevent  tJie  morbid 
fnmwnf  ('hamcteristio  of  the  disca.se.  Along  with  these  remedies  it  might 
not  1*  nmiss  to  give  t-hlonile  of  potassium.  In  raoHt  easi-a  the  placenta 
■ill  Iw-  di^HL^cfl  nnrl  the  clfeetive  area  for  oxygenating  tlie  fo-tal  blood  much 
dimiulthifl  ;  ami  it  is  in  auch  ("nsefl  that  this  drug  diM«»  go<Kl,  and  has  Ixvn 
n*«immi^ndtd  by  Simpson,  Barker,  Penrose,  au<l  others,  although  it  may  be 
d«iU«I  if  tlie  explanation  formerly  offere<l  would  account  for  its  favorable 
irtioD.— {lint  it  increa*ied  the  oxygenating  |>owcr  of  the  maternal  blood. 

Infeotioaa  Dlseaaes. — ^These  aifections  are  proibictcd  by  the  entrance 
tKn  the  Ixidy  and  tlic  development  there  of  some  low  fimu  of  life:  tliia 
tw  been  c*incbwively  pro%*c<l  of  many  infections  diseases;  of  the  rest  it 
ony  be  nireJy  inferre<l,  although  the  exact  nature  of  the  matrries  moj-hi  haa 
is  snmf  instanoM  not  yet  been  demonstrated.  The  only  medium  of  com- 
niu«-&tion  with  the  ontcr  world  possible  to  the  fwtus  is  the  materual  hlwid. 
K  ibcftfope,  the  fa^tus  Is  atlaeke<l  l>y  an  infeiTtioua  disease,  the  micnM>rgan- 
i«o  ih&t  p^.1duc»  it  must  have  [Missed  from  the  nmlenisd  into  tiie  foetal 
]Mlian  of  the  phicfnta,  and  so  have  traveled  the  septa  intcn'ening  be- 
t**ni  thr  frptnl  mid  the  maternal  blood.  Many  ohscrN-ers,  Imwevcr,  deny 
•^pofcibility  of  tiiis  transmigration.     Bruuell'  and  Davainc'  exjKrrimeut- 


TBtb,  Afvhlr,  1888,  p.  459. 
Vol  l_i6 


■  Bulletin  dc  I'AcwletDie  de  M^ecine,  1867. 
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injj  with  the  Iwu^illi  of  anthrax  Haw  large  rohtnies  of  them  heaped  up  on 
tlie  niatoni:il  8i<lo  of  tlic  plai-cuta,  while  the  tcetul  structurt's  were  entirely 
free  from  disease.  Straus  and  Chamljerland '  failed  to  infect  animals  by 
injecting^  the  Ii1(hh1  of  a  fietUB  taken  from  an  aniro:U  that  hail  die(i  o^fl 
antlirax.  Kuuge  of  Dorjiat  iuoeulated  a  numlwr  of  pn^iiaut  ruhbil^  with 
tubercidosis,  but  fnilecl  alTsoliitely  to  detect  the  eliaraeteristio  bacillus  iu 
a  Bingle  ftetus.  Cbambreleut*  (piotes  Budtn,  Taraier,  Charpentier,  Hoff- 
roann,  Joasinsky,  aud  Feliling  as  denyinj;  the  (H)s3il»ility  of  the  passage  of 
microbes  from  mother  to  fwtus.  V.  Ott,^  in  a  reeent  article,  after  pivinjr  a 
r£Bum6  of  the  literature  on  tlie  subject,  expreaBes  his  disbelief  in  the  pas- 
sage of  solid  particles  iuto  the  plaeeuta,  and  9up[K)rt8  his  statement  by 
describing  exiieriment«  of  his  own  wliieh  altert-d  the  constitution  of  the 
mother'^  bloixl  without  in  any  wav  affecting  that  of  the  ftetus.  \Vo)0** 
infei-led  a  numlH-r  of  rabbits  and  guinea-piiTH  with  anlhmx,  hut  failed  to 
find  a  trace  of  the  disease  iu  their  vouup.  Curt  Jani,'  an  assistant  of  I'ltif. 
Weigert,  havinp;  an  opportunity  to  examine  the  Ixxly  of  a  woman  who 
had  died  in  tlie  fifth  month  of  prc^namy  fnim  gejieral  miliary  ttd»en!ulogis, 
found  not  a  trace  of  llic  bacilli  in  plaoc-nta  or  ftetus,  although  e\'enr 
materna!  organ  swarmetl  with  them.  Urviteli'  inttculated  seven  prejjnant 
mm-  with  the  microbes  of  mmistsKeptirfemta  :  the  expt^riment  was  nt^tive 
as  pcpaixls  the  VfunK.  Bompiani"  aud  Morlsani*  have  ob^rved  pregnant 
women  witli  anthrax  while  their  infants  remained  unattected.  Knikenberg* 
experimented  with  the  bacillus  prodigiosus:  he  emild  not  in  a  single 
intDtam^'  discover  tlnit  it  jKis^ed  into  the  lletal  portion  of  the  plitcenta.  On 
the  other  hand,  earefiil  experiments  and  clinical  oWrvations  bear  witness 
to  the  fact  that  microbes  can  piiK.-*  from  mother  to  fcctua.  In  18fl'2  Arloing, 
Comevlii,  and  TUoina-s"*  siiowed  that  the  anthrax-bacilli  could  pass  from 
mother  to  fo>tu?  ;  in  the  snme  year  Straus  and  Chanil)erland  recalled  their 
first -exproifsed  opinion  and  announeetl  their  belief  in  t.he  tmiisniission  of 
diseastvgerms  to  tlie  fu-tus  iu  utero."  Chambrclcnt"  was  able  to  cnltivate 
tlie  microbes  of  eh  iek  en -cholera  from  the  fietal  1)Io<kI  and  to  inoculate  other 
animals  with  the  cultures.  Mars^^  of  Craet)w  after  injectiuj;  putrid  solutions 
into  the  mother  nniniol  found  large  numbers  of  micro-oi)ranisms  in  the  f(etus ; 
and  Dr.  Pvlc,"  working  in  the  Pathologieul  I^alwratori"  of  the  University 
of  Pennsylvania,  obtained  the  sanic  results ;  he  also  claimed  to  have  found 


»  Ibid.,  Bd.  ciii.  S.  622. 


*  Comples-rfnil.  dp  la  Sno'neto  dt^  Biologi*.  Iftft2,  p,  fiS9. 

*  RoclieHiis  our  to  Piis«age  de*  ElvmonU  flgur^  A.  tntvera  lo  FlaoenU,  Paris,  16SS. 
'  Arch.  f.  Oynik.,  Bd.  xicvii. 

*  Vtwh.  Arth.,  Bd.  ov.  S.  lf>2. 

•  Ln«U|;.  Dissert.,  St.  Peton»l«irff,  1B85,  p.  77. 
'  Annol.  dl  ORtet.,  Mny-^hine,  1887. 

•  Abrtr.  in  Cenlmlbl.  f.  ClnmnE.,  vii.,  1B87. 

•  Arrh.  f.  (Wnak..  IW.  xxxi.  U.  iii.  8.  318. 

'"  CompU-rond.  d^-s  St^ances  de  TAcad.  de»  ScienoM,  1882,  t.  xcii.  p.  789. 
"  St-c  Koubiiswjff,  ibid.,  t.  c.  p.  378.  "  Op.  fit. 

u  Arch,  de  TocoL,  1S83,  p.  381.  "  Had.  Neva,  Aug.  80,  1884. 
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a  in  a  foetus  that  had  been  removed  by  CEesorcau  scctton  from 
dyin^r  of  septireemia.  Kouhftssntf,  worliinj;  niKler  tlio  siipfMTision 
of  PiiHteur  in  Win  laboraton-  iu  Piiri^,  iu^^tImI  that  he  uevcr  faili-<l  to  tiiid 
lie  aulbrux-bcu^iHus  iu  the  fcetu3  when  the  mother  hod  been  thoi-uughly 
io&fti^]  wiih  the  disoaAP,  extvpt  in  one  inptjinw,  where  of  twn  fajtiisea  one 
me  partially  raaoeraled  and  its  phiccnta  the  seat  of  bemorrbaj^ic  extrava- 
laduns,  while  the  other  was  well  developed.  In  the  former  of  these  two 
M  htu-JlH  were  found,  but  in  the  latter  tJuy  were  present  in  lar^e  numbers. 
L'poD  thii*  ejc|K'rirjicie  Koubantiofl'  ba^ett  tlie  a)uebi}it4in  that  the  placenlii 
on  offer  effective  rcsi^tauoc  to  the  possu^  of  micrubcs  only  when  its  con- 
dition is  pathological.  Sangalli'  and  Ahlfeld'  Imve  eaeh  observed  a  (s»e 
of  anthrax  in  pre^iianey  in  wliieh  the  ftctu.s  ai^cjiiireil  the  di!<ea^>.  In 
jUUfelJ*!!  caso,  however,  the  infetaiou  probably  oeinirred  duriug  lulwr.  A 
CHe  is  recently  reported  iu  which  the  fietus  was  infected  by  the  diplocoocus 
pDram^^miie  (Fr^nkel)  during  an  attaok  of  pleiiro-pneumdnia  in  the  mother ;  * 
b)  oonnection  with  this  report  is  tletailwl  aji  ex[»erimeut  in  wliicli  the  young 
«fa  pregnant  rabbit  were  infected  with  tho  meiiingoeoccu»  taken  from  a  caac 
ir«>-i*pinal  meninjyitis  and  injected  into  the  mother  animal.  Jaquet's* 
Its  nliowetl  that  the  miomofXYiix  Urtraj^^inuri  wnild  pass  from  mother 
KoeeubHoh^  has  reported  a  ca.-*!?  of  ctm^niilnl  <tt*teumyelitis,  eysti- 
Bpiti  have  been  found  in  the  new-born  of  pipfs,  and  filarito  have  been  dis- 
wrmd  in  fmlal  puppies.*  Cnlleetiotiw  of  pus  have  also  Ijeen  found  in  the 
onr-biim  infant/  Malvi>z'  iulW'led  with  nnlhrax  four  prejiiumt  nihhltH, 
onotaituDg  tliir^-two  foetuses:  two  of  the  latter  were  iniect»}  in  uteru. 
ETprrimentA  with  tlie  lHe)llu.s  pn>dij;tosii.s  and  mirroeoeens  tetra^onus  wore 
at^ative.  Malvo/  believes  tlmt  itnly  thone  mi('rol>es  wliieh  pn«hR«  some 
IcDcn  in  the  plaocnta  can  i>asd  into  tlie  fi^etal  eireulatiun.*  In  Bin-h-Ilirsch- 
Wd's"  exiK-'rimentfl  on  pn-jrimnt  animals  with  antbmx-btu-illiis  the  resuitB 
were  iu  the  majority  of  lasws  favonible  to  the  view  that,  micro-orpmismi* 
GUpOM  from  maternal  into  foetal  blood."     An  inten-stiug  study  has  lately 


•ffas.  Sl*sl.  Ital.-Lntnbard..  \HM,  Vm.  A,  fl. 

*  BmiAv  a.  Axbrit  tm  H.  (I^^Hiirtt.-Ornik.  KVmik  xu  Mnrbur^,  18S&-M. 
'  P.^  aM  B.'nh'iii-Um>'«]iiK7.l.  Ia  Kifunna  M«l.,  1887.  No.  80. 

*  At  m  mrvUm;  of  the  Uorlin  OlMtf:trtoal  Hooifty,  F<.-)>.  10,  1886. 
*<2aa(»l  l>,v  Watson  Cb<5.me,  Brit.  Hcd.  Jour.,  1B8S,  vol.  1.  p.  452. 

*  Boqrijut,  PaUiciIo|[io  gin^mlB. 
'  Ib  ilwt  Liincct,  1  JtttT,  rv\.  ii.  p.  809,  ia  an  nocount  or  an  Ab«c«w  of  the  vMtibule  opened 

htKin  aftor  Mrth.  My  fH^nd  I>r.  Ue  Bchw«mtit  tells  me  that  in  superinwndiiiif  a 
|"«*(r-rtnn  »isr»inatl<>n  «if  no  infiint  flt-Iivered  in  my  aemoo  in  (he  I'hiMoIiihin  flo«pitAl, 
k  «■  in  lh«  an(4Ti(>r  nii>)i»<ittntiiu  a  lluid  cln^pty  resotnMliii;  pus.  Tho  mother  wiu  in 
■  ^IncmQiiilJon  fV^>ni  *fpticit*itiiii  wliL-n  th<?  child  was  b<ini. 

'-^If  MiV-nnlwmn  dii  Pnwagtdca  Bwct^w  Ae  la  SAin  uu  FiHm."    SueccnfUl  thesis, 

*dAB.  dp  I'liwtituI  P»*teup,  1888,  No.  «. 
'lidM!h«a-  M«^.  Worh*-n«c-hr.,  N<..  42,  1889. 
"Sm  4j^o  YTiilff  *'  ITctcr  Vererhung  von  InflRcticnuknuikbeitCD/'  Virch.  Anil.,  Bd. 
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bocn  made  of  the  passage  to  and  irom  the  blood  iu  the  ktdueys  of  micro- 
organisms, which  has  a  direct  l)oarin^  upon  the  i)assage  of  mtcrulx?^  fnjm 
mutlier  to  ftetiiii.'     It  was  fiuiiid  tliat  hucilti  iHd  \iam  not  only  from  the 
blood  into  the  uriuiferous  ouual^,  but  also  bock  a|*aiu  from  urine  tii  bUmd. 
It  swms  that  we  must  concede  to  these  minute  crtaitnres  the  ability  U>  |>ene-^ 
trate  the  plat^nta.     Indeed,  in  no  iithtT  way  cciuld  we  explain  the  ooLtir-V 
reace  of  intoctiuus  diacasca  ia  the  foetus,  and  the  li^t  of  these  ib  already  a 
lonj;  one.     Perh!i]>s  the  microbes  are  carried  over  to  the  fwtuu  from  thttj 
materaul  cin-ulatlon  t-nirkwid  in  wandering  wliit*!  blood-corpuacle!*, 

Varioia. — The  ooeurrouue  of  variola  iu  utero  has  long  Ijeeii  a  ia<*l  bej'ood 
dispute.      The  fnetu?,  however,  is  not  always  afl'octod,  even  thoujrh  th^i 
miilher  has  the  disease  badly  ;  on  the  other  hand,  the  mother  may  transmitj 
the  disease  to  the  child  Iu  her  womb  altliough  she  remains  healthy ;  or 
liyht  atUu'k  of  varioloid  iu  tlie  mother  may  l)e  aswK'iati'd  witli  vindeut 
small-pox  in  the  fojtus.     Again,  it  has  boon  notod  that,  of  twins,  one  or 
Ixtth  may  l>e  aflw^wl.     Many  observers  have  tried  the  etfect  of  vaci'inattiig 
a  prejjriiaut  womau :  iu  the  majority  of  cases  a  subsei|uent  vaccination  uf|fl 
the  child  "  took  ;"  occasionally,  however,  it  was  a  failure,  apparently  because 
the  virus  liiul  affected  both  mother  and  f<i>tus.' 

Rubeola. — The  traiisnussinn  of  measles  from  mother  to  fietus  is  a  nti 
occurrence,  but  is  not  unknown.     Thomas' was  able  to  collect  six 
from  medical  literature.     There  are  also  cases  recorded  of  uH-oslesappearii^l 
in  the  first  few  days  after  birth,  niaking  it  pnilmlde,  from  the  short  iMTiodj 
of  imidiation,  that  infecliou  had  occurred  in  utcro. 

ScaHafina. — There  are  a  few  well -authenticated  cases  of  children  Iwi 
with  an  unmistakable  scarkitinous  rash  u|Min  tlu-m,  aix'omj>ani(<d  by  feveri 
and  tb]lnw(xl  by  des(|uumution  aud  albuuiiuuria.     Those  reported  by  Lcolc* 
aud  Safliu'  are  r|uito  tx'pical. 

En/MpefaA. — Kaltenlwu-h,'  Knnge,'  and  Stmt/.'  have  rcportt-d  cases 
were  in  all  pmlMibilily  enaipelas  in  utei-o.  LebcdeflV  however,  has 
sented  convincing  evidence  of  the  possibility  of  iutra-uterine  eryniiwhis.  In 
the  subcutaneous  tissues  of  a  child  bom  of  a  mitther  in  the  luid.-'t  of  un 
attack  of  the  disease  were  found  Kehleisen's  micrococci.  The  chihl  Imd 
lived  only  ten  minutes.  ^ 

Maiaria. — Many  practitioners  have  reported  raws  of  periodic  exaccrlia^H 
tinns  of  temperature  in  the  new-liorn  np|)arently  due  to  malaria  acquired 
during  iutra-uterine  life.     I  had  such  a  case  myself  recently,  iu  which  the 

*  Schweizer,  •■  Ccber  tins  Dtirchfjulien  von  Baoillen  duruh  die  NIeren,"  Vitvfa.  Ardi., 
Bd.  ex.  S.  255. 

*  For  BD  extfruivr  1iil>lin^rR|ihy  of  inu%-ut«rin4'  variola  and  vaoclnation,  see  Tamler  «l 
Budin,  op.  cil. ;  Wolf,  Virch.  ApcIi.,  Bd.  ev. ;  Cbumbniloiil,  loc.  clL 

'  d^iemosen'a  Hatidhucli,  vol.  ii.  p.  fiO. 

*  Med,  News.  1884,  p.  fi*l  (g.Kxi  t)iWu.i;raphv). 
»  New  York  Med.  Rword,  April  21,  188(3. 

*  OntralW.  f.  Oyimk.,  Nr.  U,  18W.  »  Ibid.,  Nr.  4fl.  18M. 
■  IbM.,  ix.  218.  ■>  Zeitschr.  f.  Gvburtsb.,  xu.  831. 
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ksipamture  of  a  aew-txtrn  iiifatii  raac  ou  two  sDccessivc  aftci-noons  to  103° 
F^  ibe  lover  beinj;  jiroowled  by  groat  uncasiucss ;  quinine  to  the  mother  iu 
hij^r  daeen  |iruin|itJy  cnnxl  tlic  child.  Unfortuimt^'K,  tJie  j^'-niw  of  Tjabanui 
wm  not  kM)kod  tor.  Quite  nxx-ntly  I  have  liad  under  my  aire  in  the  Mn- 
tmu'ty  PaviliMD  of  the  Philadelphia  Hospital  a  woman  and  her  new-bom 
ttfrnt  in  l>oth  «f  whom  Uie  re^ideut  physitriun,  Dr.  Prestou,  discxivered  Uie 
eristic  txKliR*  in  the  blood-etirpuacles. 

Ihhercuhm*. — Curiously  enough,  the  transmission  of  tulxreulosis  to  the 
in  utero  is  an  exeeedinjrlv  rare  oocarrt-uee.  Demme  onee  ibund  the 
l«*-lMiciliut^  in  the  moeenited  fu^tuii  of  a  tuberculous  woman  :  this  h  tlie 
noly  instADCC  of  f(etal  tuberculosis  that  I  know  of,  in  human  pathi.Iog)*  at 
ImmI.  Then-  ia  a  i^iniihtr  (tLse  in  vcteriiiarv  medicine  :  ffohne  on  one  (N'CJk^iou 
taawi  tuU;n^-lts  in  a  still-twrn  (aUf,  iu  whicli  were  disooveri'd  the  bacilli  of 
tobcrculusis.  While,  therefore,  the  |»assage  of  tubercle-bacilli  from  mother 
to  ftrCus  i«  a  possible  occurrenw,  it  must  be  rcptrdeil  as  verj'  exceptional. 

StfjIwamifJ.^TUv  possibility  of  the  tninsniissiim  of  septic  micro-orj^n- 
IBM  from  mother  to  foetus  haa  been  deuied  by  uiauy,  but  the  occurrcQcv  of 
BTKifl  iufertion  in  utero  has  Iwen  strongly  aftirmwl  by  Kouliasfioff,  C'hamlirc- 
IvDt,  I*v1p,  Mam,  A'iin  Hoist,  and  olhcrn.  Von  Holsl,'  after  an  extensive 
mrch  tJiruugh  uimUcuI  literature,  asserts  positively  tliat  although  scptieuLmia 
iDoCrnt  i«  rare,  it  has  und(mbte<lly  occurred. 

Chotnti. — Tamicr'  «ays  there  is  nothing  to  jusltfv  a  belief  in  the  otKur- 
MWt'  of  inlra-uterine  cholera,  and  Queirel  ^  asserts  tliat  it  is  doubtful  M-heLhcr 
rbcilcm  directly  afTccts  the  fa?tu.s  in  utero;  hnf  nevertheless  early  abortion 
ii  the  rule,  or  if  the  child  is  lK>m  alive  it  survives  (inly  a  few  days. 

Typhoid  Fcrcr. — The  most  serious  cfleot  upon  tlie  fcetus  of  typhoid  fever 
io  pngnanr)*  is  usually  a  premature  expulsion  of  the  ovum  :  this  occurs  in 
dxlr-fivu  percent,  oi'  tlic  cases.*  It  would  sccin,  however,  that  llic  diseaw 
cu  dirrdly  attack  the  fretiis;  for  Ncuhaus*  on  one  occasion  found  what 
Wf  M]p|Ki9M>tl  to  Im.*  the  specific  micro-or^r'.ini.-qms  of  this  disease  in  the  lungs, 
ifilcen,  and  kidneys  of  u  four-months*  firtus  from  a  woumn  who  was  con%'a- 
Incuig  afUr  a  prolonged  attack  of  typhoid  fever. 

Ariieuiar  llhfumtdma. — There  are  two  instances  on  record  of  the  trans- 
■imioa  of  this  disease  from  mother  to  fa?tuH,^me  described  by  Pikhh-Ic," 
theoliier  by  Scliaeffer.'  Iu  Iwth  iustauccs  a  woman  afleetetl  with  artieubr 
rit^nnadam  gave  birth  to  a  child  presenting  in  one  case  at  oncv,  in  the  other 
u  the  end  of  tliree  daya,  unmistakable  signs  of  the  same  disease. 

Heoaimt  Fever. — Albrecht"  has  dcs»Til>od  thn?e  cases  of  congenital  ro- 
OKTeat  (evtr,  aod  in  one  foetus  he  found  the  spirilla. 

<  D»pn  Injii)^  ,  DortMl,  1f»4.  *  Op.  eft. 

»  N^uvrllM  Arrblvcs  d'OUtflt.  et  de  Gyu&'.,  1887,  p.  157. 

■Dacuynt,  Th«-H'  •]•<  Ptrii,  tST9.  >  Berlin.  Klin.  WochfnKbr,  1886,  8.  880. 

■  LMdna  l.anm-t,  )HS3,  vol.  ii.  p.  mi. 

'  Brriin.  Klin.  WMwiuchr..  1886,  8.  79. 

Ml  Petmburjc.  Ued.  Wocheo«cbr.,  IStfO,  Nr.  18  u.  1884,  S.  129. 
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Yellow  Fetvt: — Dr.  Bemi^,'   of  Nc\v  Orleans,  Rays,  "The  preg^iant^ 
woman  Ix'ing:  atlaekoil  by  yellow  fever  awl  rtt.-uve.nnf!;  M-itlumt  uiinearriago, 
iiiimiiiiity  from  ftitim-  atUit-kf*  ih  eonterred  upon  tlie  ull'^pring  eumalucd  io 
die  womb  during  the  attauk."     If  this  in  true,  it  eertiunly  seems  that  the 
fiptuB  tiK>  nnirTt  liavp  Ix-en  int'ectcd  bv  the  di»ea%. 

I'tteumonw. — fusts  uC  fbital  jineumonla  arc  reported  not  iafrequcDtly ; 
in  the  great  miijurity  of  eases  tl»oy  arc  uu  tlwibt  the  inleretitial  pneumonitis 
of  riyphilii4.  (Ji'yl  hits  riln.wn,  however,  that  if  a  ftctus  Ik-  deprived  of  the 
necessary  ainuunt  oi"  oxygen  lor  ita  blooil,  it  will  make  inspimtorv  efforts  in 
iiteno,  drawing  into  its  luiigi*  liquor  arauii  with  wliatevcr  that  fluid  may 
contain,  a  Mitlicient  irritant  in  some  cases  to  urouj»c  a  catnrrlial  inllaniiiUL- 
tion.  1  have  placed  iietal  pneuinunia  in  the  lirtt  of  infoctiuiis  discades  oa 
account  of  that  olwervation  alriiidy  refern-d  to  in  winch  tlie  diploooootw 
puuumoutie  (Frriiikel)  was  fouwl  irausmitlcd  from  mother  to  foetus  during 
au  attack  of  ]>Uniro-pncumonla  in  the  former. 

Non-Infectioua  Diseases. — Under  this  heading  are  grouped  rather 
]<xK<(>ly  a  uimiber  of  hfterogcncxiu^  aJfectlonK  InHurnmatinns  of  tlie  aeroiis 
memhninos  not  dependent  np«^n  syphilis,  with  its  atromiiauyiug  uxudaliom* ; 
some  congenital  !*kin-aflW-tt«>nrt,  iw  ichthyosis,  hy  pert  rich  ot-is,  aibinism,  par- 
ptira  hicmorrlia^icn,  and  elephantiasiH ;  Intni-uterinc  diaenses  of  tlic  brmin, 
which  may  consist  in  SL'^lcrosis',  atrophy,  lack  oi"  development,  tumors,  cysts, 
or  iu6amniation  of  the  meinbrancB;  diseases  of  the  liver,  whether  multi- 
cystic  or  sclerotic  ;  rj*«tic  dirtcnse,  cirHiosis,  or  hy])ertniplty  of  tlie  ki<lneys, 
uid  tlie  ct>ng(!uital  tuuiors,  whether  sttlid  or  cyytic,  malignant  or  benign, 
nct-<l  simply  be  mcntionc<l  iw  in  (his  ehtss.  There  are  other  disoases,  how- 
ever, deserving  a  more  extciidwl  notice, 

Raehilid. — lutra-uteriue  racliitis  is  not  common,  but  there  is  abundant 
evidence  to  prr»ve  that  the  disnoH?  may  ocvur  iu  ntent.  Ind<>ed,  it  ap|x«rs 
lliat  in  Europe  at  lca.st  congcnitnl  nu'hitis,  in  itH  minor  gmdcn,  in  by  no 
means  ran*.'  As  the  etiolf^y  of  iufantile  rachitis  is  not  at  all  clear,  so  the 
causes  of  the  disease  in  the  fretus  are  all  the  more  obscure.  Moi«t  likely 
tlie  nutrition  of  tlw  mother  is  at  fault;  and  not  only  impmppr  or  insufficient 
fiMid,  hut  also  other  unfavorable  ttmditions  of  life,  as  cold,  dampness,  lack 
of  light  and  ventibitinn,  may  play  a  part  in  the  production  of  fietul  raehiti& 
In  the  more  advanced  dt^rees  of  the  affbction,  an  iusiK-ction  of  tht^  product 
of  cou(-i>i>tion  atV'r  its  expulsion  from  the  womb  can  leave  no  doubt  as  to 
the  true  condition.  A  stunted  growth,  heavy  joints,  limlw  bent  in  curve*  or 
angles  and  abnormally  short,  a  distendinl  tH>IIy  with  a  **  pigeon-breast,"  the 
largf  sipiuri'  hcati  with  gaping  sutures  mid  fontanels,  anil  tlic  bowed  spine, 
all  (>oiut  unmistalvably  U>  this  curious  disease  of  the  bones.    A  closer  iospeo 


'  Parvin'i  Obstetric*,  p.  222. 

* "  Dio  Rachitis,  ein«  fonKt-niUlo  Krankhcit,"  Felix  flchwone,  abftr.  in  AU^r«nei 
"Wit'ii    y\\i\   Ziituae,  Jatincr,  lft88,  S.  6.     Thi*  HUllior  cluini*  u*  Imvi'  fnund  Mgns of 
in  four  hundnxl  and  Uirou  out  of  five  hundred  new-bora  infunte  cxaminvd. 
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tioa  will  show  ttiiit  tlii'  lutt^  Ihiii»(  arc  elUior  ubitornmlly  hani  aiitl  tniigh^ 
ve  lit&t,  uiiilc  unusually  thick,  they  are  very  fmgile  and  may  Ik-  snapiwd 
wsnm  by  Uio  rtliglitest  pxprciw  of  foroe ;  in  this  latter  condition  the  medullary 
■portK  \m\f  much  i-ii4Tuat;h(!d  U[)on  the  <>\t(!niul  layer  of  Iianl  iMiiic,  which 
Buy  lit'  rLtluotd  tu  tlie  nierotit  shell.  This  iudic-ato^  u  morci  active  .sta^  of 
tlw  dMmiie;  hut  if,  on  the  other  haiwl,  thr  long  hones  are  firm,  tenacious, 
ami  unbeiMJIn^,  ml,  perlutiM,  in  the  uuuaturol  6lm|i(!8  thoy  havt*  aajuired 
iautcro  urhile  iu  a  mora  pliable  coudition,  it  is  evident  that  the  iutm-uteriuc 
iBiewe  has  nin  a  longtT  coun^?  and  Iiils  passed  fnmi  an  active  process  of 
<lalnicttan  to  one  of  atlcniptMl  rc|>air  (and  cure).  Tiie  dia<;uusiti  of  Uib 
■itmue  in  the  faHus  during  pregnancy  is,  of  cotuise,  impusslblo;  therefore 
wtlnvtmcnt  will  bo  att^-niptcd.' 

Anatxirea, — One  rarely  se&,  marked  ana^rca  of  the  f(£lu8»  occurring 
fterfaapa  in  cunmviion  with  gcni'Ril  dropsy  of  the  mother,  or  ait  an  eiitiivly 
iiidcp«iulput  coudiliou  untraceable  l^j  any  materuul  atlection.  This  disease 
oftbnffctus  nsually  determines  its  premature  exjmljiion,  most  often  between 
ibv  fourth  an<l  eighth  months,  and  tlu>  intimt,  even  thou<rh  it  reach  a  viable 
fnmi,  is  cummunly  bom  dead.  Fa>tal  uoasan:<a  has  been  attributed  to 
»ln»p«T  in  the  mother,  to  syphilis,  in  tWij  in.stamx«  to  foptal  letikiemia,'  in 
tiKiUicr  to  olistructjon  of  thi:  umbilical  vein,^  and  Steiuwlrke*  dcwTibcs  a 
finr  nuder  the  name  of  elephantiasis  congeuitn  oystiea.  The  serous  iufil- 
tntiou  of  the  sktn  is  often  weomi^aniisdi  by  collections  of  fluid  in  the 
ibduroinal  aod  pleural  i-iivitieH,  and  the  placenta  is  oflen  4i>denmtc>uR. 

tipojilaneou*  yi-aetiars  in  I'tero. — A  j«yphilitie  osteochondritis  results 
ml  uncommonly  in  a  sejmratiun  of  epiphysis  and  diaphysis  in  the  long 
boon,  emulating  fracture.  Advanced  rachitis  iu  the  ftctus  is  undcsditodly 
thr coiumoutat  oauae  of  iutm-uteriue  fmetures  cMx-nrring  iiidL-iX'udently  of 
viiilenre  during  pregnancy  and  lalx>r.*  Link,"  however,  dosrrilK-s  a  i>cculiar 
''Unrumpri'licndetl  intra-nterine  ftptal  hone-diseaHc"  (u^x'iated  with  extirme 
Iviulooewi  uf  tlte  long  lx>ues :  iu  a  ease  reported  by  this  obscn'er,  ribs, 
tiark-h*.  and  the  long  bones  of  the  extremities  were  broken. 

ItHstitwiu  ajtd  Ankyhiwu. — These  affections  of  the  jiiints  in  ffletal  life 
itv  n<pl  cummon.  Uislocstioiis  have  lieen  found  more  freipicntly  in  females 
tlu  in  mules,  and  are  more  eommonly  ^<oen  in  the  lower  than  in  the  up|)cr 
a[tnaiiitii«.'     If  in  a  breocli  pn^enlntiou  the  presenting  jMirt  is  detained 


'  ftt*  TkniW  H  Rii'lin,  op.  ciL,  p.  2-Vi;  SchorUw,  MonaUchr.  f.  (t''buTt«b..  Bd.  xxx. 
8L  «n ;  (irifi-,  Arrh.  f.  Ciynik.,  Bd.  viii.  S.  600;  FcliItnK.  Arch.  f.  W.vnrik.,  Bd.  x. ;  TrntMi. 
•4  IW  Xwtiog  of  (;<vinaii  NmtiimlUU  and  PhyMciiins,  I8b4;  Virch.  Ancli.,  IS<I.  c.  S.  25S. 
Pr.  RsnUlI  pH'nillj'  pnwated  n  very  tfpioU  cue  of  foeul  rachitis  to  the  Pliibidclpliia  Ub- 
NHrtml  Sfwiirt^. 

'  KMm,  Pi»g.  lAvA.  Wochonwhr.,  18^,  Nr.  43;  Singer,  Arch.  f.  Oyniik.,  IM.  xxxiii. 
8.  3,  pi  l(il. 

■  Bmlaii.  Klinik,  Bd.  \.  S.  200.  *  Divert,  Tiiftus..  HuHe,  1872. 

■ISnII'innrh  Hmtin.  An'h.  f-  KHn.  Chirurg.,  Bd.  xxxiv.  S.  008. 

'Ifth.  f.  Gvuak  ,  Bd.  x»x.  S.  2»J4. 

iXaniirrti  Hutlta,  op.  di- 
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for  a  long  time  in  tlie  pt'lvur  ranal,  there  may  be  aii  ftpparcnt  aukyliisis  of 
ibe  hip- uud  kacv-joiuta  for  sitme  time  after  hirtli, — thn  linibs  rijfitUy  rc- 
taiotiig  the  [losittuu  they  oceuplod  diiriag  lulwr.  True  aukylu&iB  w  i^hicfly 
of  iDterest  in  cvnntH-tion  with  the  etiuly  of  dystocia. 

Inlra-nierhu-  Ampittatioiin. — (^nmplete  s«vrran(v  of  some*  portion  of  the 
b((dy  from  the  trunk  i-an  uluiott  always  l>o  tra<Til  lo  &  distu^ie  uf  tJie  anini<in 
with  the  formation  of  constricting  amniotio  bands.  The  theory  that  a  |in,ri 
m(in'le<l  by  the  nmbilital  eortl  will  lie  cut  thn»nj!:h  in  not  tenable.  Carl 
Brauu  p4>iu(.<  out  tliat  althungh  the  sort  tiiwiifs  may  Inr  cunritrided  to  the 
bono  by  a  loop  of  the  cord,  yet  the  cord  itself  must  yield  before  tlie  osiseoufi 
tissue  is  cut  thr(>u<;h.  Kttromelic  monsten*  have  been  crroneoiiFly  described 
as  the  victim:*  of  iutra-utoL-iuc  amputations ;  uiid  lhi<  writer  oihih  heard  a 
pAtholc^ist  hazard  the  opinion  that  on  aoardiiu-  monster  might  be  the  result 
of  the  iutra-uterinc  amputation  of  the  head  ! 

Perjortitimi  of  (hf  Intestine, — Pallmif  ^  has  recently  reported  fiveca.ses  of 
death  in  the  (irMt  few  hours  atUr  birth  due  to  i«>rroniti(m  of  thi!  lai-(;*;  in- 
tt^niues  and  csca|>e  of  meconium  into  the  peritoneal  cavity.  In  tlu-oe  cases 
the  rupture  of  the  Iwwel  was  found  at  the  sijrnioid  flexure;  in  another,  at 
the  Hplcnie  flexure;  and  in  the  fiilh  the  point  of  perforaliou  was  in  the 
transverse  colou.  lu  two  of  the  cases  there  was  a  ^xl  opjwrtunity  (o  study 
tlic  morbid  process  thtit  resulted  in  tins  lesion,  for  f*ever.il  spots  were  found 
iu  the  lai^'  K)wcl  exhibiting  the  diilcreiil  stages  of  the  dij*c*a.'<ed  (xmdition 
until  winiplel(?  iJorforation.  The  museularis  fii-st  gives  way,  next  the  stToaa, 
ami  IiL-it  (tf  ail  the  mucosa.  A  microsrHipic  examination  tif  the  spots  from 
a  lKytni»iiig  in  an  extrnvawitiou  of  UhKHl  and  rujittrre  of  the  muscular  coat 
until  pomplcte  iK-rforatiim  showed  a  process  of  tissue-necrosis. 

It  will  Ik-  noticed  that  rupture  oe<nirred  flmr  times  out  of  five  at  the 
flexures  of  the  colon,  where  an  atx-uiuuliLtion  of  moiNiuium  might  exert  the 
mtKit  pn'^iurc,  and  (his  seems  the  most  probable  explanatiou  :  just  as  a  large 
c^itlivtiou  of  faxxs  in  the  lower  bowel  can  end  in  fistula^  so  it  would  seem 
an  mmsnallv  Irtrp'  coUectiou  of  mc4K>nium  iu  tlie  coltm  miglit  result  in  j»cr- 
tfiiralion.  Allliough  llic  atrident  occurred  In  Paltauf's  ais*.t^  after  birth,  the 
^Kxnwd  ntndition  of  the  bowel  must  have  had  its  origin  in  utoro;  in  fact, 
'ihrtv  an-  two  jvcriitl.-^  of  intra-nterini'  niptiin'  of  the  c(4on.  Iu  one  a  child 
>%IW  r^tmet^nl  aller  enuiiuCoiuy  ;  its  alxlomiiml  cavity  was  filkxi  with  laecu- 
aiMn  which  luul  csi-atx<l  &om  a  small  perforation  found  at  the  junction  of 
ll»  ftkx'nding  and  the  transverse  roif»n  :  there  wen;  evideiuTs  of  peritonitis 
villi  v&ttilation.'  In  the  si^x-ond  t^ase  therc  was  dis<;oven.xl  in  a  la'tus  a  jKxni- 
Iw  ^hiMuinal  tmnor,  which  turned  out  to  be  a  collection  of  meconium, 
hemv  the  rupture  of  the  intestine  must  have  occurred  in 
9la  wnixl  quite  remote  from  birth. 

Traumatism. — In  spite  of  a  position  which  eectires  it  the  great- 


*K*uBd.  cxi.  S,  4.51. 

vbx.  t  Gvburtob.,  1808,  Sd.  xiu.,  iupplvm.  bf.  (quoted  by  F«luafJ. 
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tft  possible  immunity  from  external  violence,  the  fictuft  has  bwo  seriotisly 
ud  fiitally  iiijiintl.  Jn  ca^ics  ofgiinshut,  stab,  or  other  |>erroniliii^  wuiiiida 
of  thu  utHiorucu  iu  pn^iiuiit  wuuic-ti,  the  la'tus  has  been  al^  wuuudul.* 
tUe  trocar,  pliin^l  into  whnt  wan  tlioiigbt  to  be  an  ovarian  cvftt,  has  pene- 
tntnl  the  chihl  in  titt'ro,  and  wounds  have  IxfU  inflicted  with  i^hnrji  and 
doll  tnstruiut'utd  ignuraiitly  used  to  bring  un  an  abonion,  or  in  the  hands 
nf  |Jiy6ii*iaus  who  overln«»k<il  the  mndition  of  jin^nancy ;  even  tlie  ex- 
muDin^  tiuger  has  injnreil  [he  ehild'rt  Iiead.*  Falls  from  a  height,  blows 
ml  kicto),  or  u,  enirthing  force  upon  the  mother's  alxlomcn,  have  killed  the 
ttild  within  her  womb.  The  dnmagt-  done  the  fcEtud  bv  this  indii-crt  vio- 
kvoe  ta  manifold  :  the  alKlominal  viscera  may  lie  ulmoBt  diHiut<^mte(I,'  the 
■knil  may  be  frar-tured/  there  may  be  intracranial  hemorrha^re,  leadinjj,  pcr- 
btps,  as  in  one  ease,  to  iutra-uterine  hemipl<^ia."  A  fatal  iujurv-  to  a  firtiig 
ftom  violence  done  the  mother  by  another  |)crson  might  raif*e  an  in))tort4int 
DKdii-n-legid  querition :  Uie  ofl'ence,  if  it  eould  be  proved,  sliould  Iw  eousid- 
cppJ  a  gravp  one.' 

Diaeaeao  of  the  Foetal  Appendoeree  which  react  iiijuriouBly  or 
ftttaUy  npon  the  FcBhis  itself, — The  tljetiis  is  essentially  a  |«irasite,  de- 
pending fur  itjf  well-btJng  ujHin  tlir  hcahh  of  ita  host  and  (be  normal  ivn- 
ditioa  of  the  tissues  that  put  it  into  communication  with  its  sonroe  of  o^cygea 
■ml  nonrishment, — tlie  maternnl  blrx<d.  Disease**,  therefore,  of  (lie  plaeenta, 
njnl,  rikI  mcmbranui  mut<t  exert  a  malign  influrnco  upon  ttie  hiidth  and 
frnnrth  or  even  the  life  of  the  produtt  uf  coiKt-ptiim.  Degenerations  of 
ibe  plicental  villi,  apoplexies  of  the  niatenial  «ipiilar)-  loops  that  surround 
tlw  villi  in  early  inlni-titerine  life,  throniljoHir^  of  the  IiIimkI  wiiii-li  move:^ 
■na  sluggish  current  tlkrou^b  the  maternal  laeunie,  retro-jtlacentid  rfliiftions 
which  BcpunUe  a  certain  portion  of  the  plaeenin  from  the  uterine  wall, 
ijrphilitic  overgrowth  of  the  placfutnl  deridua  \vhi<'h  cnwdt*  in  upon  the 
iatcr^villoas  blood-spaces,  must  all  abrogat4'  the  vital  funrtions  of  the  pla- 
amta  to  a  preater  or  le«s  degree,  with  the  result  eitlier  of  destroying  the 
fatoi  nntnght,  or  el*-,  half  starving  and  strangling  it,  of  pi*odncing  at  term 
tpuny,  wretchetily-develoiied  infant.  Kven  should  the  placenta  be  iu  per- 
6«t  uoodition  to  perform  its  part  in  tlie  physiology  t)f  the  foetus,  the  nm- 
Wiral  mnl  may  fail  to  convey  the  blo(»d  to  and  from  the  ftetal  body  in  a 
talunl  nmniHT;  the  circulation  in  it  may  be  oljstnicted  by  knots,  althongh 
tlwr  by  no  means  invariably  rut  off  the  bl<Kxl-<*iirrenl ;  the  conl  may  l>e 
nttpressnl  in  other  waya,  wound  tightly  about  some  portion  of  the  body,  or 


'  Hip,  Ann.  d?  Oyn..  1880,  t  xHI.  p.  163 :  F«im«Il,  Tnuu.  N«»  TorV  Palli.  Soc..  vr.I. 
K>  ^  S49 ;  Tu7ii«>r  ft  iliidlo,  op.  cit.  p.  845 ;  Gufrlliot,  Oftz«Ue  den  H&pitaux,  1880,  p.  406. 
'Ikko,  Zdttehr.  f.  G<^biirtAh.,  Bd.  xtr.  8.  840. 
'  V«a  flc^bwnn,  Wwn.  Med.  Pnme,  xxvl.  188A,  Nn.  18,  20,  et  »eq. 
'  Btm.  kmtr.  Sritem  of  Ob«l*tria,  New  York  Med.  Jour.,  1888. 
*(i\\.U.  IadopI,  18A8.  vol.  |{.  p.  497. 
*f*9%n  Ulu«tntioO|  vee  the  cue  ivpoited  hy  Gorhaui,  "Wien.  Med.  PrucM*,  Bd.  xivi. 
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caught  between  the  cliiWs  linilw.  Tlie  e-alibrc  of  the  \'CssoIs  may  be  dimm- 
ihIiwI  alstt  by  tliKea.«(*  i»f  their  walU,  by  tlie  pn«it  growth  of  txmutrtivL'  tisBue 
eDL'ircliug  both  arU-riiTi  and  vein  tliat  i:*  wmiuouly  soou  in  sypbilisf  or  the  ves- 
sels may  be  almost  oi-chidoi!  by  a  ctlhilar  infiltration  t)f  the  t!onI-giibstanco, 
whicii  is  also  lo  [nv  mind  a  vahiahle  tiigii  vt'  tiyphiii^.  Tlii'  uinbiliail  vtiiu 
shows  uuu^^uutly  iu  one  purtiuu  of  iib  course,  near  the  umbilicn»,  a  physio- 
logical nmBtrietiou  :  a(tM)rdiu^  to  Leopohl,  iVntal  ileatli  ran  in  rare  instances 
be  tmi'CiI  to  an  ixaggeration  of  this  narrowing  until  alniotil  complete  atni<ia 
is  prodiictil,  UEjd  this,  tO"j,  iu  cases  not  syphilitic.  The  fa'tal  cirtitlatioD  may 
bt^  disturbed.,  if  not  entirely  8ns]>t;iuled,  by  hemorrhage  from  the  vessels  il^H 
the  tt)!^!  ;  the  escajie  of  Idimd,  however,  into  the  coi\l-snl>stanee  is  uecjes- 
earily  hniited  by  the  uaiTOW  area  iu  whidi  it  is  confined ;  but  in  eoutrast  to 
thU  is  tJie  bleeding  that  nmy  follow  rupture  of  the  large  branebee  uf  th< 
niidiilittd  vein  spread  out  under  the  anmion  on  the  f(ji>tat  enrface  of  the  pi 
centa.  I  iXH.-ently  had  the  pHvJh'gtMtf  rxamiriiig  a  ven-  iiiteiTsting  pjjeej-' 
men  of  this  sort  presented  to  tlie  I'liiludL-lpliia  Ol»stctritflI  Society  by  my 
friend  Dr.  Haniill :  piTtty  intich  all  the  bUxxl  of  the  fu>tat  body  was  ool^JI 
Iwted  in  an  cnorm<His  clot  under  tin-  amniotic  covering  of  tin'  plutx'iit;!,  and 
the  foetus  bad  evidently  blctl  lo  dwiili  at  some  time  prior  to  its  expidsiuu, 
from  a  niptured  branch  of  the  umbilical  vein.  This  Bpeeimen,  to  the  best 
of  my  knowledge,  is  unlijue.  Diwiisry  of  the  d<s-iduie  netxl  hanlly  I)e  con- 
eideifd  lieif,  for  their  influeuee  is  usunlly  felt  early  in  prt-gnaney  and  is 
manifested  by  the  premature  expulsion  of  the  ovum.  Cystic  d^eneration 
of  the  chorion,  too,  almost  invariably  involvcj^  the  dcj^tnirtion  of  the  ein- 
brj'o  or  fietus ;  yet  east*  have  Ihx'U  reported  uf  healthy,  weJl-deveUi|H!d 
infants  born  at  term  with  rather  extensive  cystic  disease  of  the  chorion  villi. 
Abuonnalities  of  the  amniotic  Betrretion  have  a  very  dix^idcd  iaflucncc  tipoafl 
the  growth  and  well-Uiing  of  the  furtus.  ^ 

Hydranuiion  is  so  often  as^oeiat^H]  with  and  dci>endent  upon  some  defect 
or  disease  in  the  foetus  or  mother  that  it  wonUI  give  an  inoiimtct  idira  of  the 
influence  exerted  Kimi)ly  by  the  increased  ijuantity  of  liquor  amnii  to  present 
tlie  statistics  of  fo-tal  dist^a-ne  atid  death  associated  with  this  afieetiou.     And 
yet  it  is  impossible  to  ignore  the  fact  that  a  large  quantity  of  fluid  distending 
the  uterine  navity  must  of  itself  hw'orne  a  mtrhauind  hiiidcranee  to  the  free 
access  of  maternal  blooti  to  the  placenta,  while  tlie  inei-eased  intra-uterinc 
pressure  must  exert  au  unfavorable  influenee  upon  the  ftptus.     There  are  a 
few  who,  Iwlicving  the  ftrtiis  derives  nourishment  from  drinking  the  litjuor   " 
amnii,  would  look  to  the  eom)Kisltian  of  tliat  fluid  for  an  explanation  io-^ 
some  cjises  of  fo?tal  malmitrition  j  but  T  am   not  of  that  numljer.     Th^^ 
ftetus,  it  is  true,  swallows  lit^uor  amnii.  |»erhaps  in  considerable  quantities 
but  from  time  to  time  then^  are  Iwrn  children  with  a  lack  of  conliniiity  !»"-< 
the  upper  part  of  the  alimentary  tract,  and  yet  they  an?  well  noiiHshed  an»,^c: 
full-grown.     The  ipiantity  of  albumen,  too,  in  the  liquor  amnii  is  agaii 
the  tlicory  that  the  fluid  can  support  life. 

The  amniotic  fluid  plays  an  irapoilant  part  in  the  growtli  of  the  Ca^ 


DISEASES  OF  THE  F(ETU8.  235 

by  disteoding  the  uterine  cavity,  allowing  room  for  the  free  play  of  foetal 
movements,  and  preventing  injurious  pressure  by  the  uterine  walls.  There- 
fore an  insufficient  quantity  of  fluid  will  prove  a  disadvantage  to  the  fcetu& 
Sehatz*  has  reported  a  good  illustrative  case, — an  infant  bom  with  ulcers 
on  the  internal  malleoli  and  inner  surface  of  the  knees,  due  to  an  extraor- 
dinarily small  quantity  of  liquor  amnii.  Some  curious  deformities  in  the 
foetus  naay  be  traced  to  the  same  cause.* 

The  study  of  foetal  disease  is  a  large  and  interesting  one,  of  no  little 
practical  importance.  To  obtain  a  thorough  grasp  of  the  subject  it  would 
be  well  to  consider  carefully  normal  growth,  development,  and  existence 
in  utero,  in  order  intelligently  to  contrast  pathological  with  physiological 
processes.  It  would  be  an  advantage  to  begin  the  observation  of  the  foetus 
as  well  as  its  treatment  a  hundred  years  before  its  procreation,  in  a  study  of 
antecedent  generations ;  but  all  this  is  beyond  the  limitation  imposed  upon 
me  by  the  title  of  my  cliapter.  Even  a  superficial  examination,  however,  of 
simply  the  diseases  that  affect  intra-utcrlne  life  cannot  fail,  I  think,  to  clear 
up  much  that  would  otherwise  be  obscure,  perliaps  inexplicable,  in  the  life- 
history  of  the  young  infant,  the  child,  and  the  adult. 

>  Areh.  f.  Gyniik.,  Bd.  xix.  S.  829.  *  Tamier  et  Budin,  op.  cit.,  p.  294. 


THE  CARE  OF  THE  CHILD  AT  AND  IMMEDIATELY 
AFTER  BIRTH  Ui  HEALTH  ASD  DISEASE. 
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THE  CHILD  ly  HEALTH. 

As  80OD  as  born,  the  cliild  should  be  placed  on  its  tight  side,  sinee  this 
position,  for  evident  reasoiw,  favors  the  prompt  clasiire  of  tlie  foramen  ovale. 
Itj4  fiuv  HJiould  l}e  turned  from  the  uutLurual  o:^us,  tlius  avoiding  the  I>oa-fl 
eibility  oi'  any  sudden  diseharges  from  these  organs,  as  blood,  eoa^ula,  or 
placenta,  entering  or  obstrucrting  the  respiratory  orifices.     Finally,  the  child, 
must  \m  planed  sufficiently  near  the  mother's  body  uol  to  put  the  umbllit 
cord  un  a  strt-teh  and  thus,  ppematiirely,  drag  on  the  placenta. 

When  respiration  is  thoroughly  established — a  cireunwtauw  that,  undi 
ordinary  conditions,  hapi>en3  immediately  atW  di;liver\' — the  cord  must 
ligatiKl  and  tlie  child  m-paratwl  from  its  maternal  conueetiou.     Should  the 
business  be  left  to  Nature,  something  of  this  mri  would  hapix-n.     In  the 
course  of  a  variable  perioti  (fit>m  a  few  minutes  to  t<everal  hours,  or  eveu 
days)  tlie  placenta  would  Ix;  i^xpeMcd  from  the  vagina,  aud  Uie  pnl^^tions  ig^^ 
Uie  oord  would  gradually  coaso,  since  the  functions  of  the  placenta  are  now 
no  Uinger  |K'rformed,  and  the  act  of  respiration  ha-*  cnuwd  the  hlcurHl  of  the 
child  to  circulate  in  new  chaimeLi  and  orgauE.     ThtH  is  what  takes  place 
after  delivery  in  animal?.      The  young  animal  is  boru  with  its  ]ila{:enta 
Attached  ;  the  mother  sej>arat<-s  it  by  biting  the  cortl,  and,  in  some  cases, 
devouring  the  plai-enta,  leaving  only  a  part  of  the  cord  adhering  to  the 
Umbilicus  of  itft  offspring.     In  other  wowls,  the  mirther  divides  the  anil  byitA 
8ort-  of  natural  ^rascur,  and  thus  prevents  hemorrliagc  fn)m  the  vessels  of™ 
U»'  stump.    Thiii  Htump  speedily  drii's  and  Bloughs,  since  both  placenta  and 
cord  derive  their  organic  HU]>plii^  from  the  maternal  va.%ular  system,  and, 
ne<x>w.^rily,  die  when  the  placenta  becomes,  separated  from  its  uterine  conuec- 
titm.     However,  the  human  female,  imlike  the  C()W,  d(M«  not  liK»k  upon  the 
placenta  of  her  offspring  as  a  honm-  baucJie,  aud  we  tlicrcfore  scjmrate  it  byfll 
other  means  than  by  making  a  meal  of  it. 

Wc  licgin  by  applying  n  ligature  to  the  cord.     Before  doing  so,  the 
child  ahonld  be  brought  fairly  in  view,  aud  the  medinU  attendant  shoul4fl| 
have  (he  assistance  of  some  other  person.     It  has  been  su^catcd  that  these 
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ion»  should  be  perforniwl  htuIit  tlie  <xjveriii;r  protecting  tiio 
as  to  avoid  un»'tiyiiif  exposure  of  the  woniau's  |»orson.  All 
aoeh  advice  is  Imsh]  on  a  Bentiintuihi)  mock  inudo^t)*,  mon;  nearly  related 
Id  uiii]aiidG»t\'  than  to  rral  |>t)ritA'. 

The  child  should  then  w  bronpht  fairly  in  view,  and,  as  respiration  is 
mnplptcly  i-siablisliixi,  it  may  lie  on  iti^  Imu-Ii,  a^  a  mure  fumvpniont  position. 
Before  applying  u  lijiature,  wo  examine  the  root  of  the  cord,  to  aatvrtain 
if  tt  is  in  a  normiil  oondition  ;  sinup,  should  nmhili«il  heniia  exist,  it  will 
be  DocnHBrt'  to  redtici-  the  protrudiit'r  alKloniiiial  htruetnrtrH  Iiefure  ligation. 
Afiin,  should  the  cord  be  a  thick  one,  a  "  fat  cord/'  it  is  desirable  to  press 
»»Tiv  with  tin*  finp«TH  the  pi'Iatinous  matter  siiiTonnding  the  bl<Hid-V(^sels, 
It  the  |xiint  wo  pro{xt^'  to  tic,  befora  applying  tlie  ligature,  s'liive,  should 
dofl  pncRutioD  be  neglected,  it  may  happen  that  the  gelatinous  matter  will 
ooir  from  the  cut  extremity  of  the  cord,  pedueing  the  bulk  of  the  terminal 
put  of  the  Btunip,  an<]  the  oonsequeiHv  may  lie  slipping  oil'  of  the  ligature, 
ud  mbanjuenl  hcmurrluige  fnim  the  v<^^i<>U  of  the  Mttump. 

Wo  apply  this  ligature,  as  I  have  just  remarke<!,  as  soon  as  the  function 
ofn«|Mration  IxN'onies  fully  establisluxl, — that  in,  when  the  <-{iild  brenthes 
vril,  and,  in  m<j@t  iu^nces,  Iuih  cried  lustily.  TIuh  aiiuures  us  that  the 
pltoeDta]  functions  are  no  longer  necessary,  and  we  separate  the  child  from 
ih  planrnta,  pvi'U  though  the  bltxKl-vi'A<^'lH  of  tlie  i\tn\  ntill  piilnate  .stniuglv. 
Should  wo  wait,  as  has  iMx-n  Muggi-stcd  aud  urgi'd,  this  would  h]ip|>ea. 
Hie  ptdaotious  would  gradually  become  more  and  more  feeble,  and  finally 
mnkl  cRtae  altogether,  failing  to  l>e  felt  finft  at  the  pltK^nta.  No  pxtd, 
birnvvCT-,  would  attend  or  follow  this  ovur-seusilive  ei)ur*ervutism.  Much 
tiiBP  wouliJ  be  lost,  thus  delaying  the  attentions  necessary  for  the  comfort 
lud  welfare  of  the  mother;  while  the  child  would  Iw  exposed  to  the  risk 
of  "  taking  tiikl,"  eto. 

TTjc  ligature  may  be  any  strong  string  not  too  thick,  Xotliing  answers 
M  wdl  a*  a  rtkein  of  eonimon  tlirwid,  whi<'li  slionld  nlwayH  !«  prcpan-d 
Icfardiaud.  This  i«kein  tthould  he  cut,  the  ends  tied,  and  a  ligature  sci^urcd 
of  Iht  proper  thicknnw,  aud  so  sti-cng  that  it  cannot  break.  I  never  use 
tar  ntbcr  material.  The  string  usually  furnished  for  this  purpose  in  the 
"hthy-lio^kel"  is  so  ntttcn  and  wejik  timt  it  fjauraUy  breaks  at  tlie  time 
*f  tying,  u<il  only  tausing  annoying  delay,  hut  also  taxing  seveiX'ly  the 
plient*  ctf  the  often  wearied  mcdi<-al  attendant. 

Jl  ha<  been  suggcstwl  not  to  tie  the  i*onl  at  all  ;  and  many  evils  have 
^  MAwncd  as  oons«iuenees  of  ligation.  Diseases  of  the  blood-vessels 
rfdtt«liiinpof  the  tied  cord,  diseases  of  the  liver,  and  thif  jaundice  inci- 
*M  lu  -un-h  nfTecticms,  are  by  some  attributed  solely  to  ligation.  As  every 
■"Ainil  practitioner  of  judj;ment  and  exporionee  well  knows,  those  evil 
•*ilUof  ligation  arc  nl>solntely  imngiiuiry;  while  da.ngerous  or  cw&\  fatal 
from  the  nmrlf^ed  bluod-vosacU  of  the  cut  oord  is  too  real  a 
'*Wf  to  h<'  forpotten  or  ignored. 
^■"loubtediy    iT  the  cord  were  divided  by  an  ^rasuurj  or  by  biting, 
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instead  of  bv  a  sharp  instniiiifiit,  lln'  da,iij»**r  of  hi'iuiirrlmfr<'  witiiM  I* 
greatly  lessened,  but  it  would  never  l>e  su  (•ompletely  obviutcd  as  by  the 
application  of  a  ligature^ — an  expedient  as  safe  as  it  is  sure. 

The  ligature  should  bt;  a])pli<-d  :ibi>iit  the  breadth  of  thrwi  fingers  from 
the  child's  body  ;  thut  is,  fur  enough  to  allow  for  re-tying  should  any  acci- 
dent render  this  neeecLsary,  and  not  so  near  a^  to  eause  the  true  skiu  of  the 
diild  to  Iw  (uught  in  the  tic. 

It  liiLs  been  advised  to  apply  a  second  ligature  about  two  inches  i>can»r 
the  plact-nta  than  the  first,  or  ehild's  li^ture,  and  to  divide  the  eord  between 
the  two.  This  praetiee  should  be  limited  to  casea  of  plural  birtlu;  and 
Uie  reason  for  its  euiploymc-at  in  those  is,  that,  whore  there  are  two  or  more 
foetuses  in  the  cavity  of  tiie  uterus,  the  pla(x>ntal  cln-ulatious  of  the  children 
aometime^,  though  raivly,  eoniniuuicale,  and,  as  a  result  of  this  eomoiuni- 
eation,  after  ilie  Ijirth  (ff  tin-  first  child,  isbould  the  second  ligature  be 
omitted,  hemorrhage  ma^  take  place  from  the  placenta  of  tlie  child  or 
children  still  in  tlie  cavity  of  the  uterus.  When,  however,  we  realize  that 
wo  have  to  do  with  a  single  child  <tuly,  we  should  uot  apply  the  seeuud 
ligature.  It  must  i>e  borne  in  mind  that  the  blood  wliieJi  es(a|x'S,  for  a  few 
minutes,  freely  from  the  plat'eiital  extivmity  of  the  cut  cxird  is  useless  blood, 
— is  fcetal  blood,  not  luaternal.  It  is  bloiid  tliat  lias  done  its  work,  and, 
like  tlie  pljKvnta,  of  who-^e  mass  it  forms  a  larpc  part,  ita  life  and  usefulnew 
an*  (Midid.  Thw  plawntal  bln(Ml  is  uot  nee<le<l  by  (lie  child,  whose  vaneidar 
system  has  retained  all  that  h  nvcitufaTy  for  tlid  welfare  of  the  iudividttal, 
and  any  attempt  to  secure  for  the  ehild  a  portiou  of  this  blood  will  be  usc- 
U-Jis,  or  worse  than  u.«*ele!«,  since,  if  suocessful,  the  delicate  hKx)fl-ve*»el8  of 
the  ehild  would  becomy  too  full,  aud  a  pletliora  would  be  prtKluced  that 
niiglit  luive  the  most  disastniius  conscvjUcneeS', — a  plethora  which,  even  uu<lor 
the  nio^t  ihvonil>le  eireum.-*(aiie[-s.  would  be  ven'  nuich  more  undesirable  tlian 
its  opposite  condition  of  ana>mia.  When  the  placental  extremity  of  the  cut 
cord  is  not  ligatwl,  blood  flows  fi-eely  fr<mi  it  for  a  few  moments  after  the 
vessels  are  divided.  This  eacTi^H*  of  n(»w  u-*eleMR  placental  blood  it*  important 
in  the  physiology*  of  the  thii-d  stage  of  lalxir.  In  consequent*  of  its  escape, 
the  mass  of  the  plawnta  is  greatly  reduced  m  volume,  perhajjs  to  a  size  of 
less  tliau  one-half  of  wiiat  it  wonhl  have  Ix^n  had  a  seenud  ligature  lieen 
applied  aud  the  blood  retaini-d.  This  great  shrinking  of  tiic  after-birth, 
prior  to  its  expulsion,  undoubtedly  helps  greatly  the  speed  and  ease  of  ita 
deliver}-. 

The  next  thing,  after  ligation,  is  to  cat  the  cord.  The  best  instrumeDt 
for  this  purpose  is  a  |>air  of  strong,  e^arp,  blunt-pointed  scissors. 

Here  again  we  are  advised,  in  the  same  vein  of  mawkisli  pnidery  that 
I  have  already  referre<l  to,  to  seize  the  ctivd  in  a  i«ulicular  manner,  t>,, 
between  certain  fingers  and  the  thnmb,  and  to  cut  it,  thus  guarde*!  between 
tliem,  under  the  tlotlies,  so  as  to  aroiJ  crjiogure.  The  great  objection  to 
this  highly  moral  and  niodest  metluxl  is  tliat  at  times  the  embarraj«SMl 
attendant  has  cut  off  the  fingere  or  toes,  or,  still  more  unfortunately,  the 
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JB  unlucky  infant,  in^tmtl  of  nmpntati'ng  its  umbilical  cord. 

BMthod  is  to  diitx't  the  iiur^',  or  stiiue  iiilcltigeut  u^tistant  (the 

ildld  lying  on  its  hat^k),  to  hold  the  cord,  thus  giiardiug  the  child  from  any 

■lAdai  movow-'nt  of  it«  limtiH ;  aud  then  tlie  erissors  can  be  employed  to 

went  the  oord  with  absulutc  safety. 

In  catting  the  cord,  we  do  so  about  a  half-inch  from  the  ligature,  thus 
rumifehifig  a  little  nubhiu  or  button  beyond  the  ligature  which  serves  ae  a 
gaud  to  keep  it  from  tUpping. 

Having  rut  the  cord,  we  wifie  the  cut  surface  of  the  stump  with  a  towel 
tottatre  <Mir»elves  that  the  (xichmion  of  the  blood-veflseU  is  complete,  and 
Am  Ifae  diild  is  ready  to  be  haudt^d  to  its  temporary  nurse. 

ScNDe  rsutioD  is  detfimhle  in  handling  a  new-born  infaut :  the  surface  of 

ftr  diiki  ia  very  alippert',  and,  should  this  lye  forgotten,  the  infant  might 

laaly  orajx*  from  tlie  grip  of  tlie  cait'less  attendant.     The  child  may  l« 

mmd  and  haudt.'<l  to  its  uursc,  securely  aud  sifcly,  by  the  following  uicthodH. 

Flioe  one  band  under  the  anterior  part  of  the  thorax,  m  that  in  litling  the 

diild  itji  head  and  limlw  will  hang  ilexeil ;  or,  supjmrtiiig  the  Iwick  of  the 

umI  ucvk  with  one  hand,  grasp  the  inferior  extivmities  with  the  other. 

nurse,  or  some  one  atpwiaUy  detailed  for  the  servicv,  should  receive  the 

dOd  in  a  piece  of  tcfU-umiined  fliuiuel  or  other  suitable  material,  and, 

VT^ipio^  it  well  up,  should  hold  it  in  her  lap  or  aims,  pix-feiiibly  ou  tlic 

tight  Bide,  until  Llie  time  for  its  toilet.     I  say  she  should  hold  it  in  her  lap, 

ma  I  ha\'e  known,  especially  in  instani^es  where  the  |H>ople  were  |>oor,  and 

die  Ajmrtnicnt  small, — I  have  known  a  ebild  to  U'  wrap|H'd  up  in  a  pit>ce 

uf  old  blanket,  or  some  old  garraeul,  then  to  l)e  plaoeJ  hurriedly  and 

thangliiIe«Hly  on  tJie  mother's  bed,  or  on  a  sofe,  or  a  dressing-table,  or  a 

wiilt-fltBnd,  or  a  rocking-i'Jiair,  or  even  ou  tlie  Huor.     If  it  t^Iniuld  h:ip{M>u 

Inhett  quiet  child,  and  not  crj*,  an<l  should  any  cireiimstanrc  direct  csjxx-ial 

steatiun  to  tlie  mother,  as  hemorrhage,   pnwmtly   it  will   Ite  fttrgotten. 

Bnatl.  and  wrop|»ed  in  its  old  covering,  it  Kwks,  lying  on  the  sofa  or  the 

8oor,  oa  if  it  were  merely  one  of  the  many  old  towels  or  otfier  old  things 

■Bed  during  the  lalx^r,  and  not  the  precious  Imby, — the  riuw  of  the  whole 

bnhink     I  ba\*c  known,  under  such  cirt^umslances,  the  new-l>orn  infant 

toliesBt  upon;  to  Iw  nJIed  off  the  bwl ;  to  1*  trrwhlcn  n|>on.     Henw  the 

I       pwl  iraportanee  of  the  <lirei'tion  I  have  given, — that  the  new-boni  eJiild  in 

iH  In bt  bold  by  some  rcsiKtnsible  person,  on  its  right  side,  from  (he  time  it  is 

^^■Mntii]  from  itri  raatornal  connection?^  until  it  reeeive^t  its  fii-Rt  toilet. 

^^^  Ve  fiiMl  the  surface  of  the  cluhl,  at  birth,  (xjvei-ed,  more  or  less  thickly, 

with  ft  wbarrous  coating,  the  product  of  the  glands  of  the  skin,  looking  as 

fit  bad  been  plastered  with  a  mixture  of  Innl  and  tallow.     This  ein'ering, 

*iBrinmnflr  linve  brHrn  ilH  other  uses,  lias  scrviti  ailinii^ably  to  protect  tlie 

•Hioite  nirfb'V  of  tiie  ftptus  from  the  macerating  influence  of  the  liquor 

*>nii,  in  which  it  lu»»  been  »xiking  during  gestation.     Some  ehildivn  are 

■*4  aore  f/iicklv  *v)Vered  or  plxilercd   over  with  this  substance  than 

;  and  io  aif  cJiiJdren  it  is  found  in  greater  quantity  iu  certain  hKali- 
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ties,  aa  the  head,  about  the  gtuitals,  etc.  The  wiap  and  water  employ* 
cleanse  the  infant  from  tlie  aiiulentjil  fouling  imrident  uideliverj-,  as  likxxi, 
faecva,  etc,  will  uot  remove  iL  It  should,  uot  be  auffired,  however,  to  remain. 
If  left  uu  tlie  skin,  presently  it  di'ies,  enicks,  and  Bually  causes  more  or  les8 
irritation  of  the  suriatu!.  M'e  n-mnvi:  t]u6  stil>aceous  matter  by  anointing  the 
infant,  liefoiv  Hiuiluug,  witli  some  substance  iu  which  il  is  soluble.  It  is 
readily  dissolved  by  animal  oils  and  fats,  by  albumen,  by  alcohol.  T 
eubHtance  usually  cmplnytxl  to  diasolvc  it  iri  liog's  lard. 

We  can  now  intelligently  eomiider  the  toilet  of  tlic  new-born  child,  and, 
as  this  toilet  relates  to  both  its  health  and  its  comfort,  I  will  describe  it  spe>d 
cifi«dly  and  niiniit^'Iy.     If  the  weather  Ik?  (H»ld,  tliia  toilet  must  Itc  made  in 
a  vfry  inirin  room, — prefcralily  iu  front  of  an  open  lire  or  grate.     It  must 
never  be  forgotten  tliat  the  child,  until  the  moment  of  its  birth,  has  alwaj 
bwni  in  a  tera|jeniture  of  98^  to  100^  Kalm-nheit,  and  that  any  pnilonj 
cxjHisure  to  rtild  aOer  birtli  may  Jw  fnlloweil  by  dtwiw;!  an<l  even  dciith. 

The  nurse  should  prepare  beforchaml  and  have  within  easy  reach  th 
following  :  a  cup  or  tumbler  of  clean  c<^Id  water  ;  a  lai^  ba«in  or  a  tub  of  j 
but  water  of  uot  less  than  100"  Kalia-nheit,  while  it  will  ortca  be  better  to' 
have  the  water  of  the  temperature  of  105°  or  even  110** ;  some  bland  soap, 
as  old  white  Castile  or  pure  pn)m;  a  tencnpfnl  of  frcsli  hog'a  lard  j  f*oft 
wash-rags  or  sponges  ;  some  soil  wann  towels ;  some  soil  old  rag :  muslia,. 
is  as  go^xl  as  linen  for  the  pnrjit>s't<  needed,  or  even  better. 

Sitting  in  front  of  the  fire, — should  there  be  one, — the  baby  on  its  bacl 
and  an  assistant  at  baud  to  lend  litT  aid  if  ueceaHan*. — tlie  toilet  is  U^ui 
and  conducted  as  follons. 

The  nurse  should  Ix^in  at  the  mouth,  and  with  a  rlean  rag  over  her 
finger  wash  out  the  buccal  cavity  ;  haviujr  n-moved  tlie  epithelial  aud 
mucous  a<x;umulatioD»  of  gestation,  the  intant  may  be  given  a  few  drops 
of  water  to  swallow,  or  a  little  sweetened  water,  taking  it  by  sucking  from 
a  piece  of  dean  i-ag,  or  from  tlie  linger  of  the  nurae,  or  fiiMU  a  tcasjKMm. 

The  next  steii  is  to  remove  the  seljacccjus  matter  from  the  child's  skii 
For  this  purpose  the  nurse  taki-s  a  piece  of  old  rag,— nothing  Ijetter  than 
piece  of  soil  old  fhinnct, — ^aiid.  keeping  the  cliild  well  wnippi-<l  in  its  covei 
iug,  begins  at  the  head,  rubbing  tho  surface  briskly  with  the  lard  by  means  of 
tlie  rag  ;  instantly  the  c(?rumiuous  coating  disapiM*ars,  dissolved  by  the  lard  ; 
the  capillaiy  circulation,  stimulated  by  the  brisk  friction,  becomes  active, 
and  the  surface  in  consequence  a  bright  red  color.  Similar  applications  of 
lard  to  the  other  parts  of  tlie  sur&ce  setmre  similar  results;  and  jiresently 
the  infiiut  is  ready  to  receive  the  detergent  benefits  of  soap  aud  hot  water.  ^M 

Tt  is  well  to  follow  a  systematic  method  in  giving  this  bath.  The  nnrsd 
should  begin  with  the  head,  keei»ing  the  bmly  well  covei-ed.  The  hot  water 
aud  blaud  soap  quickly  remove  the  lard  and  the  sebaceous  matter  it  has  di»^l 
solved,  together  with  thn  soiling  incident  to  labor.  The  nurse  should  be 
cautioned  to  apply  the  soap  prudently  about  the  eyes.  Conjunctivitis  in  the 
new-born  child  mav  be  due  to  other  causes  than  the  acrid  eeeretions  of  the 
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HLrttirirnt  Btiriafva.     Auumf»  tliew  t-ausiw  are 
light,  and  last,  but  bv  no  menus  least,  the  cairlcs^  apjilicatiou  ot 
M^»  to  the  eyra  during  the  iirat  luith. 

k After  the  Uvai\  in  washwl  and  carefully  dried,  the  same  deterjj^-nt  nppli- 
BD  of  stiup  and  hot  water  iy  luudc  succebsivuly  to  the  other  pails  of  the 
ff  the  child  F<till  lying  on  its  nnrrteV  lap,  nml  still  eitvered,  save  the  part 
isflergumg  the  elennsing  pructsa  SiMx^iily  the  partiiriiut  soiliupH  an>  all 
raiKy\*ed,  and  the  infant  is  thou  ready  for  its  •;mnd  and  final  hot  Imth.  Kur 
dufl  pnqxis*'  it  irt  lM'.-*t  Ui  have  a  large  wiisli-ttasin  or  a  bnth-tub  (xintaining 
boC  water  tlint  lia^  not  bceu  contaminated  by  llie  eleansiin;;  wai^li  jnst  de- 

Inibed.  Tin*  tempt-rature  of  this  water  f-hould  lie  the  same  as  I  have  piig- 
inAnl  as  de.-?inil»le  for  tliat  usmI  in  the  dttergnit  wa^^h, — tliat  is,  from  100° 
to  110*  KalirLuheit. 

Into  this  hot  both  the  whole  body  of  t!ie  infant,  save  it?  brad,  is  now  tji 
Ik  pluR^fl ;  ami  thb  immersion  may  be  prulunged  fr^^m  lialf  a  minute  hi 
nor  or  two  or  more  minnlei!^ — in  other  words,  until  the  ehiM  it-  well  rinsed, 
aj,  if  nii'd  Ix",  well  stimulated  by  thw  liatli  i)f  I'lesin,  hot  water. 

U-imUy,  during  the  various  manipulations  I  hnve  derjeribcd,  but  almost 
uCTtninly  (iurinj;  the  fiiud  pinnjre,  llie  child  erics  vigoroiiMly.     This  oppar- 
cody  mere  automatic  oetion  is  highly  iM'Ucfieiul  in  crompletely  cstublfishing 
rwptmlory  function,  stimulating,  at  the  same  time,  in  a  most  salutary 

r  tlie  j^meral  ai^  well  as  (he  cnpillar)'  einiilatioii. 

Tbr  intiuit,  un  removal  from  itA  Imth,  hIiouIiI  l>e  enveh)}H'd  in  hot,  mh, 

ifambil^  towels,  and  peutly  and  thorou},dily  dried.     The  nurse  li^hould  now 

dttn^  the  apron  nhe  Uivi  worn  during:  the  Imth  for  »  frc^h  dr)'  one,  before 

{■rurptdin^  xvilh  the  drctAsing  of  the  infant.     Before  applying  the  clollis,  the 

p  of  the  umbilic-al  cord  rautft  bo  "drcwed."    '*  Dressinjf  (he  e<.mV*  means 

4Mr1opin};  tlie  ntrimp  of  the  <-onl  in  some  soO  aljsorbinj;  materini  wliieh  will 

nak  up  the  putrid  Buids  incident  to  the  pnK«ss  of  shmghin};.     Usually 

•me  old  linen  rag  'n*  funiisho<l  fnr  this  purjjosp.     This  linen  rag  Is  in  no 

Tmpetit  to  be  preferred  to  old  muslin  rajr,  anil  often  in  not  ho  m>i\  or  al»(trb- 

kp  m  the  old  muslin,  and  therefore  not  so  suitable  for  the  objwt  iu  view. 

The  medical  atteivtant  should  "dress  the  cord"  him£<:-lf,  after  wliieh  the 

■me  may  put  on  the  child's  garments.     There  are  fcveral  styles  nf  dnswing 

Qk  mrd.     The  n?nal  one  is  ta  take  a  !>(pHin;  of  old  rag  (ihn-c  or  four  inches 

Mjuart),  comiK^z-d  of  two  or  more  laycn* ;  a  hole  is  cut  in  the  centre  of  this 

i^narr,  lhniMi:h  which  the  stump  of  cord  is  po-i^scd,  nml  Ik  pliityxl  on  ilie  Kur- 

fcaof  the  alnlomen  ;  or  the  c()rd  may  lie  dressed  with  borattxl  or  sublimated 

■borliort  cnttoD.     The  cut  surface  of  the  cord  is  directed  to  the  chin  of  the 

4iU ;  the  srjuarc  ijt  folded  over  the  stump,  and  then  fohUnl  latcrrdly,  and  llnw 

^  o»nl  in  cnvi'lopctl  in  wvcnd  layers  of  absorbing  i-ag,  which  keep  it  well 

pWTtrd  until  the  sloughing  b»  accomplished.     This  covering  may  be  kept 

*«♦  wOTircIv  by  tying  it  to  the  cord  with  a  xoft  string.     Another  niHliod 

•if  dfWBing  the  oonl  is  to  pn-jiare  a  j>niall  roller,  say  a  foot  long  and  an  inch 

»«fc,«id  apply  ihin  lo  the  stump  until  it  is  protected  by  scvend  layers  of  the 

Tot.  r.— 19 
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material.  Tlie  tttnl,  Im-Iiii;  bv  one  of  tlitrae  inetluHls  pnijiorly  f  iivf'lo|>«l,  h  then 
to  tie  sormx*d  to  the  suriacc  ui*  the  abdomcu,  boili  tor  ihe  child's  wmfurt  and 
to  prevent  injury  to  thfi  bltHHl-veset'la  of  the  umbilicnm.  ThiB  may  lie  d(ine 
simply  by  lurnhig  the  end  of  the  slump  towanls  the  child's  chin,  and 
sccuriug  it  hy  means  of  a  couple  of  strips  of  adhesive  plaster, — a  most 
cxoellcnt  metluid.  The  ut^ual  mode,  however,  i»  to  apply  the  "binder." 
This  binder  should  Ix?  made  of  flunuol,  wide  cnoui2:h  to  reach  from  the  hi[»» 
to  the  axilke,  and  long  enough  to  g<>  twice  around  tlie  child's  brKly ;  it  sluiuld 
not  lie  herameil,  as  it  usually  is  prc|mrcd,  siuee  the  hem  makes  a  vottl,  and 
when  applied  presses  unc-omfortably  on  the  skin.  In  applying  the  binder 
the  stump  is  turned  towards  the  rhin,  and  is  wvured  by  mlling  the  binder 
twUv.  routid  the  ehild's  iKKly  and  liusteuiiiig  with  salety-pius.  Xui'ses  oflcn 
apply  tliis  l)inder  twt  tight,  intending  by  so  doing  to  prevent  umbilical  and 
other  forms  of  hernia  :  really,  however,  the  pnietiw  tavor:?  tlie  development 
of  hernia,  or  aggnivaten  it  if  alr^-atly  existing.  The  binder  shoulti  be  applied 
as  loosely  an  is  consistent  with  tlic  purjioec  fur  which  it  is  uacid.  It  might 
Le  remarked  here  that  a  healthy  infant,  properly  diTs^ped,  Rhould  be  entirely 
comfortable,  a  gcHxl  deal  fatigue<l,  and  ven,'  i*cady  lor  a  go^Hl,  ipiiet  sleep, 
immtxliately  after  its  first  toilet.  Hence,  when  an  ajjparcutly  healthy  child, 
after  Iwiiig  dressed,  is  restless  and  uneasy  and  dispose<l  to  en,-,  the  difficulty, 
usually,  is  not  "eolic,"  which  is  almost  always  given  an  the  cause  of  tliese 
syniploms,  hut  some  error  in  the  dressing ;  and  the  ])hysician  should  examine 
the  child  carcfidly  to  ascertain  what  it  is.  The  best  way  to  do  this  is  to 
pla<*e  the  infant  in  the  middle  of  a  IkkI,  then  to  have  it  undressed,  scmti- 
nizing  closely  i-aeh  garninit  aud  the  way  it  han  Ih-^'u  a])j>1ie<)  and  s*'<'un'<l ; 
and  it  will  oJ\cn  be  fouud  that  the  cause  of  the  "colic"  is  some  pricking 
pin,  or  too  tightly  ajiplicd  liiiider.  etc.,  tlie  removal  <vf  which  will  be  speedily 
followed  by  the  disapiK-arantv  ol'  all  the  unple-a.-<3Uit  symptoms. 

The  stump  of  the  cord  will  slough  off  in  from  four  to  seven  days, 
leaving,  in  a  hcidthy  child,  a  Bn|>erfirial  ;nid  healthy  ult*r  which  quickly 
heals.  Should  the  raw  surface  be  disposed  to  become  sluggish,  some  mild 
astringent  may  Ix?  applied,  as  the  oxide  of  zinc,  or  iodoform,  or  a  mixture 
of  iMith  of  these.  During  tiie  procww  of  sloughing  the  stump  becomes  more 
or  less  oHensiveT  scmietimcs  quite  disagreeably  so.  An  excellent  «)rrcrtive 
application  is,  daily,  after  the  child's  bath,  indeed,  in  some  instances,  oflener 
than  once*  ilaily,  to  envelop  the  stinking  stimip  and  its  original  eovoriug 
(which  shmdil  not  be  intorfei-ed  with)  with  several  layers  of  well  Immt  and 
charre<l  old  rag;  in  other  words,  to  apply  several  coatings  of  frcshly-]>re- 
pared  eharcoah  This  acts  most  happily  as  an  absorlier  of  offensive  gases, 
as  an  antiseptic,  and,  wliat  is  of  ctjual  or  even  gre.i[cr  ini(MH-tatKX',  as  a 
dr\er;  nipid  desiccation  of  the  stump  being  im[K)rtant  not  only  to  the 
Bjieedy,  but  the  safe,  separation  of  tlie  decomposing  stmcture. 

Hefore  putting  on  the  garments  tlic  child  should  Iw  examined  carefully 
all  over,  to  ascertain  the  presence  or  absence  of  any  vice  of  couforraation. 

The  medical  attendant  is  not  usually  consulted  regarding  the  clotJies  (he 
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lb  to  be  drBS8«3  in.     All  that  hr  is  rallod  upou  to  look  after  is  that, 

wealhfr,  the  cliilil  is  cIimI  suflicifntly  wannly.     This  ran  mnglily  he 

dttermincU  by  fct-ling  it^  hands  uiid  fot-t :  if  these  are  warm,  itri  clotliiuf;;  la 

anally  suffirijont ;  if  wid  ami  plammy,  the  child  needs  more  oovcring.     It 

muiK  alwayi4  be  iKirue  in  mind  t)i:it  lirat  nieang  life  to  tiie  new-lmm.     It  is 

to  err  by  having  too  mmh  rather  thnn  t«)  little  (if  it. 

In  view  of  the  active  cin-tdatinn  in,  and  the  mpid  development  of,  the 

diild'^  brain  after  birlii,  no  c-overin^  m  iippli<><l  to  the  head.     Foriii(*rly  thin 

not  the  praetiee,  and  all  ehildren  had  the  heod  eovc-iT<l  with  caps  from 

The  present  pmctltt?  of  (imittinfr  the  rjip.  for  the  rea^mns  I  have 

pveu«  seems  b*  Ik  attendixl  by  such  j^ixxl  nwnlt.s  that  It  iu  to  lx<  eomnuMiditl. 

The  ehildV  toilet  is  now  et^mpleted.     If  the  mother  have  recovered 

nflirirntly  from  tlie  fati^ra  of  la!K>r,  it  Hhould  now  1k'  pnt  to  the  hr(iu*t ; 

bdntl,  tliifl  rarly  application  to  the  breast  is  so  ver\-  <kt*iralde,  fitr  tioth 

and  ehild,  lliat  no  orrlinary  ein'umstuncv  Hhnuld  im  jHTniitt^i)  to  {Hiett- 

it.    F<»r  tl>e  moilier  it  is  viduable  in  seenring  promjit  and  oontlnned  con- 

tiwlion  nf  thp  iitt^rua,  thereby  preventing  p(«t-[)artimi  hemorrhage,  cxeessii-e 

Utvxly  |iK.-hial  discharge,  and  aftcr-itaiiis.     For  the  ehild  it  is  imiwrtant 

n  fnmishing  »jme  minrinihmrnt,  and  in  affording  an  opportunity'  for  early 

«im'ti¥'  of  its  antiimatic  iaculty  of  wuirking,  a  matter  of  no  little  moment, 

■Bcr  it  eiimetimes  happens,  when  the  application  of  the  infant  to  the  brciuftt 

ii  postpimeil  for  several  days,  that  the  facidty  Beems  to  lie  Iwt,  and  the  child, 

fvrr  after,  refuses  to  take  th*^  hi-east.     Should  the  clnhl  for  any  resLstm  not 

br  pnt  to  the  breast,  it  may  be  given  a  few  li-aitpminfulii  of  warm,  fiweeteiied 

mcr,  umI  then  may  l»e  placed  in  it*?  cradle  or  erih,  on  its  riglit  side,  well 

BDranl,  and  otit  of  all  ijraught.".     Its  eyes  should  lie  profited  from  ex- 

{■Mnv  to  all  bright  lights,  iiaturul  and  artificial,  and  its  §nrroutiding  atmra- 

(bw  should  l>e  as  pure  as  the  possihiliticH  of  the  !*ttuation  admit  of. 

I  have  iiiaid  that  the  (Jiifd  .^houhl  Ik<  placed  in  its  (;rib  or  cnidh> :  I  advice 
■  rndlr.  It  is  tlie  fashiou  of  our  generation,  it  was  not  of  our  fathers  and 
cnodfathem,  to  prf*cril>e  cradle-'*.  Tt  ii<  held  that  tlie  nn-lcing  movement 
"(  the  rnidle  is  injnrio«»  to  the  eliild  ; — how  injurious  d<H*s  not  Heem  to  Iw 
4i^iti'ly  determined. 

This  theor\'  I  am  convinced,  thnmgh  long  ob»servation  and  large  ex|»eri- 
Btt,  i»  aliMohitely  without  foundation.  Nay,  more,  I  hold  that  the  rcHidts 
rftbe  fviTithiag  nx-king  movements  of  the  cradle  are  positively  beuclieial. 
I  niowliT  a  nnrsery  lacking  a  cradle  ns  destitute  of  an  article  not  only 
"f  tmit  prcM-nt  comfort  to  the  child,  and  wry  great  relief  to  its  care-takers, 
W  aU>  ijf  no  lilOe  impurtanee  to  the  future  welfare  of  ihv  infant.  The 
^»*«iful  incnvae  id  affectiona  of  the  ner\*ons  system  which  the  pn*sent 
linn  cxperieneeB  is  undoubtedly  due  to  many  and  ciunplcx  causcfl ; 
I  lirrc  throw  out  the  suji^cfltion,  would  not  the  siwtthing  influenons  of  a 
^*^  "a  the  nervous  system  of  infancy  have  renderiHl  that  system  Icaa 
~'"'ifc,ind.  eonseqiientlv,  lens  dispot^'fl  to  I>e  injuriously  nflectwl  by  (he 
^■■utUc  CBuaes  of  nen*oiis  diseast?  incident  to  the  whirl  of  modem  life? 
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TAB  CARK  OF  THE  CHILD   AT    BIRTH  IN   ABNORMAL  COXOITTONfl 

We  must  not  expect  to  Hnd  the  child  nt  birth  always  In  health,  and  pre- 
eentiug  tJie  appejiraiMxw  I  have  jiiat  d»K.*ribed  an  cliaractcriziiij;  that  cou- 
ditiun :  it  is  nut  alwuvs  plump  and  ix-d,  with  a  cry  whose  pitch  aud  volume 
at  onoe  suggest  the  lun^  of  a  youthful  Stentor. 

Somellinefl  the  child  la  in  a  ctmditiun  of  debility,  sonietiines  ot^  ouly 
weak,  but  the  victim  uf  diiKOse,  sometimes  apparently  dead,  sometimes 
really  dead, — still-Uirn. 

The  eaus(»  of  thebe  almoniml  conditions  are  many  and  varied.  They 
are  the  results  of  diseases  of  the  il^tus  during  gestation^  or  the  re»ulte  of 
the  aofidents  of  geslatitm  and  i>arturition. 

The  prodiu4  of  (xju^-ption  evolves,  during  gestatiou,  from  a  cell  to  a 
matun^  fwtun,  an<l,  in  this  evolution,  |uu«cii  through  changes  and  meta- 
mor{)hoses  of  the  most  extraortlinory  nature ;  and  yet,  in  healthy  gestation, 
it  lu-eomplishes  t\ifi><i}  changes  aud  nietamorjiJHKMs  with  a  prdcixinn  and  <'X- 
aiTtueset  us  niathematieully  act-unttc  as  the  crystullizatiou  into  definite  and 
well-known  tonus  of  a  sdinc  dilution.  Tlenec,  it  is  evident  that  If  the 
bnUding-inatxTud,  out  of  which  the  future  man  is  to  Im'  eroc^t^sl,  Iw  px»d, 
from  it  will  evolve  a  structure  that  will  Iw  corrcspoudiugly  good.  The 
evolution  of  a  healtiiy,  well-tlevelnjxHl  infant  is,  then,  not  a  matter  uf  ehantv* 
or  accident;  but  it  takes  |)lat'-e  .is  the  rcHult  of  laws  as  unerring  mid  preci 
as  the  laws  uf  <T)*atallization. 

Healthy  men  nnd  hcattliy  women,  iuheritiag  themselves  good  eonstit 
tions,  and  living  heidthy  niiind  and  healthy  jvhysicjil  lives,  vnniuA  have  an 
but  healthy  childixui.  But,  nnfortunatflv,  all  men  aud  all  wnuiun  aru  not 
healthy ;  uufortunalely,  they  have  either  inherited  or  acquired  bad  constitu- 
tions. Still  wurse,  few  nwu  nml  few  women  leswl  typically  h^'althy  moral 
aud  typically  bcidthy  physictil  Uvus  ;  and  the  iuL'vitabU'  (Tunserjueuce  of  it  all 
is  that,  when  those  imperfect  men  and  imperfect  women  marry,  if  they  have 
children,  tln-y  must  iterrsitnrift/  lie  more  or  less  im{»erfect  childivn. 

The  study  of  prenatal  dir^eastrs  shows  timt  thL-se  coudiliims,  to  which  I 
am  now  referring,  cause  oil  sttits  of  abnormal  evolutions  in  the  cmbn.'o  and 
fmtns,  and  lead  to  a  grrat  varletj*  of  diseases,  dcfnmiities,  and  monstrosi- 
tit* ;  lliey  twustaully  eausi'  the  death  of  tlie  piiKluct  of  oijnwptjoo  during 
gestation,  and,  henee,  Abortion,  tlie  great  accident  of  gestation,  is  fnx^ucntly 
due  t(i  thttm.  J 

Over  the  tlireshold  of  life  is  written  the  declaration  of  Nature's  right^ 
eous  and  inexorable  law,  "The  fittest  shall  survive;"  and  this  law,  so  just, 
BO  stern,  ho  merciless  in  its  unpitying  exactions,  is  the  law  wkii:li  governs, 
not  only  life's  l)eginniug,  but  life's  prepress  and  life's  end, 

Man's  intellect  may  enable  him  to  elude  the  workings  of  this  lirw  for  a 
Ume^  but  ultimately  its  majestic  nmnip<jtence  triumphs  ;  ultimately  the  fittest 
aione  survive. 

Imiumerablc  children  die  before  birch,  or  at  birth,  or  shortly  after 
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evrn  ywa  after  birth,  not  because  our  scienofi  nr  Bkill  is  valueless,  bnt 
iaturc'fl  doom  vrnn  pmnoumx^  at  thr  iiKuncnt  of  coiKX'ption  ;  and 
f*n(l  lioly  fiat,  bv  which  ahmi'  a  pcrfprt  race  of  meu  tan  be  possible, 
I^Tbr  fitl<*t  phall  survive/' — that  5at  provea  iheir  destruction. 

It  i»  evident,  thcrefiiro,  that  we  are  not  to  mourn,  nor  even  to  rc^^'t, 
fTPTT  ehild  tliat  is  iKirn  dyjiij;  or  dead  ;  iiidtti),  itttcn  this,  apparently  sad, 
tmninatitm  of  gestation  is  a  nmtter  for  nmgratiihilioii  mtlier  tlian  grief; 
iwl  tboti^rh  we  are  profeKHioiially  )}onnd  to  do  all  we  can  for  our  siiffi-r- 
iui:  t4wpjji.*,  Wf  may  ttimfort  onrwilvft},  when  the  rtttultit  nre  nnfavnrnble, 
jrilh  the  rpflertion  that  man  cannot  Minteud  smx'et^fujjy  against  tlie  laws  of 

SocDPtimcs,  then,  ehildrcn  are  born  dead,  »}metime»i  apiiarently  d(*ad, 
nawtimw  in  a  condition  of  asthenia  or  debility.  1*1  lu*  couhidcr  fiiiit  tlie 
nudbioa  of  Ai«thcnia  or  Debility*. 

t'  DKBILITT    IN   THE   NEW-BORN  CHILD. 

Thm*  i«  no  diffictilly  in  reooj^nizinjr  arttbenia.  in  the  child.     The  infant 
•■  pole,  at  times  blue :  its  features  shrivellc*! ;  if  tlu-  vietiin  of  prenatal  dis- 
n*.  often  more  or  Io»w  emaciated ;  thoagh  jiist  bom,  otlcn  presenting  the 
i^sranrp  of  app  and  decrepitude. 
'  In  thc-w  ca5cs,  we  listen  iu  vain  for  the  welcome  mUHie  of  iJie  ehildV 

Sw  err ;  in«tend,  we  notice  the  eorvulsive  giJ-^p,  or  heiir  low  moang,  and 
pRii>|iii  the  gniHflinpf  of  air,  oa  it  is  jminfully  and  hilM)nonsIy  drawn 
lliroiifHi  the  mutxiu^  lurnmuhitioiw  in  the  larynx  and  traelu^a.  The  child 
,  iKalbeA  imjKrfwtly,  either  because  it  is  too  feeble  to  exjiand  itfi  lunj^s,  or 
I  iRsane,  liein^  n  premature  child,  these  orpins  are  not  siifHeifntly  develojxHl. 
Hcnre  itit  blood  ia  not  aerated ;  hence  it  ih  blue ;  hence  It  in  cold  ;  heucc  it 
taunt  cry. 

Id  ihie  treatment  of  the  new-bom  child,  in  such  rondition^^  wo  mubt 
fUfftilly  lirar  in  mind  the  ptnwible  ranges  of  the  asthenia. 
I  rerhaps  we  are  mo?t  frequently  callcrl  to  treat  the  debility  in  premature 

I  4i3drPti ;  children  bom,  more  or  less,  Ix^fon^  full  term.  We  must  N'  caiTful 
lot  to  rxhnnst  the  fwble  or  iaintin^  child  by  our  washing,  etc  A  wwik 
AbU  mij^lit  die  if  i>ub}ected  to  manipulations  must  desira)>le  for  n  strong 
wl  ttmlthy  tme.  The  child  may  bo  too  w(.«k  to  nib  with  latxl  ami  wash. 
If  |vmiMr<,  however,  it  is  U*t  to  prease  and  wat-h  it.  Under  such  ciroum- 
ttftrw,  ih(r  water  >«hould  be  ua  hot  a.s  can  be  used,  fmm  1 10°  to  120°  Fidi- 
MalMt ;  and  sometimes  it  is  best  to  use  whiskey,  or  whiskey  and  water,  at 
4e  mnw  temjiemturp.  At  tim<*  tlie  chthl  is  s«>  weak  thai  it  is  not  prudent 
hxlraw  it ;  and  all  that  can  l>e  done  is  to  envelop  it  in  hot  flannel,  or,  Iwlter 
*ill,  in  hot  *«nled  cotton  or  wool. 

T^wfr  art*  three  ehinents,  each  of  which  is  es.4ential  to  the  proper  man- 
^jemcni  of  lju*e  feeble  cliildrcn.  These  essentials  are,  the  removal  of  all 
«fc«nirt»i)ns  to  r»-spimtion,  a  ven*  hifjh  exU'riial  tempcrauipc,  and  the  use 
■^  unrifhioeijt  and  internal  stimuli. 
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Obfltraclious  to  respiration  in  the  mouth  should  be  removed  by  wiping 
out  the  buix-al  cavity :  tlio^  in  tlie  laryux  aud  trachea  are  not  »>  easily 
gut  rid  of.  An  expedient,  at  times,  of  value  is  to  hold  the  cliild  by  the 
lower  extremities,  wiih  its  head  down,  and  then  to  shake  it  briskly,  or  ?])ank 
it  sharply  on  the  nale^ :  a  buddeu  iuspirutiou,  followed  by  a  uuiigh,  muy^ 
reuinve  the  whule  trouble.  ^H 

Should  j^ueh  efVurts  fail,  nothing  is  left  but  to  wait,  in  the  hoiie,  too  often 
vain,  that  the  chihl  will  ultinuilcly  ae(|u!re  strength  sufficient  to  take  a  fu 
iusj»irj.lion,  and  thus  ^et  rid  of  the  obstruction. 

The  second  essential  is  a  ivrif  high  extisnial  tem|>oraturc.  AVe  must 
ree«ill(K!t  that  thrwc  feeUle  fhildn-u  breathe  more  or  Il-ss  iniixTfectly  ;  heuc« 
tliey  do  not  inhale  ntsirly  euough  oxygen  to  aerate  their  bloud;  bcnoe  they 
must  bo  cold ;  heuee  they  must  be  weak. 

-Vs  such  children  eaunot  inuko  hfut  for  theraselvt-s,  we  must  supply  it 
from  witliout.  Should  wo  pcnnit  the  child's  teinp«'rature  to  fall  much 
below  normal,  it  will  («rtaiidy  die :  many  feeble  ehildrcu  die  from  this 
cause  alone,  who,  treated  in  the  way  I  am  about  to  doaeribe,  would  as 
certainly  have  survivwl. 

It  is  dillieult  In  define  with  precision  the  exact  amuuut  of  heat  demanded 
or  borne  under  such  circumstances.  Kach  ease  requires  such  careful  and 
constant  attention  and  wnlchintif,  that  the  temjw'niture  may  Iw  increased  or 
diminished  as  may  st-em  to  lie  nctx!ssary. 

In  many  case?  the  temperature  should  be  pamdGximllt/  high.  Tlie  body 
of  the  child  sliouhl  he  kept  at  a  toinjx'mtnre  of  not  loss  than  98°  to  100° 
Fahrctiluit,  ami,  to  secure  this,  may  denuiml  almost  lltentl  "ntasting." 
Hot  bottles  aud  bogs,  etc,  are  to  be  used ;  so  also  Is  radiult^  heat  from  an 
o|)en  fire.  Tlie  surrounding  atmosphere  should  be  ivnyAof;  io  this  way  the 
bbxid  is  warnHnl  through  the  lungs,  an  well  as  external  teniixrature  main- 
tained. Cases  are  reported  where  leeble  new-bora  eluldreu  have  been  given 
up  as  dead,  have  been  left  hnjielcssly  in  front  of  a  very  hot  fire,  and,  after 
a  prulongtnl  "  Ujastnig,"  have  Wi-n  disixivennl  to  lie  alive,  and  have  subse- 
quently done  well. 

The  third  essential,  in  these  t^>*es,  is  the  uaeof  nourislmicnt  and  internal 
stimuli.  The  child  is  too  feeble  to  take  nnnrishnicnt  by  snc-king,  and  it 
should  U>  administei'ed  by  a  mop  ora  teas[Ki()u.  it  ishonld  tx-  given  in  small 
quantities,  a  few  teasj)oonfuls  at  a  time,  very  hot,  and  should  be  fretjuentlj 
rejK-at^'d.  II*jt  milk  mixtures  and  lutt  dilute  spirit  are  l»cst.  A  go<xl  formula 
for  the  dilute  spirit  is,  a  tcus|>oonful  of  spirit  (biimdy  or  whiskey)  added  to 
five  teaspoonfuls  of  hot  water  slightly  sweetened.  Of  this  mixture,  the 
cliild  may  In?  given  one  or  more  tea.sp<Mitifuls  fnim  every  few  minutcfi  in 
every  hour  or  murv.  as  may  Ix'  necessary.  1  think  I  have  saved  the  livra 
of  some  feeble  childwn  by  intoxicating  them  with  hot  spirit-and-watcr,  and 
keeping  them  mihily  drunk  for  some  time  after.  J 

By  titating  feeble  cJuldren  in  this  way  we  often  liave  the  great  satit'&c- 
tion  of  8a\*iug  lives  othei-wise  doomed.     But  often  tliey  die,  iu  spite  of  all 
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«r  H!brt».  Thoy  gnuluully  Ixxwnie  colder  aiid  coIcltT;  their  fiicps  and 
haods  Uuor  and  blii^r;  tlioir  respiration  more  and.  mnK  gaspini?  and  fw-hle, 
uatil  it  fiimlly  «C3is*s.  Snrli  <'asi's  die,  not  hcranse  the  tix-fttnit-ut  luis  not 
been  the  best  and  most  ef&cieut,  but  be<aiiiiM;  all  treatment  would  hnv-c  been 
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THE  NKW-BORN    CHILD   APPAItKNTLT   DEAT*. 

ChIldrc>D  are  sometimes  bora  not  nieri'ly  in  a  wnidition  of  nt^thcnia,  but 
io  K  state  of  apiKirent  death  ;  which  apparent  death  siKKtlily  iN^iimt;:)  real 
daBtli,  unless  [>n)]>iT  nieaui^  are  nsMl  Ut  prev>>nt  it,  and  ui^en  in  spite  of  all 
mmlies.  We  find  ehildren  twru  in  this  conililion  of  njiimn'nt  death  pre- 
testing very  different  ap)>carnuc«s.  Sometimes  the  tiiee  iiiid  upper  part  of 
lie  body  are  rod ;  sometimes  marked  with  MniKh  spots,  and  swollen ;  the 
are  prominent  and  injeet<-<l.  Apiln,  the  child  may  be  |«Ue,  and  may 
it  markiv)  evidentT-s  of  profounti  ptMrtimtion. 
Tluse  vuriivl  ap|M^iranres  are  prodneed  by  vcn'  different  lesions,  oud 
desgnatcd  by  a  variety  of  names  by  different  authors.  Some  ti-peak  of 
u  the  "apoplexy  and  tfyno*|H;"  of  the  new-l)orn  ;  others,  an  tlw.  "e(ju- 
paiiw  and  tuniple  asphyxia"  of  the  child.  Others  reject  these  terms  as 
»m*  irajicrfwtly  deHi^natinj;  tlie  patlinlojfi<iil  ainditionB  tliey  ai-e  meant  to 
ilx*.  If  we  understand  tlie  i-auses  tiiat  may  pruduee  these  eondiUous, 
the  trentmcnt  nect«snry  under  the  circumslauces^  it  matters  little  by 
tint  pame  we  call  tlK>m. 

OP  THK    APOPLECTIC    CONDITION.    OH    THE    CONDITION    OP   CON- 
GESTIVE  ASPHYXIA. 

Ill  thta  condition  we  find  the  surface  swollen,  the  face  red,  or  bluish,  or 

The  ehild  lies  ajtparently  dejul ;  niaki's  no  effort  at  in>>pinition, 

no  movement.     The  heart  may,  or  may  not,  pnlsate.     Should  the 

duM  di«?.  and  a  pont-mortem  examination  1>e  made,  the  ve^^'lt^  of  the  brain 

fmmd  pftr^wl  with  bhxid,  with,  at  times,  etVusiuius  !»f  blood  into  ltd 

•,  or  on  its  8urfnt.v.     The  tlioraeie  and  altdominal  ot^us  will  also 

I  i»  fiMiod  coogcfltcd  ;  and  it  i^  said  that,  at  timet;,  effusions  of  blood  into  the 

pnitAnml  Hivity  luive  Iieen  noticed. 

Tlic  muHcs  whidi  may  oo-ajiion  thew?  phenomeiui  are  either  asphyxia,  or 
ifiiwl  eomppewnon  of  the  eervieal  ve*«e]H  of  the  ehild.  Asphyxia  pnKluees 
Ihnn  in  the  new-lmm  child,  just  a:^  iu^piiyxia  prtHluees  t^imihir  eoiidilious  in 
ttr  brealhint;  ehild,  or  in  the  adult.  The  blood  Is  not  aerated,  congestion 
of  the  hniin  anil  Inn^  follows,  and  paralysis  of  the  etirehral  eeiitn^  rMuIt«. 
Aflvthinf*  ocTasioDUig  asphyxia,  either  durin|j;  laUtr  or  afler  delivery,  may 
t»n     ■ !  :!        i  .■ause  of  the  a|w*pleetie  state  of  the  ehild. 

I  -;.-*jon  of  the  cord  tlurinjf  labor,  twisting  of  the  cord,  pre- 
■utnrriiepanstioD  of  the  placenta,  etc., — in  other  words,  anything  eus|>end- 
■Rtkafbto-plnr^'ntal  rireulation,  before  delivery, — will  produei*  lutphyxia, 
■  inidyaa  plugging  up  the  lar^'nx  of  the  breathing  animal  will  produce 
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it.     So,  too,  nftor  liirtli,  any  causf  susixfiidiii};   ru4pirati(in,  as  mucus,  or 
any  other  niatorial,  in  the  lan'ux  or  ti-aohea,  may  ootasiuu  it. 

The  a|Mipl«ntic  contlition  may  also  I>e  prcHluw^l  by  any  causo  giving  rise 
to  diroct  oompresaion  of  the  cervical  vessels.  Henoe  wc  meet  with  it  in 
faoe-presontatioQ,  and  in  cases  where  the  cord  has  been  wrapped  several 
times  riHiud  tlie  m-ck  tluring  lai)<>r,  etc. 

It  is  uot  ditHeuIt  to  amxpixJicnd  the  jsuhulr»gy  of  these  eases ;  iudeed^  a 
dear  kuowledpo  of  this  siipj^ts,  immediately,  the  appropriate  treatment. 

The  ehild's  brain  is  engorpnl  with  Llood  ;  this  enj^it^ement  has  jtnHlnceil 
pressure  on  Uic  cerebral  centres,  whieii  pressure  lias  paralyzetl  their  action. 
HeDce,  when  the  ehild  is  born,  its.  brain  fails  to  resixirid  to  those  stimuli 
whieh  Nature  has  provitled  to  rouw  it  t*i  the  p^rfonnaat*  of  the  jjn^  funcN^ 
tioti  of  respiration.  The  cold  air,  utrikiug  ou  the  warm  and  wet  surfatx;  <a^^ 
the  <'hild,  ordinarily  a  nioKt  powerful  stimulus  to  respiratory  aetiou,  now  is 
inca|Kible  of  wakinp;  tip  the  opprcswKl  and  congested  and  pjmilyw?d  medulla 
ohiontpita.  Hut  if  we  ennuot  awaken  the  nirdulla,  the  cuKtudiau  of  life's 
essential  fuuetioiis,  the  eliild  must  inevitably  perish.  ^1 

rkaring  all  this  iu   mind,  the  ti-catment  is  evident.     If  the  wrebraf^ 
panilysis  be   the  result  of  mere  ampcstJon,  in    niiwt   instances   the  child, 
pro|wrly  treated,  will  i-ecovcr.     If  the  paralysis  Iw  due  to  ctfuslou  of  bUxml 
into  the  siibstnn»v  or  on  the  surfliee  of  the  brain,  it  will  die. 

Then;  are,  however,  no  symptoms  that  enable  us  to  detcnniiie  whether 
the  cerebral  paralysis  is  the  result  of  mere  eerebnd  cngorgemoat,  and,  there- 
fore, curable,  or  tlie  result  of  cerebral  eflfusinn,  and,  therefore,  almost  ncoes- 
Burily  fatal.  Hent;*!  we  treat  all  these  ca.****  alike.  liememljeriug  that  con- 
gestion of  the  brain  is  the  curable  cause  of  the  jmralysis,  wc  must  endcuvor 
to  remove  it.  We  blew!  tlie  elitld  ;  that  is,  wc  suffer  to  eseajw,  from  the  cut 
cord,  one,  two,  or  even  lhi*cc  tablespoonfuls  of  bltHHl ;  should  hliKxl  not  flow 
from  the  cut  cord,  we  may  pi^css  and  s^^necze  it  irom  its  iisstrtiun  to  the  cut 
extremity.  Failing  in  obtaining  blood  fmm  the  conl,  nn  attempt  mtght  be 
made  to  obtain  it  by  ojwuiug  a  vein ;  though  f  fear  alt  such  (briom  efforts 
would  uot  sueceed. 

Wiile  the  blood  is  flowing  from  the  cord,  sometimes,  the  blue  color  dis- 
apjH-Ars ;  a  rosy  tint  shows  itself,  first  in  the  lips,  then  over  the  face,  and, 
finally,  over  the  Ixxly.    The  medulla  acts,  rcspirutiou  is  established,  tlie_ 
eiiild  is  Nive<l.  fl| 

The  next  remwly  is  the  veri'  hot  Imth, — a  l«ith  of  a  temperature  from 
103°  to  120*^  Fahrenheit.  This  very  hot  hath  acts  as  a  |w)werful  revul- 
sive, tending  tn  relieve  the  overloaded  bralu  aitd  to  equalize  the  circulation, 
while  at  (he  same  time  it  is  a  [Hiwerful  stimulus  to  the  n'spiratorj'  cerebral 
centre.  After  depletion,  or  without  it,  a  basin  or  bucket  of  lint  water  may 
1k^  brought  to  the  bed,  should  the  child  not  yet  be  wi^irated  from  the  pla- 
(«uta,  l>ec-ause  <lepletion  fn^im  the  cut  eoitl  lias  uot  been  prurtised,  and  th^^H 
body  of  the  infant  may  l>e  pluugcd  Ju  tlic  hot  bath ;  atter  immersion  ftur— ■ 
trijm  a  few  seconds  to  half  a  minute,  tlie  UkIv  iimy  be  brought  to  the  surfa 
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twl  wntoff  OS  cold  as  con  \)c  obtnincd,  niay  be  (Io-sIk-cI  suddenly  on  the  faoo 
•rior  8urfa«*  nf  the  thorax.  This  expodicut  is  a  most  powrrfiil 
Abnuhu  to  n-sjii niton'  action  ;  the  lirnt  iitntaH  uf  llie  eold  water  with  the 
piwioiisly  ven'  hot  skin  of  the  lufont  is  frequoutly  ibilowed  iustuutly  by 
a  niddpn  and  full  int^piratinn,  ami  the  treiittnent  rnntitnied  soon  secures 

fa  tatiafiirton'  c¥tablif<hm<riu  of  the  res|Mrntur)'  proct>d8. 
Should  bleeding  and  the  hot  batli  fail,  there  may  bo  tried,  as  a  forlorn 
topr,  artificial  n^piralion ;  thiiujjh  artiHn:d  nwjiimtion  18  indirato*!  mther 
fiir  liic  next  nmdition  I  ani  alx>iit  to  describe,  tlmii  for  the  pi*esent  one  of 
a|)Oplpxy  or  ccm^estive  asphyxia. 
^m      Then*  are  Meverai  methtHlH   followed  in  artifieiid   rcBpiratinn   pnurtised 
^■MMlult^  but  for  the  ap|)arently  dcud  nf-w-boni  ehild  I  am  <-onfident<  that 
^BHfC  is  init  o}w  way,  and  that  way  is  to  blr>w  direetly  into  the  hings  of  tlie 
AUd.    To  do  this  efficiently,  the  noPtrils  must  be  pressed  upon,  to  prevent 
the  nwajte  (tf  nir  from  the  nof»e ;  the  hin'nx  must  be  prertw<!  baeU  i^tiiist 
thr  Ulterior  surface  of  tlie  etTvicai  vertebiw,  to  guai-d  against  the  air  onior- 
ii^  the  ((tomarh.    The  pnietitioner,  applying  his  mouth  to  tlie  mouth  of  the 
blow^  din-rtly  into  it ;  if  pn'fern-d,  some  tulH*  may  be  usetl,  but  the 
U  the  bettor  cxjKidieot.    As  soon  as  the  lungs  are  suflieicutly  indatod 
to  liqiivn  the  diaphragm  and  raise  the  wall.-*  of  the  thorax,  the  blowing  is 
to  be  di«coutinued,  and  the  thomx  anil  jilMlonien  an;  to  be  giTilly  pressed, 
inttating  expiration.     The  blowing  is  then  to  be  resumed,  and  the  mechaii- 
ial  expiration  to  l>e  rejieated,  as  long  as  it  is  thought  dwirable. 

How  h)ng  IK  it  denndile  to  praetim?  nrtififlal  retijirnitiivn  in  this  way  on  an 

rxialed  ehild ?     This  question  is  not  easily  answei-ed,  and  I  shall  rejily 

by  giving  the  history  of  a  ease,  all  the  |>:irties  in  which  snb^erjnently 

verv  mr  patient?  for  many  ycarH,  and  those  now  living  arc  still  under  my 

inteimttl  care.     Thirty-tivo  years  ago,  the  wife  of  a  young  ]>hygicinn 

tBUXmHiKd  with  her  lirst  ehild,  imiler  the  enrc  of  a  eelebniteil  professor 

tf  olMMriflt.      Tlte  lalior  was  complimttxl  and  tedious ;  the  juttient,  during 

fcbo^  mm]  after  dehvcry,  was  in  great  [x^ril,  demanding  the  entir*'  attention 

<f  hiT  iiKilieal  altcndoiit.    The  ehild,  when  horn,  was  apparently  dead.    The 

"M  prnfftMor  said  to  the  yoimg  dtn-tor  father  (llie  mother  was  uneonacaoua, 

*aA  UwTi-fure  did  not  hear),  "  Doctor,  cut  the  i-ord,  and  talce  the  eliild  away  : 

't  i»  ditid.  and  your  wife's  condition  claims  my  whole  care."     The  father 

•numti-d  the  riiild,  carrieil  it  int4t  iJie  next  room,  and  pla<rd  it  ujjon  a  l)ed. 

He  llwn  went  Wk,  and  again  asked  the  professor  if  he  were  sure  the 

"iiW  w«(  difu],  reteiving  again  a  positive  opinion  that  the  rhil<l  wim  d«id, 

*toJ  that  lUI  atUonpts  to  revive  it  wouhl  be  useless. 

Tl»c  father  reliirned  t^i  his  dead  baby,  and,  having  nothing  to  do,  in  a 
*'^,  hyuf^Tieal,  utterly  hopeless  sort  of  way,  began  artifieial  respiration, 
the  nuinni-r  I  iiave  just  deserilKvi.  Half  an  Iiour  passe<l,  with  no 
Uc;  tlie  agoni7ye<]  fiither  rtuitiiiued  his  efforts;  an  hour  pB«wd,  bnt 
infiuit  Manned  as  hopelesKlv  dead  a»  it  was  iK'fore  artificial  respiration 
attODpted.     The  niau'a  emotional  paroxysm  began  to  subside,  and  he 
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began  to  realize  that  he  was  literally  wasting  his  breath :  still  he  did  not 
delist.  iSuddeuiy  he  wai*  tstarlltsl  by  a  slight,  ap{)arei)tly  spoutaiU'ouH  mnve- 
meub  oa  tlie  part  uf  the  child ;  with  rencwixl  cuorgy  he  continued  his  labura, 
and  iu  a  short  time  normal  respiration  took  place,  and,  to  his  supreme 
felirity,  and  ttie  jwtouisUineut  of  the  mcdit-al  attendant,  the  cJiild  was  siviKl. 
This  hapjK'ucd  tiiirty-five  years  ago.  The  great  professor  is  dead ;  the 
doctor  father  (my  friend  and  patient)  is  also  dead ;  but  the  child,  called 
bark  t<t  life  by  tlie  hystt^ritiil  blowings  of  an  agonized  father,  ho|K*l(Whly 
|>raetlsed  i'ur  tiic  very  long  period  of  [jcrhaps  an  honr  and  a  halij — the 
child,  now  a  grave,  mature  man,  gtill  lives,  the  comfort  and  solace  of  the 
mother  who  that  day  wj  nairly  died  in  giving  hini  birth. 

Let  this  nnwt  interesting  ease;  be  my  answer  to  tlie  question^  "  How  long 
shall  ailifieial  respiration  be  kept  up  in  similar  exigencies?" 

Elcctriciity  and  galvanism  have  iMx-n  suggesteil  as  agents  valuable  for 
Uousiug  these  toiiiid  nerve-<«ntres,  and  may,  I  have  no  doubt,  in  Komc 
cases  prove  eflicieut.  They  should  be  employed  after  the  other  remedies  I 
have  Euggestcd  have  failed. 


8YSC0PE  OP  THE  NEW-BORX  CHILD,  OR  THE  CONDITION  OF  SIMPLE 

ASPHYXIA. 

Another  «>nJilion  of  api>arcnt  death  in  the  new-born  child  is  syncope 
or  simplt'  asphyxia, 

Iu  fiiniple  a<tphy?ciaf  or  syncojje,  we  do  not  notice  the  swollen  and  tnrgid 
face,  etc.,  that  characterize  the  ai>opIecLie  conditiiHi  that  wc  liave  just  sttidied. 
The  child  exhibits  a  mortal  p:iHor,  with  all  the  evidences  of  pntfouud 
debility.  Tiiis  syncope  may  lie  the  result  of  two  essentially  different 
oauat!S :  it  may  be  due  to  excessive  debility  of  the  child,  or  to  some  lesion 
of  its  cerebral  centres,  neni*  we  rawt  with  it  when  the  infant  is  diseased, 
or  premature,  or  has  lost  blood  during  hi!n)r.  Again,  it  may  be  the  result 
of  a  prolonged  labor,  especially  when  the  head  lias  been  subjected  to  great 
and  long  pressure.  In  sueh  ca-ses  the  brain  is  wmi pressed,  and  the  cerebral 
respiratory  ccntrcj*,  in  <'«nse)jnenc<;,  are  paralyzed,  and  fail  to  act  when  the 
child  ia  born. 

Here  we  have  the  braiu-centrcs  paralyzed,  but  not  from  cerebral  conges- 
tion or  npoplertio  cffnsinns,  as  in  the  paralysis  of  the  apt^iplcxy  of  the  ucw- 
Uirn  ;  the  piimlyaiug  pressure  is  from  the  ouiititie,  and  not  from  the  inxide,  of 
the  head  ; — tlicre  is  too  little,  not  too  much,  blood  iu  the  child's  brain.  The 
indi<.iitions  for  tnatment  in  such  cases  are,  in  the  first  place,  to  preserve  the 
ixuiU(H*tiou  between  the  child  and  the  placenta  as  long  as  the  latter  [M!rforms 
its  n-spimtory  functions ;  in  the  next  place,  to  endeavor  to  arouse  Uic  para- 
\yKi\  »vrebnd  o'utnw  to  work ;  in  the  third  place,  to  stimulate  the  feeble 
miul  fainting  child  generally  and  ltx.ally.  Evidently  these  syucoptic  clilldrcn 
vk»  not  r(H|uire  bleeding :  they  have  too  Uttle,  not  too  mueh,  blood.  We 
Uirvft,  ihiTi'tbiv,  a  large  basin  of  very  hot  water  Ui  Iw  brought  to  the  l>ed, 
iuhI  the  k-hild,  still  attached  to  the  plaituta,  is  plunged  into  the  water;  the 
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*rally  and  locully  as  a  powerful  stimulant.  Presently,  as  iu 
ition  of  the  hot  bath  alreaxly  described,  the  body  is  to  be 
bra^t  to  the  surface,  and  ciold  or  ieed  water  is  to  Ik;  da^ih^ni  t^itddeiily  and 
fijrably  on  the  tacc  and  anterior  surface  of  the  thorax.  This  a<rt3  us  the 
Dost  jiowerfnl  stimulus  we  liave,  to  arouse  the  iH-numlxxl  eerohral  respira- 
liicy  cititriti  to  W(»rk,  and  tliis  we  ktfop  up,  inuju'r^ing  the  bixly  in  the  hut 
VBUr,  and  alternating  these  immersions  with  the  dashing  of  cold  water  over 
ihr  faee  and  anterior  aurface  of  the  th<)rax,  as  I  liave  alrtady  dini-ted,  for 
Miiue  minutes.  Often,  the  first  dash  of  the  cold  water  will  <tJUfee  an  instant 
rfSfMinse:  the  child  will  give  a  spasmodic  gasp,  the  lun^  instantly  fill,  and 
the  infknt's  life  is  saved.  If  the  child  can  (^wallow,  it  will  be  desirable,  as 
KJOD  as  (KiiA<iible,  to  administer  hot  spirit-and- water  tHvly. 

When  all  pnlsatton  lias  cease<l  in  the  cord,  and  we  realize  that  the 
pbtrcnta  is  of  no  further  nse,  we  may  sejmrate  the  child.  The  sub^uent 
Untment  must  Ik?  something  like  tliut  which  I  Imve  suggoi^tnl  as  projKT  for 
the  astlienie  infant ;  tliat  is,  the  removal  of  all  obslnietious  to  respiration,  aud 
active  external  and  internal  stimulation.  These  are  the  very  wises  for  arti- 
idal  respiratiiiu,  practised  as  I  Iiave  already  dt^icriijed  ;  for  high  external 
ud  iiitcriiul  teni]K?raturc;  for  the  use  of  tlic  galvanic;  battery. 

THE  HKAD  AS  MODIFIED    IN   SHAPK    AND   DIMENSIONS    BY    PRO- 

LONGKD   LABOR. 

Children  after  tedious  labors  arc  sometimes  bom  with  their  hoaih*  (jrctttly 
roapreasod,  and  fre<piently  much  out  of  sbaj>n.  It  is  not  well  to  interfere 
iatbcKcaMw:  tlic  pro[KT  treatment  t.s  to  trust  Co  Nature,  and  not  attempt 
lo  limn  or  squeeze  the  head  into  a  gocxl  shajie  and  apjK'aranoe.  In  a  few 
darii  the  natural  elasticity  of  the  structures  will  l)ring  all  tlie  polls  into 
hinnoniou»  relatioiisliip. 

The  swelling  of  the  aalp  oa'urrinjj  a«  a  sequence  of  tedious  labor 
((Bpul  su(xv<laneuni)  is  also  not  to  Ik?  actively  treati-d.  The  efiused  blood 
kafnr  da^*s  will  be  absorbed,  and  the  child  will  experience  no  subsequent 
iBCBarcaienoe. 


THE    CLOSURE 
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DUCTUS  ARTERIOSUS  AND  OF  THE  UMBILICAL 
AND  HYPOGASTRIC  ARTERIEi. 

Bt  J.  COLLINS  WARREN,  M.D. 


At  the  period  of  birth,  and  before  any  stnictural  cliange  lias  taken 
fAhce  ill  its  wa]]**,  the  dnrtus  nrteriftsiis  ibrras  a  more  or  Ipas  tortuoiw  {"analj 
running  obliquely  downward  from  llic  jnilntonarv  artery  to  the  nurta,  into 
which  it  opens  just  Iwlow  the  somewhat  sharp  cur\'e  of  the  lower  iMirder  of 
the  arcih  at  the  Ixfg'iiining  of  the  desrending  aorta.  The  ends  of  the  du(!t 
fUK:  still  open,  but  in  the  eeutnil  portions  the  walls  arc  approximated, 
partly  from  the  twistiu^^  of  the  vessel,  which  now  is  empty,  and  partly  fixiiu 
a  circxiLir  and  U>npitudinal  etmlnirtion  of  the  walls.  Water  will,  however,j 
readily  triclile  thruujj:h  the  mnal. 

The  anatomical  structure  differs  materially  from  that  seen  ia  any  other^ 
portion  of  the  artei-ial  system. 

The  inner  coat  fonns  one  of  the  most  marked  ])efnliaritie9  of  the  caual. 
The  enomion."*  thieksie^  of  the  intima   is  rwtdiiy  apjiarent,  and  it  also  ^ 
np{M'ars  to  vary  cx)nsiderably  in  width  at  diReri'nt  jHiinttt  when  wvn  in  ]un|ri-  I 
tndinal  sections.     The  inner  surface  consequently  presents  many  irregulari- 
ties, and   fretjuently  sharp  projections.     This  condition  is  prultably  more 
apiHireiit  than  real,  the  iiteipmlitics  U^in^  largely  tauHtnl  by  the  twists  and 
curvea  of  the  canal,  which  render  it  ini|K»ssiUle  to  eut  sections  of  the  wall! 
which  nre  in  all  |virts  parallel  to  the  axis  of  The  dnct.     The  intima  rapidly 
tliniinislics  in  thicknuN'^  as  it  ajiproachts  (lie  o]K-ning  Intu  the  grc:it  veiffiels. 

The  cells  of  which  the  intima  is  coni|>osed  lie  in  a  trans[mrent  inter- 
(X'Hular  sulwtanee,  and  are  fusifiirm.  They  are  arranged  for  the  most  part 
longitttdinatly.  By  some  authon*  tticy  are  s(ippo)<;<l  to  be  winnective-tijMue 
wlls,  by  others,  muscular.  The  more  superficial  cells  do  not^  as  a  ndc, 
pn-scnt  the  tyiHi  "f  the  nni-Mular  cell  ;  but  verA"  jMrfcct  examples  of  the 
muBc-ulai-  cells  art;  st^^u  in  the  dee])cr  jxjrtions  of  this  layer.  _ 

The  boundary-lines  of  the  different  coats  are  exneedingly  indistinct.  ■ 
The  lamina  elai<tim  ap|>cars  to  be  wanting  at  many  points ;  it   is  more 
263 


SURE   OF 


[B  SI 


ARTEIUOfiUfl. 


253 


* 


naifilr  made  out  in  crtv^  than  \a  liinptudinal  wctions.  The  media  con- 
amt^  rkiefly  uf  ImiKLit  iif  loiigitiulinnliv-un-aiigiHt  iiut.st'iihir  (t-Us :  thew  an> 
ooNonalU'  sej»arat4?il  from  one  another  hy  circular  lukmlti  of  muM-iilur 
«Uii,  diii^y  at  tlie  outer  border  of  tiie  vtM«'l.  Tbi»  ooat  ia  almost  enliivly 
icplhilnr  one.  TIio  few  elastic  fibres  whieh  it  coutaiiiA  wm  l>e  tra<>^^  into 
lh«  ai)rta  ainl  tlie  |iulnionan-  itrti'n' ;  thoy  are  mi«st  abundant  iu  tbe  outer 
hyera  of  tliis  cuat,  and  (Kxusioruilly  extend  tliroiij^hout  itu  wbctle  Icn^h. 

As  thi^  diietufl  enteffe  tiic  aorta  ven*  ublijjui-Iy,  tlie  angle  nmde  by  the 
nppr  M%p  of  tbe  duetus  witli  tbe  aorta  is  an  acute  one,  and  the  wftll  is 
here  tbia  ia  cumporitton  >\'ith  the  lower  margin  of  tlic  ojKnin^,  where  the 
wTiII  of  the  nnrta  forms  a  nearly  eontinuous  Btraigbt  line  with  timt  of  the 
duaiu.  The  tisBuest  of  the  eout»  of  the  aorta  and  duetui)  an'  inti-nvoven  at 
ifaifl  point,  and  thoee  of  the  ductus  arc  ttprtwl  out  in  a  fan-like  .sba|)C  and 
iro  Iwt  in  tbe  ditTen.-nt  layers  uf  tbe  wall  of  tbe  aurta.  The  elastic  luuiiiu 
'tf  the  aorta  docs  not  form  here  n  eontinnouH  layer,  but  it*  brr>kcn  into 
•nTml  more  or  leas  parallel  Iayei*».  Aaxtrding  to  Tbonia,'  that  portion  of 
w&U  h&s  a  rausctdar  rcinforcomont,  which  be  places  in  the  iutlnui.  This 
ifiltQon  of  the  layere  it*  in  reality  dne  to  the  tendency  of  tlie  elastic  tissue 
to  form  a  less  |>erfeet  limiting  membrane  mar  tlie  duetuij,  where  all  layers 
ifvill  defined. 

The  arrangement  of  tbe  Mails  of  the  ptilninnary  artery  resembles  (hat 
teen  al  Uieaortie  o|ieuin^,  but  in  a  rever>re  order.  There  tlie  up|HT  wall  is 
ihr  thicker,  and  it  receives  tbe  tissues  of  the  upper  wall  of  tbe  ducttis, 
(doeliart'  freely  interlats-d  witli  it.  The  ditferenee  iK'tween  tbe  tAvo  margins 
of  tbe  imbuouunr-  o|K'ning  is  not  so  marked  as  ut  the  aortje  end. 

A  few  weeks  after  birth  a  ver)'  marke<l  change  has  taken  plane  in  all  tbe 
ti«U7*  of  tlie  dnrtns,  which  appear  to  lie  undei^oinj;  hyaline  de^'iieratitwi 
pR(«nilor\-  to  abeH>r])tiou.  The  outer  walls  alone  i-eiimiu,  and  later  up{K'ar 
lo  Iwnime  prrotly  strenjjthentHi  and  form  a  layer  of  eireiilar  musenlar  tibrcs 
whieh  encloscit  tbe  tU»ues  of  tbe  li|rimirnt  and  is  txintinuous  with  tlie  mtxiise 
of  the  two  ^reat  vessels. 

A  longitudinal  section  of  the  lijfamentum  arteriosum  at  this  i)eriod  shows 
veil  die  relation  of  Uie  de^neratin|r  tissue  to  that  which  remains. 

Tlir  (i>ntru]  jKirtion  of  tJic  liv.Timcnt  is  eom|KJScd  of  a  nia-^s  of  dcgener- 
il«l  hyahne  tissue,  a  cleft  in  wbieli  indit«tos  the  site  of  the  fonner  durt. 

Sarroundin);  tliis  is  tbe  wall  of  mu.seidar  tissue,  which  can  be  traced 
into  ihi'  outer  layers  of  the  adjatx-nt  niedite  of  the  great  vessels, 

\t  the  site  of  the  aortic  orifi<v  we  find  the  inner  layers  of  the  me«lia 
Mrl»  ^niitJy  upproxiinatiHl,  but  still  not  in  contact  Tbe  intervcniug  s|iace 
••f^ruiiicfl  bv  a  fraiLHiMircut  tissue  in  which  large  numbers  of  spindle-shaped 
*Jb  ue  emU-iJdwI.  This  new  gniwtb  aj)ringH  partly  from  the  inlima  and 
pw/y  fmm  the  media  aortfe.  Its  centre  is  pierced  by  a  small  vessel,  which 
*Vi  linaJu  up  into  capillary  branches. 

»  Thomn,  Aich.  f.  Path.  Anat.,  18M. 
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At  t'ighteen  montIi.f  the  ligoiacDt  is  fully  formoci,  ami  nnderpoes  no 
eeacntml  riiange  in  later  life.  It  now*  fonsists  of  a  ileuHe  bmiillL'  iil'  hmgi- 
tudiiml  fibres  com|>i>!4(Hl  uf  libmitB  and  clastic  tiiwue  intorsperaed  with  fusi- 
form wlls :  here  and  there  traces  i>f  the  hraliiie  degenerated  tiwiie  are 
found.  Surrounding  this  hundlf  of  fihitw  in  a  Istver  of  cimilar  niuMtdar 
fibrcfi  of  vai'viny:  thickness,  and  enclosing  all  is  the  adveutitia  reflected  from 
the  wljfteent  vessels.  In  the  central  axis  of  the  Hpament  a  smidl  vet«el  is 
usually  found  whicji  «in  Ik-  traced  either  directly  or  through  a  lew  <iipil- 
larics  to  the  uoi-ta  or  pulniouan.-  arten.* ;  oceasionally  a  cleft  or  bIot»d-s|>aeo, 
lined  with  endothelium,  i^  i*een  conneeting  at  eitlier  end  witli  a  small  veKsel. 
Lesw  frt^ueutly  the  bundle  of  fibres  of  which  tiie  ligament  is  eom|>oBed  is 
divided,  a  mass  of  loi-»6C  areolar  tissue  occupying  the  space  between  them : 
this  tissne  usually  contains  a  rich  capillary  net-work. 

At  tlu'  aonic  end  fd'  the  b'gnnient  then-  Is  t^t'iW  a  (flight  o]v^ning  in  the 
medio  aortw.  This  ei>at  is  slightly  everted  at  this  point,  and  forms  a  de- 
pression in  the  aorta>  quite  visible  to  the  naked  eye,  situated  just  beneath  au 
overhanging  ridge  ft^rmiil  by  the  inferior  wall  of  the  aortic  arch. 

The  free  edges  of  the  mctia  aort(e  at  this  point  arc  somewhat  expanded, 
and  intcrlii«'  with  the  tissues  of  the  liganiejtt,  whicji  are  here  much  richer 
in  ci'lls.  Bauds  of  muscular  fibres  I'au  Ijc  seen  rnnuiug  fnjm  the  ligament 
into  the  media  and  dee|H?r  layers  of  the  intima  oortaj.  In  the  ccntrc  of  the 
dcprcsHiou  is  nn  artcri4j|p  tiurrotmded  l>y  a  gro^vth  fn>m  the  snjierfirial  layers 
of  the  intima  aortie.  OwusiumiMy  no  depression  is  found,  and  the  wntrd 
arteriole  is  then  wanting,  the  cflges  of  the  media  nortte  being  directly  united 
by  a  nil) wul<i-e lust i<^  growth  fn>ni  that  layer. 

The  same  conditions  are  observed  at  tlie  pulmonarj*  extremity  of  the 
ligament,  but  in  a  less  marked  dcgret*. 

lu  later  lilc  jratchts*  of  oilcificatitm  are  wen  here  and  tliere  in  ihe  liga- 
ment, which  are  probably  caused  by  fiirthcr  degenerative  oliauge  in  islet*  of 
unabsorlted  fa^tiil  ti<4snes. 

In  brief,  the  fcetiU  tissues  at  the  jteriixl  of  birth  undergo  a  hyaline  de- 
generation and  are  absorbed.  They  arc  rcplatwd  by  a  ligameutous  tissue 
which  assumes  a  more  mnscnlar  eharaeter  at  either  end,  where  it  is  attached 
to  tlic  mtdia}  of  the  two  great  vessels  and  is  surn)uudt'd  liy  a  musculoH?laatio 
layer  tlironghont  its  whole  length. 

Oooisionally  at  the  pcriiid  of  birth  the  ductus  is  oocluded  by  a  thrombus ; 
but  this  is  exceptional.  The  presonw  of  a  thnirnbiis  in  such  a  jHwition  is  in- 
teresting in  the  light  of  recent  discussions  as  tu  its  traumatic  or  septic  origin. 

The  mu.'icular  and  ela.stic  nature  of  the  tissue  which  seals  the  aortic  open- 
ing, the  ovcrliaugiug  ridge  above  the  depressic^i,  and  the  ohlifpiily  with 
which  the  ligament  is  inserted  into  the  aorta,  all  combine  to  give  great 
strength  to  this  spot  in  the  aortic  wall,* 


■  The  Healing  of  Art«rle»  after  Lignluiv  ia  Mui  and  Animala,  WiUimm  Wood  &  Co., 
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K  to  Thoraa,*  a  thickeuiug  of  tlie  intima  aortip  is  seen,  after 
le  f«j?tal  vessels,  extending;  from  tlie  ductus  arteriosus  tliruugli 
^  cntirr  length  of  the  diwiiending  aorta  to  the  origin  of  the  hN'pogaatric 
men*,  tiniu^  iitaily  the  whole  tiiiet  concerntHl  during  ffctal  lift?  in  the 
nubtlkml  circulation  (\abfiblufbahu).  It  is  described  bv  Thoma  an  a  hva- 
Eae  oooneL'tJve  tii^Mue  txintaiuing  at  Mime  pinntit  largo  spindle-shaped  cells 
md  branching  aiia.it<fniot)ing  ivlU.  This  he  iuter|ireta  as  a  comp>naatury 
ihirkciiing  of  the  wall  Oilnpting  the  lunieu  to  the  new  oonditiona  of  the 
mruhitioii. 

Thoma  regards  these  celb  as  connoctivc-titwue  cells ;  but  it  is  not  improb- 
ibJe  that  nuiny  nf  them  arc  muscular  in  origin. 

The  netiiJ  cintl  cnchwHiy  thrw  bUMKl-vesHclB, — the  umbilical  vein,  and 
[the  mo  umbilical  arteries,  which  are  oontinuattouij  of  the  two  hypogastric 
ulcrics. 

The  hypogastric  arteriofl  take  their  origin  nominally  fnmi  the  internal 
Siioi,  but  in  reality  form  witli  the  upper  pfjrtiori  of  tliohc  vcflflels  the  tnmks 
fraa  whicii  the  future  internal  ilines  arc  giveu  otf  a*  brauehcs  a  short  dis- 
Ince  below  the  piint  of  liifuntition  with  the  external  iliac  artery.  They 
■Bend  fmm  the  jielvis  in  front  of  the  bladder,  occupying  the  poi^itiiins  of 
the  Aiture  superior  vesical  arteriea,  to  the  anterior  abdominal  wall,  and 
|»H  through  the  umbilical  ring  to  become  continuous  with  the  uni[)ib'('al 

tftCTT. 

The  ambilic&l  vein  originates  in  the  placenta,  runs  with  the  cord  in 
spiral  crinvolufionH  and  enters  the  al»dr)m<fn  at  the  umbilicus,  attaches  it^'lf 
fci  thf  hHvm:  uonnci-live  tifisue  of  the  anterior  a^jiect  of  the  aU!"|ieiisorv  Uga- 
nmi^  and  thus  rca^^es  the  liver.  After  giving  off  a  few  branches  to  the 
Irft  lolie,  it  divides  into  two  main  brnncheH,  one  of  which  enters  the  portal 
n  and  the  oilier  the  vena  cuvu. 

TWe  h}'pr^:nfttric  arter>-  presents  certain  peculiarities  which  distinguitth 

it  from  other  artcricn:  ilR  walU  are  thick  and  i^trong  and  contain  a  loi-gc 

■■mnt  of  longitudinal  muscular  fibre.     In  this  resjicct  it  beai-s  a  rcsem- 

Haux  to  the  stnicturi'  of  the  ductus.     It  had  another  |xx!uliarity  also  in 

(iflamon  with  tliat  vefla(4,  consisting  in  tlic  abseni*  of  a  welWh-finitl  outline 

*ttihe  inner  wall  of  llie  media  which  a  wcU-fonned  lamina  clat-tim  gives. 

Ebrtic  tissue  is  foiutd  sc{>aratiDg  the  two  ctotj;,  but  the  mcmhmncs  arc  thin, 

>i<  ilmys  amtinuous,  and  sometimes  hani  to  find.     Near  the  distal  end  of 

iWnavd  am!  in  tlie  umbiti<-al  arteries  there  ij<  little  to  be  seea  of  any  such 

•'ttrtnrc.     The  Uirtuous  character  of  tlie  nmbiliral  arteries  pnKlucx'S  great 

imyiilBritieB  on  the  inner  surfiu'e.     Tlie  large  amount  of  muscular  fibre 

fciWB  npid  contraction  of  the  vessels  and   cessation  of  the   blooil-flow 

*W*'i«je1i  00  ligature  have  btM-n  applied.    This  vigonms  contraction,  iity.*ord- 

^  to  Jaoubi,'  is  Uie  result  of  the  rigor  mortis  of  the  muscular  layer  and 
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the  reflex  acti(m  produt^t^  bv  the  hifliience  of  tim  cooler  tcmperafcurp  ai 
rouudiu^  the  iiewly-buni. 

The  iiinbilical  vein  ilUTers  but  slightly  from  the  arteries,  the  mtuunilar 
layer  bcin^  well  tloveNipcd.  Thoix'  is  iiij  true  lamiua  rlastiia,  and,  art-onling 
to  Jaoobi,  no  intinui.  This  statement  may  JioM  gorxl  (or  tJie  umbilical 
arterieti,  as  aim  tiie  aAeertion  that  there  are  do  nerves  nor  vuHa  vasurum 
in  their  walls ;  but  the  hypc^ciatnc  arteries  in  these  respects  do  not  diftiu- 
csscutially  from  other  vessels  of  tlieir  Rize. 

When  the  placental  eireuhuion  ceases,  a  marked  ctMitroetlon  takes  plaee 
throughout  tlie  gT'-'Jit^i'  P^-rt  uf  the  vessel,  and  its  must  distal  portion  is  filled 
vrith  a  thromlHis,  While  the  healing  o{  the  nmbilieal  niratrix  is  taking 
place,  the  distal  end  of  the  artery  nnderi^ties  a  hyaline  degeneration  whieh 
pervaded  its  whole  thickness.  The  extremities  of  the  two  vessels,  in  coutaot 
just  within  the  umbilieus,  are  srwn  retiui-ed  U>  a  coril  of  ^latinoud  tissue  in 
which  all  tmces  of  tlie  vessel  have  difyipix-ared.  Tliis  ehange  extends  for  a 
distan<K!  of  two  eentimetres,  and  Is  subseiineutly  replaced  by  a  fibrous  eord 
which  aTtaelics  tlie  superior  vesical  artery  to  the  umbilicus.  In  the  early 
days  of  life  but  little  eliauj^  is  seen  in  the  interior  of  the  vtswel :  a  slight 
proliieiutiun  of  the  cells  of  the  intima  is  noticed  near  the  apex  of  tlic 
thrombus,  but  not  elsewhere.  I3y  the  seeoml  month,  however,  a  distinct 
growth  of  ti»4Ue  may  l>e  obstTvetl  throiifrh(«it  the  entire  length  of  the  inuer 
wall.  The  eoats  iiave  cuntraetcd,  and  the  inner  siirlace  is  thrown  into  deep 
folds  which  arc  bridjicxi  over  by  a  growth  of  young  cells  lying  embedded  in 
a  hyaline  intercx'HuIar  substance.  Tliis  new  tissue  fills  out  tlie  irregularities, 
aud  in  eroes-section  the  lumt-'u  may  now  In;  awn  to  prasent  a  smuoth  con- 
tour. In  tlic  region  occxipied  by  the  tlirombus  tlxe  growth  of  new  tissue  is 
most  active:  granulation-like  ma.sst's  intersect  the  clot  and  are  rapidly 
ubllteraling  the  lumen.  Complete  oUiteralion  of  thi;  vetisel  dm-s  not  take 
place,  but  in  adult  life  a  eonsiderable  portion  still  remains  as  tlie  superior 
vesical  nrtery*.  This  v»¥svl  has,  however,  unusiiallv  lliick  walli*,  and  the 
lumi'U  is  givatly  diuriulsliLxl  in  calibre.  A  micmsi'upical  examiimtiun  of  its 
walls  sho^rs  that  the  old  hypogastric  wall  has  l>een  greatly  contracted,  the 
clastic  tissue  Iwiivg  tlirown  into  din-p  folds  when  s^eou  in  cross-section. 
Witldn  exists  a  tissue  evidently  iorinal  alter  this  c(»n traction.  The  new 
tissue  consists  of  an  endothelium,  a  well-formed  lamina,  and  a  muscular 
layer.  The  mlult  artery  hxs,  thercfoi-n,  a  double  set  of  w-ills,  the  old  walls 
having  apparenlly  eunti'oetcil  to  their  utmost  capsixrity,  and  the  lumen  l)eing 
further  narrowed  by  a  compensatory  growth.  The  ncwly-fonued  wall  is 
distinctly  muscular  iu  chanicter,  and  has  evidently  bi?en  develo|HHl  from  the 
old  wiUl  by  a  growth  |Mmctrating  through  the  imperfiNrtly-furned  lamina. 

Tracing  the  vesical  artery  to  its  extremity,  we  find  the  lumen  constantly 
dimiuishiug  in  sixe,  the  newly-formed  interiml  coat  becoming  less  distinct, 
until  the  structures  exaniiue<l  cimsist  of  a  cord  of  fibrous  ti-ssue  in  which  a 
tortimns  arteriole  finally  breaks  up  into  smaller  vessels  which  ar*!  not  to  be 
distinguished  from  capillaries.     Beyond  this  point  wc  see  only  a  fibrous 
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oxd,  in  the  centre  of  which  is  some  denser,  more  opaque  tissue,  intermingled 
irith  traces  of  an  elastic  membrane. 

The  series  of  changes  which  has  taken  place  since  birth  result  in  a  con- 
tnetiiin  of  the  vessel,  followed  by  a  still  greater  diminution  of  its  calibre 
bv  an  ftbliterating  growth  in  the  interior.  There  is  a  ajraplcte  destruction 
of  the  distal  portion  of  the  vessel,  the  result  partly  of  hyaline  d^neration 
and  partly  of  an  obliterating  growth.  About  one-third  of  the  vessel  at  its 
terminal  portion  is  thus  replaced  by  ligamentous  tissue.  According  to  Baum- 
guten,'  this  band  of  fibres  is  a  cicatricial  tissue  which  has  stretched  with 
the  growth  of  the  individual,  the  su]>erior  vesical  artery  being  actually  the 
iame  length  that  it  was  at  birtli.  But  this  view  is  not  in  accord  with  the 
writer's  obscr\-ations,  which  show  that  a  considerable  portion  of  the  vessel 
)m  been  destroyed. 

»  Centralbl.  f.  Med.  WUs.,  No.  41,  1877. 
Vol.  I.— 17 
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The  injuriefi  receivwl  by  the  child  during  or  in  connoction  with 
may  be  ola:^LQi:tl  as  exterual  und  iDterna),  the  latter  of  course  being,  as 
rule,  the  more  serious. 

But  a  more  convenient  c.laf«ifi(w.ti<>n  ii*  given  hv  tlie  part  involved  ;  and 
tliu^  thew;  injuries  will  ht-ii;  he  considered  us  of  the  head,  associating  with 
them  those  of  the  nei^k,  of  ike  trnnk,  atul  of  tJtc  mrmber)!. 

Ii\juriee  of  the  Head  and  Neck. — Fnim  the  fact  that,  in  llii-  \-uPit' 
nuijority  of  casi-s,  ihi'  cephalic  jMfle  of  the  fa-tal  ijvuid  descends  the  birth- 
tiaual  first,  that  the  propt-llinjj;  force  of  lat)or  drives  this  [Kissive  nuL-w  ajruinst 
resistancea,  overeominjr  them,  or,  on  the  other  hand,  mmtlding  tliat  mu^A, 
modifyin;^  its  funu,  uud  sometimes  even  its  structure,  and  frijm  the  additiouul 
i'luM  that  in  these  cases  of  cephalii^  presentation^  whether  cranial  or  facial, 
the  |>art  is  aeeessihie  to  dijiital,  manual,  or  instrumental  means  for  facilitating 
deliver^*,  it  neet^-Marily  fullows  that  injuries  of  the  Ii«h1  during  lalw)r  are 
much  more  frequent  than  thase  of  any  ttther  part  of  the  f«jetiis.  The  ^reat 
majority  are  not  serious ;  they  are  snjK>rfieial,  and  in  a  few  days  usually  dis- 
a|)|Ki!ar,  either  with  or  without  the  employment  of  very  Himple  thera|>entic! 
means.  Some,  however,  leave  permanent  disability,  or  even  may  be  so] 
gnive  that  (hfl.th  n'j^nlts. 

Caput  Suocedaneum.  Sero -Sanguineous  Infiltration,  KephalohsB- 
xnatoma  spurium.— Tliis  is  u  common,  hut  luiC  u  amstaul,  phi-nonienon ; 
for,  if  the  labor  \x'  rapid  anil  the  resistance  slight,  the  chihl  may  be  b<jrn 
without  tliis  swellin;r.  Neverthele»j,  such  t-ases  are  exceptional,  and  the' 
occurrenw  of  the  (mput  sutTcdaiieum  is  so  common  tliat  it  might  Iw  reganled 
as  a  physiological  condition. 

This  swelling  may  Ix*  round,  or  oval,  or  in  »ome  canes  gppatly  elongat<'dj' 
pi-ojecting  almost  like  a  puddiug-shaiK-d  mass.     In  some  instances  it  mayl 
{ye  less  than  an  in<^-h  in  its  longest  ilianictor,  supposing  it  to  lie  oval,  but  in 
others  two  or  thi'ce  indies.     The  skin  wludi  covers  it  ]iil«  chaiigc<l  in  «(lnr,. 
in  consequence  of  the  congestion ;  if  the  labor  has  been  long,  the  surfiice  of 
the  tumor  may  Iw  pinidish,  or  violet -coin  nnl.    Sii,  Um,  in  rase  of  jmitracted 
jKirturition  the  Huriace  of  t!ic  tumor  nmy  present  phlycteuuhe  which  when 
ruptured  leave  the  derm  exposed. 
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In  Mme  instanoeg,  innteail  of  tlieiv  being  Himply  an  efiiisinn  of  Bcrum 
or  afo-noguinfoiu  fluid  in  the  ctmncctive  tissue,  rupture  of  bloocl-vc&sclH 

haa  rjccurrtKl,  permitting   henior- 
Pio.  1.  rliaj^,  whicii,  bre;iklii)jr  this  tiftHue, 

may   be  so  considerable    that  a 
fluctuating  tumor  rr.'?nlt*. 

The  generally  reeeived  origin 
of  the  caput  sucocdaneum  Is  that 
at  that  part  of  the  eliilii  there  is 
no  pr«^diire,  while  all  oilier  paiia 
ai-e  uniformly  pressed,  and  hcnoe 
the  former  lHHH>niP.«  HWftlli'U.  Mau- 
t       ^^^T'^^  ric-ean  ex)ilained  tlie  tuuiDr  as  re- 

L       1^^^  ^    sLihiug  fn>m  the  retiistiiig  aud  par- 

^^    '^^  —     J'^^Jl^jtT^      tially-dilated  os,  acting  as  a  cord 

^H  f^ft^^^^^^^^^^^yr  J  ■  about  th*'  [Mirt  of  the  luaid  where 

^V  '  ▼  f  F"  ?^^^^7?  f  ll't^  swflliiig  oecurs,  preventing  the 

I       awurn.J«>«an.  «rt.-x  p««nuuoD.  ri«b[  oo-    ^turn  of  fluids :  this  explanation 
ilinnii Hilar poaaoo.  <rrom DcpMii.)  ^t,■^  a^t'epti'il  by  De|Kiul  ai*  iM-ing 

ill  ^me  instances  ouc  of  the  causes, 

ibpchiitf  eau«ie  Ijeing  that  whieh  has  been  stated. 

The  niU'  i?*  that  tlie  swelling  (h*v  mU  oeeur  as  long  as  the  menibrdnes 

«»  aoruptured  ;  but,  as  observed  by  Taraier,  such  rupture  is  not  absolutely 

waaamxy^  not  only  acefinling  to  the  statement  of  Sc-hroeder,  but  Budiii  has 

nd  with  the  tumor  in  some 

«ii»  whi-rt  the  coverings  of  "*"•  ^* 

dv  fwUxa  wprc>  intact  but  ex- 

tniuhte:  I>e|iaul  alfio  refers 

lutfar  &ct  tlrnt  this  fiwelling 

WKf  be   develoiHil    prior  to 
cnpr  rif  the  amuial    fluid. 

(Fiei.  1  and  ±) 

The  mpuc   Hunivdaneuni 

■•BMtally  fcH'mctI  during  the 

dililatiou  of  the  o»  uteri ;  but 

Atwifi  thi-re  be  delay  suli^o- 

^poilly  in   any  {nirt  of  thL- 

iwtiwsinal — nueh  delay  being 

■pwially  fntpient  at  the  vnJ- 

irariSce — aH*[Y)udan.U':iput 

kfonnvd.  If  ihcpehic  iulct 

fc>' ogTTowi'd.  and  the  head  pre»*e<i  iig:iinfit  the  resirting  bony  ring  by  aetive 

WwiDf  (Tiiiinu'ttoa'',  sH-nt-^iuguinetms  otlujiion  siwm  oeours,  and  the  tumor 

"A*  hminu«  bo  large  as  to  appnwieh  the  \ndvar  oiiening  wliile  the  head 

nill  remuDfl  above  the  wiperior  straiL 


The  Hine  h«««l  u  r«prc««med  In  Uie  preceding  li.-u 
tonuilnriHfter  birtb.    (Prurn  Dciwul.] 
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The  seat  oi*  the  c-apul  aucoedaiieum  iuiiicuU>ii  the  jtasitioa  wUieli  tliL>  b(^ 
occupiod  in  a  crauiu.1  prcsematioii.  Thus,  if  iho  lumur  be  upou  the  suiM?rior 
and  pijsrcrior  angle  of  tlie  right  jMirii'tal  Iw^ue,  tht-  inxuput  wtls  at  tin'  left 
and  autei'ior ;  but  if  at  a  iiorrvi^po tiding  jmrt  of  the  left  parietal,  tlien  the 
position  was  right  p<^terior.  In  oe<?lpi^>-ix>stcrior  iwsitioiis,  the  twrnar 
oorrespondj*  to  tliu  su^wrior  and  anterior  pnrtious  uf  that  {HLrietjil  whit^h  ia 
iu  relatidii  witli  tlie  pubic  arc^h. 

In  fac-iol  pivsentation  the  faeial  or  frun to-mental  cireiimferenoe  is  rarely 
parallel  with  the  fH-'lvic  pUuicri,  but  the  ctjf-ek  wlik-h  is  anterior  la  somewhat 
lower  timn  the  piwtcrior  one,  and  the  furmur  will  be  the  seal  of  the  sero- 
fiauguineous  eflusiou,  which  will  be  ia  proportion  to  the  delay  in  anterior 

rotation    of    the    ehin ; 
Feu.  3.  after    this    rotation,    if 

delay  occurs,  the  swell- 
ing occupies  the  entire 
fiu'ial  oval.  If  extenr^iun 
is  rajiidly  eOeeted,  the 
gwelliug  is  found  M|)ttii 
the  cheek,  tlie  mouth, 
aud  the  ehin  ;  but  if  the 
process  is  slow,  the  de- 
flwticm  reinaining  for 
i-umu  time  iuromplete, 
then  the  swelling  will  lie 
upon  "tliat  portion  uf 
the  liieial  oval  wliirh  «x*- 
cnpies  the  centre  uf  the 
ba-iri, — that  is,  thL>  fi-uu- 
tal  and  ocular  region.'' 

The  beail  uru  bcttroon  flexion  uid  exlendoii.  llie  occtput  vhitp-     \^  'S"  '*v  ^ 

siitiiKlIiif;  with  Uie  Xvtl  «xlremitf  of  the  traiiKVi^n*  dlun«t«r  of  Iho  \   fiiuiile   Word    mav 

be  said  an  U>  the  jxitiitiou 
of  tlie  so-ealhnl  t^put 
BHccethineum  in  pn^entation  of  the  pelvis,  and  in  that  nf  the  shoulder:  the 
inappropriatenerts  of  the  term  is  obvious,  nevcrthele-ss  the  ttitnor  desig^uated 
by  it  has  pi-ecisoly  the  same  origin  and  the  same  essential  ehiiraeter  as  iu 
presentation  of  Ihe  vertex.  The  swelling  in  preHentation  of  the  |>elvi8  ckecu- 
pies  the  hip  whieh  is  the  lower,  and  this  is  usually,  thtm^h  imt  invariably, 
the  anterior.  "  If  in  some  cjises  the  swelling  ii]>on  tJie  jxlvic  n-gion  is  uui- 
form,  this  is  explained  either  by  tlie  slight  oblitjuity  »if  the  presenting  pitrt, 
or  its  early  mrreetion,  the  two  hips  deseending  eijually.  Heix*.  as  elseivhcre, 
the  skin  is  of  a  more  or  less  dark  blue,  nnd  the  tumor  fonned  by  the  sero- 
sanguineous  eilVision  variable  in  prominenee  and  extent.^^  If  tlie  ehild  lie 
male,  the  scrotum  may  become  doubled  in  size,  and  black  :  intWl,  instances 
in  which  sloughing  oet^urreil  have  been  reeordetl.     In  pi-L'sentation  of  tlie 


prlvl*.  0.11(3  Uic  fofxihfiM]  with  the  right  extremity.  The  pelvli  wm 
QurawiKl,  and  tbo  latwr  wu  long.    {Froui  Depaul.) 
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the  sercHwig^tiineoiH  tumor  occupim  the  lowest  portion,  but  ex- 
oce  ojiti'riurly  ur  |KJt.tC'riurly  ujioii  the  trunk  acourding  an  the  latter 
wr  be  incJin«d  in  trout  or  bcbiud.  In  case  the  elbow  or  lutml  do8ocD<l 
int,  tlwn  tboie  iK^ttme  greatly  Hwellnl  aini  dit^cMlored. 

Duttpvjtt'tjf, — It  is  v<;rv  rare  tliat  a  true  kephalohienrntonui  forras  tluriug 
kfaur^  anil  tlierftl»re  misltiking  a  caput  emx-ediLUtum  for  it  will  hv  almost 
iB^nfisitik; ;  the  distinctive  marks  r)f*  the  former  will  be  given  hereafter. 
An  ttoephalooeic  luu  more  uf  a  cylindriad  form,  the  skin  covering  it  is  nut 
^Koloml,  the  tuniur  becomes  lai-gt-r  when  the  child  cries,  the  upcniug  in 
tbe  cniutui  vault  tlm)iigh  which  the  hernia  comen  may  be  di8oo\'erod,  and 
pMibK'  pn'T't^ure  ujk>u  the  tumor,  tu  au  eflurt  tu  reduce  tiie  hernia,  producer 
■HTvous  a^'idenli?, 

Trtahiicni. — The  vai»t  majority  of  ca»eH  of  spunons  kf>pha1ohfDmatoma 
iBCDver  wilhiiuf  any  treatment.  Nevertheless,  if  tlie  skin  Ije  broken,  and  if 
d»  swelling  be  great,  or  if  the  eSusiou  be  of  bliHKl  rather  than  of  scrum, 
n  crvTHpelas  may  arise  from  the  former,  or  even  gangrene  ensue,  and  in  the 
liber  caiiie  phlt^^uuoUB  inHammution  4)r  «nppnration  may  occur.  Following 
•  &cial  prc»entution,  tlic  great  :$welling  of  iLc  eyolitb  and  the  subeoujuno- 
trnl  eodirmoHt-H  predisjMtse  to  conjunctivitis;  the  li|M  and  the  tongue  maj 
be  ao  swelled  tliat  iJie  child  taumit  nnrHc  for  sevcrul  <lav»,  and  it  therefore 
mast  be  fe<l. 

The  broken  aor&oe  resulting  from  ruptured  phlyctenulie,  or  jHiflsibly 
frtxa  the  rude  itee  of  the  Hnger-nail^,  may  be  duBtcd  with  iodoform  or  with 
tnraric  and  ;  If  the  swelling  is  great,  compresses  dipped  'n\  a  solution  of 
nuriate  nf  rmimoiiia  or  in  a  mixture  of  nl(*oh<il  and  water  may  Ik*  u]>plied  ; 
■famild  Huppuratitin  I>e  threaten<^l,  warm  lotueutatiou.<4  and  the  application 
of  a  po»dtiec  ore  indicated  ;  while  if  the  distinct  formation  of  pus  be  recog- 
nnd,  o|)pning  tlie  iilk^ceKS  and  washing  out  the  cavity  with  a  warm  auti- 
■ptic  .«(ilutiuu  M'onid  l>e  pn>per. 

Eepb&lohfiematoma,  or  Thrombus  NeoDatorum. — By  this  is  meant  a 
tiuilin^  tumor  of  the  scalp  eiuisi-d  by  ef!iisii>n  of  IiIikkI  lietwceu  the 
im  and  (jie  Ume.  It  ii«  UHually  ^itnatcil  upon  one  of  llie  purietale, 
vpDB  the  right  more  fret^ucntly  tluin  upon  the  left,  in  some  casein  upon  both, 
mvlr  njion  the  frontal  or  the  (jccipiial,  or  upon  one  of  the  temporals. 
Aubon  genendly  staU-  timt  the  .swelljug  never  transgresses  a  suture ; 
BuucJuit,  buwever,  oaserts  that,  while  u^nnlly  limited  by  a  suture,  it  may 
pm  over  and  involve  the  adjoining  lione;  he  also  quotes  the  remarkable 
«M>  of  Uucrftrt,  in  whicli  the  primary  thrombus  occupying  one  nf  tlio 
pvrietab  poMHl  over  the  intervening  suturr*  and  under  the  other  parietal. 

Thi*  tumor  tjipfs  not  iiflnally  ap|»ejtr  until  from  one  t*)  three  days  after 
Urtb. — timr  ij*,  when  the  caput  suctx-daneum  is  disappearing ;  it  nuiy  l>c  no 
W|CtT  ilum  a  pigPonV  i-gg,  or  may  Imvc  the  size  of  a  small  apple  ;  tlu'  skin 
■wnn^  it  ia  not  diAiilorc-d^  ami  thus  a  marked  <liflerem«  exists  between 
tbi»  tumor  and  th.^t  proviouslv  dew-rilK-d  ;  it  tlnctnateii,  is  not  increased  in 

when  the  child  m  cryiog,  and  usually  presents  a  diatinct  Imny  mai^in 
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aroiiud  its  base.     HemoiThagt-s,  either  iK'iieatii  »>r  above  the  craaial  a 
nwis,  liavf  Ihvh  olwwn'iHl  afrw  t\u>  applitntiftn  of  the  forwps,  but  tht?a« 
ditrii.-^,  have  uo  bouy  margin  ilL>5niug  their  exteut,  aud  ^uerally  are  rapidly 
absorljod. 

Thrombus  neonatorum  iM-^^urs,  m^nonlin^  to  ICIi'iiiwiirhler,  once  in  tw 
hutulrt>fl  to  t\vo  hiiiidred  unci  fiOy  easels.     Tlie  .swelling  (Ii8ap|>ea)'^  in  some 
tnstauee;)  in  two  weeks,  but  more  frequently  it  remains  for  a  mouth  or 
more.     Rarely  suppuration  otTiii-H,  and  thi«   is  liable  to  Im'  followed   by 
carieH  of  the  bone.     li"  there  should  Ije  also  an  interna)  lu  well  as  au  ex-      i 
terual  effusion  of  blood,  the  child  perishes  with  convulsions.  ^H 

The  eansp  of  the  affeetion  is  by  ho  mt'ans  rlcar.  Tliose  wlut,  like  Earle,^i 
Godson,  and  Deseroi/ilU'^,  iurept  the  opiuiou  lliat  it  rcHnlti«  frrmi  the  |X)r- 
tion  of  the  head  where  it  is  found  being  constricted  by  the  os  uteri,  can 
^ive  uo  explanation  for  its  (xvurrenee,  as  has  Ihx'u  ihe  case  in  m-veral  in- 
atiinees,  in  [lelvie  p]*esenTationB.  MiUiiier  and  Hecker  held  that  it  resulted 
from  the  tMHits  of  the  bh)fHl-vei4H-ls  bein^  thin,  and  conijequeutly  rupturii^; 
while  Langeuljeck  and  Ritter  attributed  it  to  defective  development  of  the 
bone.  ^^ 

Titahnfui.S'imt^  aliS(»rption  of  the  etfitsetl  IiIochI  takra  plaee  in  tln^^ 
great  majority  of  cases  spontancoa^ly,  and  as  the  child  does  not  sutfcr  in 
any  wise  from  the  tumor,  active  interferi'uce  is  not  usually  indicatttl.  By 
some  (he  upplicalioii  oj'  u  Holutitm  of  muriate  of  ammonia,  of  tineture  of 
iixline,  or  of  mercurial  ointment,  or  compression  by  moans  of  collodion,  or 
of  a  thill  plate  of  metal,  is  luUiscd.  Dewroizilles  remarks  that  thi.-i*e  dif- 
ferent ajYplicatii.HisJ  ajipear  to  ai^eelerate  the  di.siipjiearancc  )tf  the  tumor,  and 
cannot  cause  any  irritation  or  other  aoeidculs  when  pnnieutly  made.  The 
employment  of  sctons  or  of  punctures  is  not  advised  ;  nevertheless,  should 
an  abseesH  fi)nn,  ojiening  it  is  indicated,  and  it  is  |Mj8»ible,  u^t,  if  the  col- 
lection (tf  blood  n.>muins  for  some  time  without  change,  that  as]Hratiou, 
all  antiseptic  prccantiona  l>eing  used,  would  Ije  beneficial  witJiout  in  any 
re3|»e<"t  U'ing  evil. 

Wounds  of  the  Scalp  and  of  the  Face. — Contused  wounds  nf  the 
face  or  of  the  scalp  may  be  caused  by  the  foi^wps,  the  accident  dejiending 
niwn  the  form  of  the  tustriiment  ur  n|>on  the  mo<le  in  which  it  is  use<l :  the 
j»n)j)hyla.\is  bL-ioujrs  to  obwtelrii^,  iiiid  llicrefoiv  will  not  Ik-  Ihth  C4)nsider«I. 
Generally  such  wounds  ai*c  ipiite  supi-rfieial,  and  disappear  in.  a  few  day». 
In  their  treatment  antiseptic  powders,  ointments,  or  fomentatirms  may  l>e 
usetl.  Puncturttl  or  irHMfsttl  wounds  of  the  sc^lp  liave  usually  U^en  causeti 
by  the  obstetrician  mistaking  the  caput  smt-edaneum  for  the  liag  of  waters : 
.intisepttc  applications  are  indicate*!.  Afore  or  ]t^n  serious  injnri*  to  the  e>*es 
has  .sometimes  Im-cu  done  by  tlie  finger  of  the  a(*oueheur  in  ease  of  pn«cn- 
tation  of  the  face.  Such  injury,  as  well  as  that  S|Mmtaueoiisly  resulting 
more  especially  to  the  eyelids  in  this  presentation,  do  not  recjnire  speeinl 
directii»ns  as  to  treatment.  In  rare  iastantw-s  dangemus.  and  even  fatal, 
oonaequcnees  have  followed  sloughing  of  the  scalp :  this  accident  has  item 
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lal)or,  and  also  ha*  followed 
;i  severe  pressure 


ddi 


with  the 


-•etl  after  spc»n(ao«>us 

me  iif  thf  bkideH  i-ainiu^  aufii  severe  pressure  Uiat  gangrenous 
iaAunmatini)  rfsiilt^. 

Facial  Paralysis. — ^This  accident,  in  most  instances  unilateral,  baa  l>oen 
tilerr\*ifi  iitllowiii^  sjHHitaaeua')  tU-liven',  hut  in  tlie  iimjority  of  (W!^^  n'»*nUA 
fhjm  Uk*  u*'  of  the  foix-cps,  ami  is  cauSL-d  by  pressure  of  one  of  the  blades 
at  the  stylt>-raastoi(I  fomraen,  or  a  little  in  front  of  the  lobe  of  the  car.  As 
ia*  \wt'n  i^ialed,  In  the  iufitnC  the  c-<vrnplete  abi^noe  of  the  ma>4toid  apophysis 
awl  the  sltjifht  deyelopmeut  of  the  auditory  canal  favor  e<)itipiTrt.i>i<»n  of  the 
(**ial  ner\*e  near  itM  ptiint  of  emergemv.  In  some  instances  only  branches 
of  thf  fai^iol  are  ooiupresaed,  ami  then  the  parulysin,  tiiKtejitl  uf  invoh'ing 
the  entire  half  nf  the  faoe,  of  course  affects  uuly  the  inuseles  to  wliich  those 
lmM>liHrt  are  (liKtnhnti>d.  Facial  |Htralysis  from  intrneranial  cnnses  will  l>c 
[IVfcrm]  Ui  hereafter. 

The  jiaralysU  will  not  Ih*  nlwerved  when  the  Infant  ik  sl^H-pInp;,  hut  when 
■wake  and  oryinj^r,  or  when  attempting  t4>  nurse,  it  is  quite  apparent.  In 
tht-  majority  of  eaaes  recovery  occurs  spontaneously  in  from  ten  days  to  two 
wtviL-*,  and  usually  ihere  is  a  notable  Ifjiwniug  of  the  affection  within  a 
wei'k-  In  rare  instances  the  pa^aly^is  becomes  permanent,  ix-mainiii^  after 
nm  niielianged  ;  and  tlierefore  the  practitioner  ou^^lit  t^)  beware  of  making 
ttHi^itive  itiateiueiit  as  to  tlu;  cx-rtainty  of  rtwiven*. 

It  is  gcneraUv  advis«l  nut  t^i  employ  any  treatment  until  at  least  a 
imioth  has  passed  without  any  improvement ;  then  eleetriclty  may  be  used, 
die  indiH^ion  cnirrent  being  first  einploycd,  and,  if  tlie  mus(*l44(  fail  to  re- 
i^m\,  the  eoulinuoiLS  current. 

It^uries  to  the  Bones  of  the  Head. — DeftrettitimtSf  Fradures,  antl 
mJorafhftM, — DepreK'lion.H  antl  indentations  of  the  eranial  iHmes  an^  most 
(nHjuently  weu  when  deliven-  has  been  effected  by  the  forceps,  but  lliey 
lu\*e  Hlst>  l>ecn  ol>?ier\'ed  after  s|)ontaneous  expulsion  of  tlie  chihl.  Still 
■orp  rmurkable  waa  the  csm*  rc-port^d  by  Muttliews  Dumain,  in  which  a 
|»i»i!«lent  inipresfiion  was  made  by  the  finger  of  the  aecoueheur  upuii  the 
riiHil  {larietal  bone  in  an  effort  to  produce  anterior  i-otatiun.  The  lirst  iJliis- 
tntion  on  the  following  i>agp  fhoww  a  funnel -shaped  depression  causetl  by 
|r.|BRwirr  of  the  iweral  pn>montor>'  in  a  narrow  jnlvis. 

While  it  was  formerly  believfxl  that  a  fracture  always  weurred  with 
'le|»n>!*«ion,  Ihif*  view  is  no  longer  heltl.  In  one  instance  a  conntiy  pnicti- 
^mtr  informtfd  nie  tliat  he  had  suceessfiilly  us«l  a  cupping-g]as.s  to  i*elieve 
*  depression  of  ilie  {tfirietal  in  a  new-b«ini  rblld  ;  but  such  practice  has 
'Hd  b(-»-n  reeomnietidf<l  by  any  professiouul  :uithority,  thotigh  it  swm.s 
f^tiutuU,  tttid  (vrtainly  might  be  tried,  as  trephining  has  been  pro|MJ9cd  by 
*n  finincfit  Anierimn  surgeon,  Dr.  Xanerede,  in  case  of  ?jnrh  depression,  if 
l>«r»lyiiis  be  cvjnseipient.  Tn  most  ihscm,  however,  these  depressions  in  liaie 
^ifl^ipear,  or  notably  diminish.  Indentations,  whether  made  by  the  foroeps 
••r  <niirring  in  *|Kintaneous  labor,  are  frc*iuently  permanent,  but  are  nut 
«'»«»llv  iIk*  miwe  i»f  any  disabilitj'. 
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FuiiDfl-flhaped  depreulon  of  tbe  ftnterior  tuilf  at  the  left  pttit 
bone  fnim  the  promontor]'.  (From  Wlnckrl'i,"  Lchrbudi  dcr  Gobi 
bOUte.") 


Fractures  of  the  cniuial  bonex!  have  been  obsen'ed  folloAving  spoiita- 
neciiu*,  ami  artificial,  whether  mouual  or  instrumental,  deliver^'.  Tbe  pari- 
etal boufs  arc  those 
most  frefjuently  frat;- 
tunxi,fsiKria!ly  where 
tlie  I'nuTtupp  occura  in 
unassi^tid  labor;  but 
tlie  troutal,  the  occip- 
ital, or  one  i>f  the 
lrni]H)nils  niay  suffer 
this  iujun'.  The  acci- 
dent ino«t  frwiupntly  y"' 
otfurs  ill  caise  of  uar- 
rt]wing  uf  the  pelvic 
inlet>  but  has  also 
beeu  observeil  when 
there  waa  uo  jx?lv  ie 
def">rraity.  ami  the 
child  uoruial  in  size, 
and  it  has  beeu  sug- 
geste<l  that  in  such  cases  the  injtin-  may  have  resulted  i'njm  the  iintimelv 
adminii^tnition  of  ergtrt,  rausii;g  violent  and  rapid  expulsion  of  the  child. 
The  pcwteriur  pariftal  bone  Is  the  one  usually  fractured,  when  the  head  is 

either  driven  or  dragg^xl  tlirtMi^h 
*^"*'  ^  the  pehHc  inlet  narrowed  in  the 

c<Miju{!;ate  diameter,  the  injury  re- 
sulting from  the  resistance  of  the 
aaiTal  proninntori-.     (Fig.  4.) 

Lomi'r'    lias  i-ecently  refwrted 
twenty-seven  cases  of  fracture  of 
the  skull  fmm  the  use  of  the  for- 
cepw.    In  ten  the  fracture  involved 
tlic  frontal  bone,  four  of  the»e  in- 
juries being-  over  the  orbit;  five 
were  of  nnc  nf  the  parietal  hones. 
The  Ha^ittal  suture  was  ruptuppd 
six    times,   the    lainlxloidal    four 
times*,  and  the  fxvipital  bone  deij 
tachwl  in  live  tases.     (Fifj.  o.)       1 
If  the  fracture  have  u-ssou-iatcd 
with   il   rupture  of  the  longitudinal   sinus,  a  mnrtiil   hemorrhage  piisues. 
Kvrn,  however,  if  thei-e  be  nu  iujun'  to  lai^'  bh«Kl-vi's.scl.s,  tljat  of  snmller, 
otitis  may  jjive  rise  to  bleeding  of  consequeDce,  or  there  may  be  injnrj* 

'  Zeitscbrift  fUr  OeburulitiU'e  und  Gynakulugie. 
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k  ihf  bniiu  with  tluit  of  the  hone,  so  tlint  the*?  frartiires  should  in  no 
iBiUJxv  In'  rc^irdftl  u;^  IriviiJ.  Kurtlier,  tmch  braiu-leHion  may  nut  always 
pw  iDimnliate  protif  of  its  presvmf,  but  iTiuotc,  it  way  be,  iti  inijieifuct 
otdiui  fievelopnipnt. 

Experixneut  sfcni!*  to  have  pretty  foiicUisIvfly  pnivpcl  tliat  a  fiirw  ap- 

fnmi»o^  one  himdred  |)Ounds  applied  in  extraetiun  oi'  the  eliild,  whatever 

AtDctliod,  is  ver\'  liable  to  pnidm>e  fnu-turc  of  one  of  the  parietal  bones. 

FtKtum  of  the  eratiial  Ixpneri  are  i-siM-eially  Hab]e  to  inrur  iu  irn-jriilai" 

ipfilicadoDS  of  tlie  furoeps, — that  in,  wheu  the  blude:^  are  uul  applied  lu  the 

adnof  the  child's  head, — iK-eauac  tliey  do  not  embrace  uniformly  bo  larj»e 

ini&or,  luid  more  prc-scmre  ig  rctpiired  to  prevent  nlippin^.     A  U-hh  fiirce 

■iD  (ttne  iraiture  under  these  ctouditions  than  iu  the  ordLiiury  method  of 

•ny  the  instrunieut.     Fraeturej*  of  the  Ixmes  of  the  taee  are  almoflt  ex- 

dikii-dr  thoste  of  the  inferior  maxillary,  ami  rwtilt  frt)m  traction  made  by 

An  ohMetrifrian's    Hngers   in   heiul-la-^t    lalHini.       It   H-emt^  prnlmlile,   fi-oin 

lb  innstigatious  of  Mattliewt^  I>unean,  C'hampetier,  nud  ottiers,  that  tiie 

BArior  maxilla  inay  Iw  subjected  to  a  force  of  about  fiflv  pound§  without 

RUttiniiifr  iiijiin*.     In  i^nie  inji^nee»  tnuTtion  upon  this  bone  enuscH  8e]m]'a- 

tMofthe  mcntui  t^ympliysis. 

Il  b>  well  known  that  among  the  pUksiie  phenomena  of  labor  is  lessening 
rftbr  i«:init<>-fr(>ntjil  dlanietin*  by  mlvance  of  the  ^(piainuiiH  portion  of  the 
cripHal  tione  lM>i)eittb  the  parietal^,  the  movement  \x:\ng  permittti-d  by  the 
hap^like  cartiltt^  and  fibrous  tissue  which  at  tkis  period  of  development 
sprwul,  uniting  the  previ«u»*ly  nientioniil  ])art  witli  the  Im-silar  portion. 
-"^Haikl  the  fornvjiH  Ik'  applied  to  the  forehead  and  iKxiput,  this  moveuieut 
Ms  he  i'JEajrp*'rat«l.  and  injunons  pressing  n|MMi  the  brain  rc«nlt  Not 
■■lYtlus,  Irtit  either  with  or  without  the  foreepH  the  t^vu  poilions  of  Iwne 
■n^fattooie  oeparBte,  nn<l  the  anterior  inferior  margin  of  the  si|uamous  jiort 
^ftnfd  ■gminsA  tlie  medulla. 

Litllf>  iei  to  be  Raid  an  to  the  tmitnient  of  these  various  injuries :  Hi>me 
"filmaarr  incomimtible  with  life,  the  child  |xTii*hiii^  from  convulsions,  it 
"■yU-.  Yet.  on  the  other  hand,  an  infant  may  sur\-ive  some  verj-  serious 
ii|i>riH  uf  the  h<^cl.  Thus,  Dug^s  lias  mentionetl  an  instnnee  in  whioli  the 
vi»  bom  %vitli  the  left  eye  almost  (vmipletely  outside  llie  orbit,  so 
\h  wa*  the  frotitiJ  l>one  depressed ;  yet  the  iniant  did  not  have  convul- 
***«ri4her  gniv*'  Hvnipt^ims, 

fiyitmtk'  ami  careful  nuuiipulntion  in  suitable  eases^  the  nortnal  shape 
''l^hnul  mnv  \fC  nt*(orcd,  fragments  of  di-^placed  VMjnes  Ijeing  brought  in 
•ffttitioo,  and  j)res«ure  niKiU  the  bmin  ndievetl. 

"HM-dtdv  iniur\"  <*f  ^he  neek  whieh  will  lie  referred  to  is  that  involving 
leidfj-nifls^toiM.  TortiwilHs  of  olwtetric  origin  has  Iioon  attributed 
this  rniis*'le  by  luie  of  the  blaih'S  of  tlie  iiuxt'i)!*.  This  may 
f^ima  the  cvnulitiun  in  some  cases,  but  docs  not  do  so  in  all,  for  children 
^*«  li4K|.|ast  have  Ih-cii  affi-eted.  It  (Weros  more  pmlmble,  however,  thai, 
■*rthiT  the  foreew*  wtw  ustti  or  the  deliver'  wa«  h  ll'*^  brew-h,  the  labor 
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was  difficult,  jrroat  tractiou  beiii;;  nwi^^n-,  this  trat-tion  cftusiiig  an  injnry 
t<t  the  niuhrlf,  niptiirc  of  rtimie  nf  its  fihrf;*,  nrwl  a  conjinjiient  hipmatdma. 
Ollient  have  n^nlul  the  iujcini'  as  rc»ultiii^  in  tntliiiinimtioii  of  the  inii:^-le. 
But,  wliatevcr  the  oxjilanatioii,  tlic  characteristic  cuuditioii  present  is  a  tumur 
Kitimtiil  just  aiNive  the  clavicle  atul  in  the  imiricle.  Aj*  ii  nile,  thin  tumor 
tii.«jipIK':ii'n  s|niiitunet)U»ly,  tlinu|fh  several  wtvks  eiapt*  U-fun.'  the  eveut,  aud 
tiie  ftiuction  of  the  muscle  is  nut  |»ermanenily  imiMiiTc*!.  Active  treatment 
i»  not  indicated,  thou<;h  afler  the  luiiior  has  lost  the  t«eu!iitivei)esfi  it  huK  at 
fir^t,  geutle  friction  uud  the  appiicutiou  ol'  a  weak  tincture  of  ivxline  may 
asast  hs  disappciirance. 

Intracranial  Ii^uries. — Tliese  aiT  tialile  to  tM-eur  in  rlifHetdt  deliveries, 
whether  ihor^;  deliveries  arc  spontaneous,  or  either  manual  or  iustnmicntal. 
Rupture  of  the  longitudinal  sinus  hait  Iwcn  nbwn'od  in  nomo  rsAci^,  and 
the  hemorrha^  restilts  in  d«itli,  thoujrh  soiu'^tinies  this  luiiv  Ix*  delayed  for 
one  or  even  for  tw(>  day^  alter  hirth.  ileutuy^eal  hemorrliiijre  is  a  tx>mmon 
cause  of  the  child  perishing  dnriiiK  lab^jr ;  at-coi-dinj;  to  Cmveilhier,  it  is 
tlie  ("ftur**'  of  death  In  one-thiifl  yti"  the  ca.ses  of  chihiren  dying  in  this  jwrifxl. 
Should  the  clnld  l»e  horu  alive  it  may  die  fnun  asphyxia  so*in  after,  but  if 
respiration  is  fairly  OHiahlisheil  the  eluld  may  beeome  c<jmat".irtc',  have  con- 
vnlsions,  ui^nally  unilaterul,  and  die:  if  it  ewuiMM  tlie^e  dan^^n^  It  ib  liahh- 
to  spastic  hemiplegia.  Siukler '  refers  ti>  the  fact  that  in  the  t-a^jes  of  paraly- 
sis folhiwinj;  diftifult  labors,  •ijMintaneiHis  or  artifieial,  the  lesion  is  often  an 
extrava.Hntion  of  bloixl  over  the  motor  couvoluticm8,  and  tftatetn  that  if  the 
<iuaulity  of  eflusKl  UI«mkI  Is  not  gre:it,  nn-overy  ^K-eurs.  Osier*  found  In 
tlie  records  of  the  I'hihtdelpiiia  Iiifirmaiy  tor  Xcr\"ous  Discuses  nine  casta 
of  |iaUv  following  delivery  with  the  foroe]ifl  ;  in  some  of  the  suhjeets  there 
weiv  sears  eansi-d  by  the  iustrumeut.  MelSiilt'  has  3TiK>rted  leu  i-ases  of 
iutraenininl  hemorrhage'  (K-curring  in  ditlirult  or  instrumental  lalxjr<i:  it 
hi  remarkable  tiiat  panilysis  (K-^'uritHl  in  three  of  these,  tlie  deliver^'  U'ing 
pelvic,  while  it  was  abeeut  in  the  seven  others,  the  presentation  being 
omniAl. 

Gowers*  attributes  gi-eat  tniportanee  to  diffictdt  lalior  in  causing  wrebral 
pfday  of  Uie  new-lH>rn.  He  states,  "  Of  twenty-six  well-marked  eases  of 
this  afftvtiou,  of  which  I  have  notes,  the  chiltl  wa-s  the  first  b»»ru  in  no  less 
than  sixTe<'n,  or  at  lenst  three  times  as  niaity  as  would  liave  Im'**!]  without 
Mime  musal  relation  to  the  fact.  Of  the  reumining  ten,  the  head  was  bom 
last  iu  no  less  than  six.  Thus,  the  labor  was  '  uuntttiiral'  in  no  loss  than 
twenty-two  out  of  twenty -six  eascj*.  Of  the  remaining  four,  in  tliree  it  wa^i 
known  to  have  pi'eseuted  s|>ecial  diflictdty :  in  two,  for  iustancc,  preectUug 
i4iildnMi  had  dicxl  during  hinh  iu  eonse<|Ueuee  of  the  diffn-i]lty."  Ixivett,* 
\m  the  other  band,  c'<uiehid('rt  from  his  statistii^*  that  tlie  iufluentv  of  dil- 
fti-ult  hdH)r  in  jinxhieing  eerebml  |«imlysis  must  liavc  been  overestimated, 

*  Mv^lml  nntl  Siirui'-ul  K<-)»>rtiT.  1SS7  ■  Plii1n(li!l)iliU  Medic&l  Newf,  1888. 

*  AiiK-n>-Hii  .liiiininl  ..f  <)lt?u-triis.  ISKS.  *  Lunoet,  April,  1888. 

*  MuPWu  Mt^lkiil  nnil  Sui^ii-nl  Juurnal,  Jane,  1888. 
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fthat    ppnlwbly  aroounts  of  the  laUii^   frniii  UDpirjiidicctl  jiersous 

low  a  Qiudi  liijilier  jit'rauitage  of  nornuil  labors. 

The  cswntial  diaractmMit«  of  a  cerebral   paraly^u  ia  the  new-burn 

moftd  by  labor  arc  that  (hrn?  is  no  history'  of  diseasu  or  injury-  hR]>|H?ning 

after  btrtli  which  oin  explain  the  ctmitition,  ami  tliat  the  ])araly&ie  gmduaUv 

leawns. 

There  is  little  to  l»e  said  as  to  the  treatment  of  mcuingt-ol  ht'raor- 
rtiap*.  Attpiralion  of  the  eflimed  blfKnl  has  Im^h  pm|KMctl,  hut  it  rnnnot  be 
rect>mmoiuk%l.  If  eouvulsious  occur,  the  [xilassir  bnjinidc  and  clilrinil  may 
be  given.  But  wheJi  the  acute  stapc  has  passed — when  etHisod  blood, 
fir  cxmmple,  hat*  btt-n  aliMirJNxl  or  i-i>|Kiir  of  injured  lirain-tiRsxie  arfvtra- 
p&lwd — there  is  little  to  lie  hoped  tor  Ji-om  me»licinr'S,  and,  a.s  iTniarkeil  by 
Cknrrrs,  drugs  arc  nselow  unless  to  eombat  some  of  the  effects  of  the  disease. 
If  tiierc  Ik'  iuxMX'iated  Mtlli  fuciut  hemiploj^in  pandvi^is  uf  tlie  internal 
(■n^  of  the  mouth,  an  inlenuil  injun-  of  the  nerve  has  occurred,  and  thera- 
{Rntie  nieiuis  arc  without  value. 

Dre.  W.  J.  Little,'  Ijiingdon  Down,'  and  Arthur  Mitchell,''  among 
atbrra,  have  apiurently  ee^tablii^lH-d  a  vhm'  (x>iinec!tton  l)etwe(>n  diflicult  labor 
tnd  the  idi^^K^y  of  many  of  the  cliildreu  thus  iMrc ;  but  the  diseu^iou  of 
tht*  wdijert  cannut  lie  presented  here. 

lojuriea  of  the  Trunk. — There  will  Ik*  omitted  ^rave  leAionn  of  the 
•^iuL'.  such  as  fractures  of  vertebnt'  aud  injuries  of  the  cord,  ruptures  of 
imrnial  oi^^s,  whether  of  chest  or  of  ubdomon,  and  intra-abdominal  as 
wrll  ]ui  iutra-thoracic  hemorrha^-s :  a  [laraplcj^ia  in  tlic  new-lh)ni  in  alnrnst 
ill  ttiftv  in  the  Ti>i»ih  of  ^iich  Hi>rious  harm  that  death  tn>tm  ccaucH:  it  mn 
mtUtr  be  averted  nor  delayed. 

Muscles  of  the  tnink  nmy  suffer  nuch  injur\-  that  a  hfematoma,  F<imilar  to 
thit  dovribed  as  mvnrrinj;;  in  tiie  steruiwleidij-niasttnd,  may  Im'  prt^sent :  its 
tnatmnnt  is  thi'  wuiie  as  that  given  for  the  affection  previously  mentioned. 

In  «%'eutv-tliree  eaf»efi  <>f  injtin.'  to  the  fcptUf*  during  delivery',  collected 
liy  Ruge,  the  child  having  pres«'ut«.I  by  the  pelvis  or  jxidalic  versiou  having 
twu  |icrfonne<],  there  wei-e  three  instances  of  rupture  of  the  sacM-iliac 
Juint  It  is  iKKwible  lliat  s<ime  eases  of  ankylosis  of  the  joint  reenit  from 
■leh  injury.  Dr.  W.  H.  I*arii*h  j'tati-s  that  he  has  seen  a  tear  of  the  i>eri- 
■enn,  Kteoding  fnim  the  vidvar  orifiw  to  the  rectum,  in  a  new-burn,  caused 
fcjr  the  tip  of  one  of  tJic  blades  of  the  forceps  which  the  practitioner  had 
attemplMl  In  apply  to  an  unrec»igni:cMl  hi-eech-presentalion. 

Iiuuries  of  the  Arma. — In  ojrunTlion  with  lesions  of  the  superior 
Bwiilxr?.  those  "f  the  clavicle  and  srapiila,  which  belong  to  the  arras 
"BilifT  (han  to  the  trunk,  will  Iw  refcmil  to. 

Kracfurc)^  uf  the  hnmcnis  are  more  fre»|ucnt  than  all  other  fractures  of 
*if  upper  oxtncHiit)'  and  of  the  clavicle  aud  scapula.     The  injury  ^^iierally 
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(Kx'uit*  in  an  I'ffort  ti)  lirinj;  ilnwn  an  iimi  whirli  lia,s  iwoeiidwl  in  a  h«i<W 
lulwr ;  the  ascension  is  ulmi)st  iuvuriably  tlie  finseinifiitt;  of  a  haaty  etiui 
to  extract  the  child,  for  if  expulsion  be  left  to  natural  forces  the  arms  wil 
remain  fulded  u]Km  the  L'heyt.  S»'|Miralioii  <if'  the  epi'plivrfis  u{  the  Iiortd  ni 
the  hutncni?  from  the  diapUysis  is  au  ueL-idciit  whieh  may  be  ovcrhxiked," 
or  thought  to  be  a  hixatiun,  or  a  paraly-iH,  from  an  injury  to  nerves. 
Kiiritner,'  who  Iuls  eu|)e(-iaUy  de^crilK-d  lUis  iiijiin',  i^taU'S  that  it^  charaflor- 
isiie  symptom  ia  that  when  the  infant  attompts  U*  move  tlie  urcii  the 
humerus  rotatesi  inward.  In  its  treatment  hi'  advises  tliat  the  epiph\-sis, 
now  rotatinf;;  oiitn'ard,  l>e  brought  in  contact  with  the  diapllym)^,  and  tiien 
Itie  arm  tixed  by  a  liaadage  in  a  position  somewhat  outward  and  backward^ 
to  the  thorax.  Xanerwlc  wlvise.'s  in  tJie  tnatmeiit  of  a  fracture  of  thefl 
humerus  Hxlii};  the  whole  iip|)er  extremity  with  a  moulded  splint  in  a 
Btnii^ht  ixfsition,  ^ 

I'aralysis  of  the  arm  has  been  obaen-ed  in  oonnectiou  with  a  hfematumaV 
of  the  6terno-<']eido-mjwti>id,  injury  of  the  deltoid,  compression  of  the 
nxilhiPi-  nerve,  a.-^  from  the  em])loyment  of  the  finj;;w*  or  of  thv  hhint-hook 
lo  oflt'ct  extraetiou  of  the  body  when  there  is  delay  aftci-  the  delivery  of 
the  head,  and  it  lia.'*  followed  a  slxhuider-presentation,  the  aimi  pn^truding, 
deliven*  Ix-in^  linally  a<t7onipli.'«he4l  by  jMM!a]i<?  version, — the  want  of  power 
Ijcinj;  iride|X'udeiit  of  any  iierebn:>-spiiial  lesion,  Re(?oven*  is  the  nde  in 
llii-sK'  eHH«-s.  Oelore  MievcH  that  jianUysis  may  result  fi-om  rupture  of  a 
nprve-lnink  near  the  .^piiud  cord  ;  if  an  i]pi»er  member  only  lie  affected,  the 
paltiy,  though  ineurable,  din?s  not  interi'eru  with  the  life  of  the  ehild. 

Gowers,  in  reterring  to  paralysi-sof  the  arm,  remarks'  that  the  nerves  of 
tlie  arms  may  Ite  dinna<;e<l  in  wveral  ways.  "  The  injure  may  Ik-  -asstieiated 
with  fnii'liin-  nf  the  humerus,  and  is  tlieu  due  either  to  tlie  ilisp]a<f»men(  i>f 
the  brvtUeu  ends  of  tJie  bone,  or  to  tlie  force  that  caused  tlie  fmi-lure.  lu 
BU(?h  cll.■^w  the  dislnbution  of  the  palsy  is  irrejrular,  and  varies  in  each  in- 
shinee.  In  irtluT  Wisi's,  however,  the  injury  is  higher  up  to  the  roots  of  the 
nerves  as  they  enter  the  brachial  jdexus.  This  injury  is  i-ommouly  pri>-_ 
dneed  Uy  pressure  at  one  s]x>t,  in  front  of  tlie  edfjre  of  the  tra|»ezins.  In  aW 
few  instamt's  the  extremity  of  a  raueh-Kuirveil  l>lnde  of  the  forcejis  has 
prcftsed  ilwpiy  here  and  has  effected  (he  injury,  leaving;  at  the  same  time  a 
mark  ou  the  skin.  In  other  and  more  frequent  eases  the  injur}-  is  piiKiuoctl 
by  the  ptHnt  of  a  tract lou-hotik,  or  the  tip  of  the  bent  finger,  placed  above 
the  slmulder  f"r  this  pur|><»se." 

Fmeluiv  ot"  the  clavicle  is  usually  caused  by  direct  pressure  of  one  or 
two  finjiera  npiin  the  Wme  in  the  effort  to  deliver  the  head  after  pelvic 
pnM'otation  cr  after  [MHlalic  vcj-xion.  The  injury'  Is  treatwl  by  fixing  the 
arm,  the  foixtinu  lieinp  Hexed,  by  raeaas  of  a  roller  bondage,  to  the  chc-sl,  and 
xWiX  pnn>erly  supportiujr  the  meml)er ;  the  ehild  should  lie  jls  far  as  possible 
tvi*  lyiiy  upon  the  hack  :  tlie  fracture  is  consolidated  in  six  or  seven  days. 


Jt*  VrrK'Uuii^vn  der  Kxtremitaten  d<»  Kindes. 
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^|iarati<ii)  of  the  rlavicle  from  the  stemiim,  tran«\*er8c  fracture  of  the 
M^iiila,  nii>tun-'  of  tlic  epiphysis  of  tho  neck  tif  the  bono,  and  iiijiirv  of 
ifaeftCTomion  proces.-*  art  among  rare  lesions  that  have  beeu  oljseived  iu  the 
unr-lMiru. 

Injuries  of  the  Lower  Limbs. — A  few  instances  of  fractiirr  of  the 
fimnr  iKTrumng  in  ^jHintaneoiir)  labor  hiivc  Ih-cii  rcj)ort«l ;  but  most  fre- 
quently this  iujurv  hait  Ibllowrd  nu  elfurt  to  briuj;  duwu  the  thigh  in  a  cam 
of  pi'lvio  pn-^'ntntion,  whore  the  pn?sentiiig  part  wari  in  the  muthcr's  |K*lvi8, 
brfiiit'  piialiiug  up  that  jmrt  tut  thai  room  for  the  movement  of  the  thigh 
nmltl  Ik  givcD,  ur  from  tractiuu  ii{»jn  the  thigh  by  uu-aufi  of  thf  fillet  or  uf 
tlir  bhint-hook. 

Dr,  XaiK'nile  advises  tlmt  HJieet  vulcanit«  should  1m'  uwxl  in  the  treat- 
BKDt  of  a  fraciured  femur:  the  nialerial  is  sK»rtciied  in  hot  water  and 
bx^nUely  moulded  to  the  limb.  "Au  auterior  splint  should  lie  made 
wliii^i  will  extond  well  up  over  the  a]>domen,  and  n  ]M>sterlor  splint  wliich 
nill  nw*]!  fn>ni  the  butttM'k  wi'U  Ix'low  the  kuw,  thus  fiilfilliiijr  the  im|>or- 
Ut  iudicntiun  of  fixing:  the  joints  above  and  below  the  fracture.  It  only 
m|uirK4  iwi  or  twelve  days  for  firm  union  to  ocenr." 

Kuj^  states  tlmt  dislocation  of  tin*  hip  in  ob;<retnc  operations  is  exeeed- 
ii^y  rare,  he  having  not  found  one  iu  three  hundred  nut^tpsies  uf  the  new- 
Utm,  KustTier,  however, 
moitionB  tlmt  lioM-heu  relates 
I  rate  in  which  this  injuri.* 
ocnirriiijr  in  hirlh  wa8sn<t'ess- 
fblly  tn-atcd  in  a  ^irl  thirteen 
tyAn«  old  by  LangenlHi'k,  and 
t^l  StnimtT-er  had  met  with 
;ty  (TL'^v.  "  The  only  jkis- 
Ir  way  in  which  this  dislo- 
mion  <<ould  CKVtir  would  l>e 
W  i^udden  and  violent  force 
draniiij:  down  the  limb,  and 
thai  the  head  of  the  bone 
fit  be  thrown    upon    the 
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An  unusual  [M^itiou  of 
the  loiTff  linilte!  is  ol)8er\'e<l 
fcr  BTcral  dnvs  after  lalior       ^..     ,  ,       «    ^,  .^  *,™    ,,   .   ,     ,,,, 

•     ^  _  Poeltlon  fur  uune  days  utoi  olrti)  of  lower  UidIm  Iu  child 

la  tlittt  varictV  of  IM'lvIc  pros-      bomudeMrlbMllntext. 

cnlMtinn  in  which  the  tht^dis 

Wf  llfirti  u)>iin  thealidomen  and  the  h^  exteuiled  n|ion  the  chest,  deecribed 
vT  Kn-rM-li  obstetricians  a^  prfxniUtfion  tht  iti?f/r  (f^comjiftVf,  motir  iirn  /(vwwf. 
Tip  limbfl  for  n  time  remain  in  the  same  attitude  wliich  they  occnpied 
''•iriiifr  prepTianc*-  nn<l  in  Iniwr,  and  it  is  iu  vain  to  attemjit  placing  them 
"MyoeAer.    {Fig,  *>,) 


INFANT-FEEDING-MANING. 


Bt  T.  M.  botch,  M.D. 


In  reviewiDf;  the  immetiKe  aniuuul  of  literature  wliicli  lias  accunmlat*^ 
on  the  sultjcrt  of  infaut-feedlu};,  we  fiud  tliat  the  HUpfriorit\-  nf  hrciLst- 
fi-etliu^  is  ackuowk-digwl  so  geuerolly  that  it  may  be  said  l<>  have  bt^-umo  a^ 
scientific  truth. 

On  thi^  othnr  hand,  the  opinionH  expretwed  rngarding  artifinal  ft-eding 
arc  9o  divei-se,  and  sn  opposed  to  one  anathcr,  that  It  k  (evident  tfial  m\ich 
whicli  has  tor  vrars  be*n  taiijrht  must  \tt}  unlearned,  or  rather  admitted  to 
be  untnu',  iH'fore  we  can  Kxin-ct  to  make  any  iutelligeut  advance  in  thiftj 
most  difticnlt  &ubjeet. 

The  great  number  of  artificial  foods,  used  by  physicians  according 
the  fai<hion  uf  the  day,  only  pit)V('s  thai    iHtttlc-f^x-dlnij  haa  uot  aa  vi 
arrived  at  that  state  of  perfection  where  it  tuu  com|>t'te  with  breast- feeding. 
The  difficulty  in  approaching  the  study  of  the  subject   has  Ijomi  in  the 
mctluKl,  which,  with   physicians  as  a  (rhtss,  liiw  bwn   too  purely  from  a' 
clinical  stand-point.    We  know,  tor  instance,  how  easily  we  may  be  misled 
by  the  ap|>areiitly  gofxl  effects  of  a  m(>dicanicnt  where  {M>rhaps  oit  further 
investigation  or  in  the  light  uf  i>ome  new  discovery  we  learn   tliat   the 
improvement  in  the  cow  was  due  not  to  the  drug,  but  rather  to  circuni- 
stinices  entirely  ai>a!t.     The  same  applies  e<|imlly  well  to  the  case  of  many  ^j 
fbuds  and  methods  of  feeding.  ^H 

The  aiiulyscs,  the  opinions  involving  cxiiort  chendcid  knowledge,  and  ^"1 
much  valimble  general  advice,  in  the  tollowing  i>ages,  were  received  froia  ^j 
Dr.  Charles  Harrington,  IntJtmctor  of  Materia  Mwlic^i  and  Hygiene  and^| 
Assistant  in  CIiemistr\-  in  the  MctHcal  iVpartmcnt  of  Harvard  University.  ^^ 

The  fcctling-problcm  is  one  which  is  hedged  about  with  many  ditticulties, 
on  account  of  the  great  diversity  of  individual  circumstances  and  idiosyn-1 
crosies. 

Certain  infants,  for  instamx',  may  thrive  on  peculiar  mixtures  nnt  adapted 
to  infants  as  a  class.  Many  will  not  thrive  on  that  fotxl  wliich  iiatuiv  has 
proiided,  and  the  wcU-beiug  of  au  infant  will  depend  much  upon  the  cir- 
cumHtancew  by  which  it  is  surroundc*!,  such  as  alllueuce  or  poverty,  HHinlri' 
or  city  lite. 

In  those  cases  where,  for  one  reason  or  another,  hnman  milk  is  not; 
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a\-aniJ)lp,  tlie  rpicAtmn  of  feeding  is  this :  What  may  bo  given  to  take  the 
pbee  uf  imturcV  food?  Iti  Htipplyiii^  i\  ijiil>^litute  we  nlioidd  popy  in  even' 
pMible  way  the*  pbysit^l  aud  (.■htiuiful  chumt-'U'rkUct^  uf  tbe  food  which  18 
tuiin>r8B)ly  afknnwiedged  to  lie  the  best. 

In  our  endettvor  to  oopy  imtim-  wt^>  m.iy  \\o\ie  ihul,  a><  our  m-ientilic 
ksmrlMlge  udvanccs,  more  and  more  light  will  U*  tlirowu  upou  tliosc  jMjintii 
vtiich  are  di>w  oIwcupwI  hy  ijpiurauw. 

Tbf  Pw»Mit  distxiverics  in  liart*Tio!ogy,  for  iuBtaiiw,  thnvw  lijrhl  cm  the 
RWOD  for  the  old  and  well-der<<TVnJ  populariiy  of  ixiiletl  milk  iu  dij;c^tivc 
difturfaautiiii,  and  plaiuly  {H>int  imt  to  ih  that  had  wo  in  the  pn*tt  better 
mlentood  the  signiiieaucc  of  the  f«terility  of  tirtii-st-itiilk,  we  .sliotild  have 
mtde  mopp  rapid  advanrcs  in  the  luanajremeut  ui'  the  infant's  diet. 

What  i»  of  the  first  im]M)rtaiic«'  Jc  thai  we  ^honhl  rrropnize  onr  ignoninee, 
ml.  keepii^  niir  eyes  opennl  to  ail  prftuihie  M'iontiHe  advanoeinent,  Ix'  ready 
tonreepat!)de  pre*ttmfived  ith-a**  nut  n'.-'ting  u|Mtn  ej-tahlistu-d  fiiHw.  Yoiinj^ 
nioAbttt  birth  bcjiiin  to  receive  their  nouribhmont  imniwlialely,  and  a  cor- 
mpondinf;  inerea^  in  their  weight  take^  place  from  ahnost  the  first  day  of 
life.  The  huuiau  iufaut,  in  like  manner,  whrmld  hej^in  with  ilj*  nursing 
driy,  gating  what  it  ean  ti*om  the  breast  until  the  full  supply  of  milk  has 
mae.  In  this  way  it  will  not  l)e  ho  likely  to  have  a  large  initial  los»  of 
vtight  to  retidver,  by  whieh  it  is  ollen  haudicapjK-d  at  tJie  very  beginning 
uf  its  (aroer,  when  there  it*  mast  danger  to  U-  aiitteipated  fnmi  a  depression 
«/ it*  nutritiuD.  KveiT  day,  every  hour,  is  of  tlie  utmo8t  iin|wirtance  in 
the  tarly  days  of  lifi',  and,  pnjvided  it  {-an  Ix'  dnne  without  detriment  to 
tbr  (ijndition  of  the  mother,  the  sooner  the  ehild  it^  put  to  the  breast  the 
bntfr  it  will  lie. 

L'tMler  rather  ex<x!|)lionally  favorable  eirtnimslanees  we  see  the  breaat- 
W  infant  steadily  gaining  in  weight  during  the  fir^t  ywn-  of  its  life,  starting 
with  the  avernp-  initi:il  weight  of  fmni  three  ihou.^nd  to  four  thiin-^anfl 
nuuiMit,  >ihowiu^  a  small  phyaiologieal  Iwa  of  one  or  two  Uuiulreil 
puuMs*  Anxtrdiag  as  the  fii*^  weight  is  taken  before  or  after  the  bath  and 
|amf^  of  roeiYiiiium,  and  attaining  at  the  completion  of  ita  first  year  a 
«ei|Hii  "f  fn»n)  nine  ti>  ten  kilogranmirs. 

butanrvw  of  <-outinual  weekly  g-ains  during  the  first  yeai'  or-t-asionally 
"TOP  under  our  ni»tice,  and  the  following  chart  gives  the  exaet  weights  of 
*  IndtJiy  male  intuot  fei!  by  a  wet-niirw  for  over  a  year,  and  will  wrve  aa 
ancxaaiplrirf  hiiwan  infant  ean  thrive  on  j^xkI  breast-milk  :  the  analysis  of 
ihitbmL-it-niilk  is  given  on  pnge  28-i,  Analyses  VIII.,  IX.,  X.  The  Iiaby 
vitntilrntiv  gaining  m  steiulily  that  tlie  weighing  wa.s  omltti-d  in  eertaln 
•wit*,  whii4i  liict  is  unfortunate,  a.s  the  weights  would  pn>lwibiy  have  shovs-n 
tWnimr  fleattv  ^f*''!.  A  weekly  piin  i:*  idso  shown  in  the  chart  of  a  mule 
ttJafcnuik-  iulant.  brother  ami  sinter,  nursc^l  by  their  mother.  The  dniil)le 
^  rvpfneatfl  the  lH>y's  weights  in  the  first  twenty-nine  weekn  of  his  life. 


<C-  W.  TflwiMwnd,  B(Mt.  M«I  w>d  Snrg.  Jour.,  Feb.  17, 1887. 


^^B           272                                       UTFA 

^^^H          and  the  dotted  line  tlie  girl 
^^^1          inomLsc  in  woi^lit  Is  *)t'  grt 
^^^H         index  by  whi^'H  wo  note  th( 
^^^H          detiintbility  of  cuutiuuiu^  t 

s  weightR  for  twenty-one  weeks.    This  oontinual 
at  importance  in  llie  fir»t  year,  as  it  is  the  <-liief 
■■  progress  of  nutrition  aud  judge  concerning  the 
he  food.     An  average  gain  of  from  twenty  to 
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^^^H         thirty  ^nimmi^s  it  duy  In  t 
^^^H         gramnies  a  d»v  through  the 
^^^^        tioD,  uud  may  be  ikfod  as  & 
^^^^m              Tfature's  fmlirj^-iippani 
^^^^r         avoids  the  furtimtion  of  a 
^^^^^^   iutant  aud  piYjIou^liun  of 
^^^^^^fe         A  healthy  lMU>y  emptier 
^^^^^^  sucking  in  alKmt  tif\et>ii  ni 
^^^1         various  meth<)<].-<,  such  a^  hy 
^^^H          by  the  detenu iimtiou  uf  the 
^^^H         ent  ages  aud  wilii  ditlercnt  ^ 
^^^H          portanee,  and  will  tx*  ^ati^tl 

le  first  four  or  five  months  and  ten  to 
reyt  of  the  year  makciii  a  sutx-est-fiil  line  of 
working  ba^^is  for  the  mnnogemeut  uf  the 
tu«  ia  one  which,  by  eollapfling  as  it  is  en 
vacuum,  with  it»>  eouseipient  exhaustion 
the  nu]-sing-time. 

the  bix-«HtH  with  eaity  and  almot^t  uuinter 
nute.*'.     The  quantity  it3g(*?*t<'<l  is  dctfrniii 
ran-ful  ■weighing  before  aud  after  nur^in 
ailtial  enjmeity  of  tlic  aveiuge  slumaeh  at 
veights.    These  results  are  of  grt-at  practie 
later  when  we  come  to  ^peak  of  ailificiul 
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The  inU'rvala  of  fw<Iiug  wmstitiite  a  vcty  much  more  important  factor 

braisl-ftxxliti{L',  whcpo  the  ((uaDtilv  is  n'jfulatwl  by  the  bpfast  itj*flf.     Tt  is 

eirnt  for  the  present  to  state  that  the  activity  of  growth  In  the  .stomacli's 

city,  ai^imliujr  to  KroKiwsky/  can  Iw  repn'wentwl  hy  the  ratio  of  one 

H>ir  iht'  first  week  to  two  ami  one-lia!f  for  the  fimrth  week  ami  tliree  and 

|«n^-fifth  for  tJie  eighth  week,  while  it  is  only  three  aurl  oue-thinl  ftjr  ilie 

[twrifth  week,  tliree  and  fuur-scventliH  for  the  Kixteiinth  week,  and  three  and 

iiw-tiftltfl  for  the  rwentieih  week.    The  first  moutli  U-ing  the  most  eritical 

Iprio*!  for  the  infantV  nutrition,  as  it  \m  tlie  time  when  the  eqiiilibrium  of 

>h»  ractabtilisni  is  being  estahlixlietl  and  its  eliauee  for  life  the  liust,  espf^clal 

ralne  should  be  artat^hcd  to  the  series  of  careful  investigations  made  at  the 

fhiWren'ii  Hospital  in  St.  Petersbui^  by  SHiiitkiii'  to  detemiine  the  amount 

[.nf  TumI  whirh  should  be  given  in  the  (iri^t  thirty  days  of  life,  and  frum 

which  u  deduewl  the  rule,  "  the  greater  tlie  weight  the  greater  tJie  gaiilnc 

ity,*'     .SftoitkinV  g«*nenJ  n^stilts  nhow  also  that  one  one-hundredth  of 

initial  weight  ii«lioid<l  \w  taken  na  the  figure  with  whieh  to  begin  the 

cimputatioo,  and  to  this  should  \jc  added  one  gramme  for  each  day  of  life. 

Hhf  fi.liowjng  table  represents  merely  appntximate  average  figures,  which 

Ufila-  rt^iilli^  of  eonipulationit  nuule  by  a  nnmlKU*  of  observiTH  in  different 

|«rt*  of  the  world,  and  of  my  own  iuvcstigations,  both  clinieal  and  aoatom- 

inl,  during  the  jiaat  ten  yeurs. 


TABLE   I. 

IV  afrrKfe  iniUnl  wei^hl  of  iufunts  is  30IXMOOO  f^tnmffi  =  about  11.6-8.8  pounds. 
Thi  tkVtn^  Bonual  gaio  per  daj  in  lite  Bnt  Qve  mutiths  U  20-30  grammee,  or  aliout 
tM4lriidi  to  one  ouDo*. 

Omrrat  RuttJi/ar  Ftedinjf. 


AM 

liTT^TAtJi  or 

ICVMBSB  or  TtUMIfM 
m  TWKSTV-FOCR 

Dotriu. 

AvCRAni:  AWiiKT  at 

AVrJtAOK  AllOOKT  IH 
TWEkTV-FOM 

ti««k... 

2  boars. 

.    10 

1  ounce. 

10  ounces. 

Mnfa.. 

Slboan. 

B 

I^  toS  UUUC«M. 

12  to  16  ounces. 

!*aidk .... 

8  boon. 

«i 

3  to  4  ooncn. 

18  to  24  nunc«t. 

1 

3  hour*. 

is 

6  ouncQt. 

86  ounces. 

8  bnun. 

6 

6  ounces. 

40  ounces. 

Vot.  I._I9 


»  rnMlguml  PiM..  3«-  Pewniburg.  1876. 
*  RciU.  Fhytiologie  du  Kiadi^all.,  3,  40. 
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The  Wftifrht,  fli  well  as  tlw  age,  is  in-ci-ssarj"  to  il^-u-nniin?  (hf  itmonnt  fur  c«cli  frrding 
in  tbe  iodividuttl  inlunt,  tlli.'  rule  being  y^  of  the  iaitwi  weight  -^  1  gnmme  fur  uacb  (Lv 
during  tbe  finrt  mubtli. 


lUuiftnrtionM  of  the  above  rule  to  tervc  as  rfuide»/or  apixieUfy  diffiaiU  caaea. 


I 


IniUflJ  weight. 


Each  Fcvding. 


Earl;  days. 


At  16  dft^. 


At  30  days. 


8000  gr»iumo«. 


4500  gmnutias. 


(KWO  grnrnmen. 


30  graiDmes  (about  1 

UUDVV). 


4S  grauuue»  (nbuut 
Ij  ouncw). 


00  gTBnunn   (nbout 
2  ounce*). 


304- 16=  45  grammes 
(about  Ij  ounces). 


46 -f-  1J>^^  no  gramme* 
(about  2  ounces). 


80  +  SO  =  60  Kniinino 
(about  2  uununi). 


45  -|-  SO  =  7*>  gmmm** 
(about  2^  ouDocs). 


(H)  4- 15  ^  75  grammes    60  -I-  30  =  IN)  (^ranitnea 
(about  24  ounces).  (about  3  ouunrs). 


The  oiily  ]K>'nit  in  the  feeding-problem  whore  artificinl  foedinp  seems  to 
have  the  mlvuntaf^  of  (lie  hrea-^t  is  in  the  intervals  ttf  niirfiinj;.     Irr^jfu- 
larity  in  nursing,  frtniuent  uiirsing,  ami  t<>o  jirolonj^'J  intcr\als  uftcn  ttu 
disturb  the  quality  of  the  human  breast-milk  as  to  transfumi  a  perfectly 
go«l  milk  into  one  entirely  uiiHttpd  for  tbe  infiintV  iMJwere  of  (lij»ej!lioii ; 
while  tlli'  rlenH'ut  nf  inlerval.^  ihK-s  not,  of  i-niirsi^  inflncmt!  the  (question 
of  clicmical  eompositioa  in  a  pro|X!rly-preparetl  artitielal  ftKKl.    Thii-s^  too 
freqnent  nnrsin^  lessens  the  water  an^l  Inereaa-s  the  total  fwilids  in  human 
milk,  making  it  rts^^mtilL-  in  a  ceitujn  way  eondenscxl  milk  ;  while  toit  pro- 
longed intcr\'alfl  result  in  sucli  a  deerea.sc  of  the  total  solids  as  to  render  an 
otherwiw  go^xl  milk  ttKi  waten,-,  and  unfit  for  ]Hirp(»se'»  of  nntrition.  how- 
ever WL'U  it  may  be  digested.     Tlie  le»?4)n  ttmt  may  U'  <lrawn  from  these 
faets  is  tliat  some  pcneral  nih  for  the  feeding-inten-als  should  be  enforced, 
8ueh  aa  is  represcntwl  in  Talile  T.,  in  order  that  the  mother  should  neither 
interfere  with  the  inliuit's  digestion  by  nursing  it  Um  fre^juently  and  tlms 
giving  it  a  too  coueentrated  food,  nor,  by  negleetiiig  to  feed  it  often  enough, 
intrrfi're  with  its  nutrition  by  giving  it  a  too  largely  diluted  food.     WesS 
must  ree<iguizc  two  dis^tiuet  elements  in  I'lifant-tU'diug,  neitluT  of  whieh  oanvs 
with  intpunity  1^  interfered  with  at  the  exjjcnst;  of  the  other,  namely,  di — 
getttiou  and  nutrition,  it  l>eing  pojwible  for  the  milk  to  be  easily  digestc<Sa 
but  uon-nntriti(iiL«,  aud  again  to  be  highly  nntriliou.^  but  diflicult  to  digest::* 
and  it  is  the  ef|uilibrinm  of  these  two  eleraeuts  whieh  makes  up  a  jxjrfeKJi 
infantile  develi)pmeiit. 

The  younger  the  Infant,  the  greater  the  metabolje  aettvity,  and  licni-e  tl  .^J 
greater  need  fur  frequent  feeding ;  for  nutriment  is  required  not  only  f<^3h" 
re|)air  of  waste,  but  alao  for  the  rapid  pn)jH»rtionate  growth ;  and  we  thtrz^ 
sec  that  the  intervala  of  fttiliug  ncx^rding  to  the  age  as  shown  in  Taljl4^;^^ 
become  essential  in  sneeessful  feeding. 
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The  next  question  to  be  cousldercci  ii^  the  quality  of  the  fuod  whiuh  h  pro- 
vidni  for  tiie  liiinuin  iiifutit.  The  later  imalysrs  and  tliosc  upon  whidi  most 
Rrlkuce  u  to  be  pliuxxl  are  those  of  J.  Konig,  FnrsttT,  Xlcigi*,  Harrington, 
■id  olhere,  and  give  the  followiug  appruxiouite  results : 

ITA^LE  II. 
^^                                                                 Human  Uilk- 
■               I{Mi!^an slightly  alkalioe 
H                SfMiAc  gravity 1028-1084 
V              Wuar 87-88 
H               Totttlnlidt 1^12 
■                Fa 3M 
^K              AibamiDoid* 1^ 
■              Sugar 7.0 
W              Aih 0^ 
Hnman  milk  has  als*o  bepn  shown  to  Iw  sterile  by  licherich,  who  exjieri- 
■KDted  with  tlif.'  milk  of  twcnty-livo  hoalthy  women,  and  found  !)y  kiK'pIng 
h  in  Hfecrilir/f  I  \\\\yo»  titat  it  remained  unchanged  for  gome  weeks.    We  have 
m  rrprcwnted  in  Tahlp  II.  a  fair  knowledge  as  to  the  normal  eomp*vsition 
^hnman  milk,  and  are  at  ouee  gtrtiik  with  its  siinplirity  and  freedom  from 
a  multiplioity  of  eonstitueut^.     We  must,  however,  allow  that  the  chemistry 
of  wluit  w  put  down  as  alhuminnids,  whieh  is  a  general  name  incliidiug 
mask  and  an  albumen'  which  in  its  general  features  agrees  with  urdiuarj- 
Minn  aJbtunen,  is  too  ohseure  to  praetieally  and  elinunlly  consider  it  more 
nJnntcly.     We  rpoogniae,  however,  that  thim  albumen  is  present,  in  Bmall 
bh!  variable  quantities,  when  the  mammary  gland  and  ili-  w^^retion  are  in 
tttirmal  <'oiMlitioD,  except  at  the  time  when  the  glandular  function  is  Ix-ing 
•tililiAbevl,  when  it  l)e(X)mes  pniportiomitely   Iai*ger  in  amount  tlian  the 
QMdn.     ll  Is  also  wiser,  although  we  know  that  the  ash  is  made  up  of  a 
>«mf»crof  diflepcnt  salts,  to  deal  witii  tliip  constituent  as  a  whole,  for  the 
•bJvbcs  which  have  been  made  of  the  minend  eon.M(ituenti*  itf  human  milk 
•^  flo  contradictory  in  their  results  that  collectively  they  arc  of  no  value. 
^  thin  point  WR  know  only  that  the  asli  is  made  up  of  certain  salts  amount- 
to  about  0.20  per  wnt.  of  the  milk  ;  but  we  do  mit  know  the  pro|Kirtion 
cAch  eomjtound  prcwnt. 

Rcnnoning  fnmi  the  strong  analogy  which  must  exist  between  human 
^**ilk  ttwi  (tJwV  milk,  and  In-iiig  awan*  ()f  the  great  variations  whjcli  o«ur 
***  the  tatter,  we  may  aasumc  that  human  milk  is  liable  to  vary  in  its  ctim- 
riti<in  considerably  with  different  milkings  on  the  same  ilay  and  also  with 
milking  of  the  same  hours  on  differcEit  days,  so  that  we  at  present  are 
in  a  |iot!iitiou  to  slate  tliat  our  knowledge  of  human  milk  is  sufficiently 
to  jnsfifv  nn  attempt  to  formulate  a  table  to  show  the  composition  of 
i'«  milk  at  different  ages,  however  valuable  such  iuformatiun  may  in 
frtupe  prove  to  be, 

>  Funt«r'«  Pbytiology,  p.  688. 
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It  is  hardly  within  the  scope  of  tliis  article  to  discuss  minutely 
jihysiolnjjital  (iiit*.^ti()ii  of  tlio  fliminatiou  of  variutiti  i^lemeuU  by  the  ntoni^ 
nuiry  jrlaml.     TIr;  tint  that  .-iuoh  climiuation  docs,  however,  tuJie  iilace  is 
conceded,  and  at   times  l>ecomes  of  a  good  deal  of  imjiortance  in  the 
niiiiiajj^enicnt  of  the-  iuliiut'ii  diet. 

Ill  the  eiirly  days  of  the  milk-sceretion  we  find  a  doeided  dii!ereucc  in 
tlie  clianwter  of  its  oonnxwition.  From  our  knowledge  of  the  e<)lot*tnira 
jxtiikI  of  vov.-^,  it  would  beem  fmin  uii»lu^y  lliat  llie  nmnnnary  |;laiiil,  lu 
the  tirtit  Ave  or  six  days,  is  in  part  at  least  au  organ  by  whieh  trau^udatioa 
from  the  hlood  can  take  place ;  that  i»j  that  the  <x>1ot»truni  jMriod  ia  one 
where  the  Mi;numary  ^lund  bu.-*  not  yet  rtaiehcd  the  perfit-t  development  of 
its  func-tion  for  pi-udueinj^  milk  from  its  own  cells,  and  that  the  milk  of 
this  early  jHrifMl  i;*  very  deficient  in  «u*eiu  awl  pniimrlionately  rich  in 
albnmen.  Under  these  eondltiuns,  and  also  where,  as  at  times  is  the  «ise, 
tiic  milk  is  ubnornial  from  some  def«.-t  in  lite  health  of  the  muthcr,  causing 
the  wloslruai  period  to  be  prolonged  or  to  ns'iir,  there  seenis  to  l>e  a  direct 
transudation  from  the  blwxl  of  such  inorganic  suljstaiiets  as  arsenic,  auti- 
niuiiy,  Ityd,  iodide  of  jjotajili,  meix-nry,  and  otheis,  taken  by  the  mother. 
Well-aiitlientiaitetl  east-s  also  cume  to  our  notice  frnin  time  to  time  where 
injury  has  been  done  tu  the  nursing  infant  in  this  way,  and  where  even 
dr.tth  has  oeeurred  &om  the  elimiuatiou  by  the  bi^ast-iiiilk  of  certain 
oi-ganie  siilisuinees,  such  as  eolchicum  and  morphiuG, 

The  greatest  variety  of  sul)stan<t%  have  been  found  in  the  milk,  but  no 
definite  rule  as  to  the  amount  of  tliis  elimination  has  yet  been  established, 
so  tluit  our  knowle(lj:;e  of  the  exIsteiK*  of  this  pHX-ess  is  valuable  as  a  pro- 
phylaetie  :igaiust  Iiarni,  rutlicr  tluni  oi*  a  means  of  dlnx't  Uuieflt  to  the 
infant  in  disease,  whieh  latter  point  will  not  l>e  discussed  here,  except  to 
draw  attention  to  the  fa<'t  that  the  niedicinal  tri^^itnient  of  infantile  diseai^e 
Ikixiugh  lilt  brLiist-milk  is  exeivdiugly  inexact. 

"We  must  also  recognize  the  clinical  fact  that  it  is  not  only  when  the 
milk  is  in  a  p<Mir  eididitlon  that  tliis  eliniinatiou  takes  place,  but  that  it 
may  (Kimr  at  any  time  during  the  niu"sing  iH-ritKl  in  the  breasts  of  wunK'U 
who,  so  far  us  we  can  ascertain,  are  in  a  perfettly  Iicalthy  condition.  Thus, 
every  pnictitioufr  has  at  times  doubtless  iiljsrrve*!  the  laxative  efftx-t  on  the 
infant  of  such  driijrr-  as  the  compound  liquonw  jMJwder  given  to  the  mother; 
and  a  case  has  lately  come  tu  my  notice  where  a  baby  vomited  for  weeks 
\v\v\v  taking  tlie  milk  from  the  breast  of  its  mnther,  who  was  mmsually 
strong  and  well,  but  who  was  in  the  habit  of  drinking  a  con^^tderablc  daily 
qnantitj'  of  porter:  the  vomiting  ceiv^tl  at  ouw  and  did  not  return  after  the 
porter  was  omitted. 

That  lioth  the  secretion  and  the  eJiaraeter  of  the  milk  are  strongly  influ- 
enced by  the  nervous  syst^'m  is  a  matter  of  common  clinical  experience,  but 
the  exact  npr\'ous  mecliauism  which  controls  it  lias  not  yet  lieeu  fully  worked 
out, — thi"  t'lini<'al  ivsult,  however,  being  recognized,  that  emntioual  mothers 
do  not  make  gootl  nurses.     There  are  certain  other  (acts  known  n-garding 
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thv  miHi,  wbii-h  it  will  be  well  to  mention  here  as  having  a  Itcnriiigoruiore 
or  Iqv  prtu^tit-al  imponanoe  on  wimt  irinains  ro  bo  said  eciuccniinj*  biYHst- 
^■■fe'l  Hnii<^-'H  iiivc'ttiyr.itiiiuK  on  iUv  (Mrn|iari.-4()n  of  tiMsiii>s '  kIiow  (Imt 
the  muioman'  gland  abstracts  from  the  blood  just  about  the  amounts  of 
«It»  found  in  the  tissues. 

Aompdiiij;  to  Foi-stcr,*  "  milk  is  the  rt-HuIt  of  thp  activity  of  ccilain  |iro- 
ftopbrnlc  «*lls  forming  the  epithelium  of  tin-  manuuarj'  gland.  Si  tar  as 
w*  Vnaw,  the  fat  is  formed  in  the  cell  tliroiijih  a  metalwlism  of  the  proto- 
pfawuiu  MirriMcopitTilly,  the  fat  ean  bes(H^>ii  to  Ik_'  ^uthered  iu  the  c'j)ithelium- 
ccH  in  tbo  some  way  a:?  iu  a  fat-nxdl  of  the  adi])oso  tissue,  and  to  be  di;H>liargnd 
into  the  rhanneU  of  the  gland  citlicr  by  a  brraking  up  of  the  wIIb  or  by  a 
omtntctile  extnisiou  very  similar  to  that  \vhi<-h  taket^  place  when  an  anifcba 
^eds  it;-  digi'stcd  food.  Tliiri  oIwer\atiou  is  thoroughly  supported  by  other 
^Kiii.  Thus,  the  qunutity  of  fat  preseut  iu  the  milk  Is  largely  and  directly 
im-mi-M-*!  by  protcid  fwKl^  but  not  inrrea*d,  on  the  Ciiutraiy  (iinnni'jlK'd,  by 
ttty  foful.  In  (JUTt,  pmtcid  RkmI  iuerca.se*»,  and  fatty  fiHKJ  iliminishcs,  the 
RKl»buU»ai  of  the  body.  A  bitch  fed  on  meat  for  a  given  period  gave  o0* 
now  fiit  in  her  milk  than  she  could  jxj!*.sibly  have  taken  in  Iht  I'ikkIj  {HhI 
ttnit.  t/to,  while  she  wiw  gaining  in  weight,  so  that  she  couUI  uol  have  sup- 
plied the  niammark'  gland  with  fat  at  the  expense  of  fat  previously  exiBting 
in  hiT  ImkIv.  We  alwi  have  evidenci'  tliat  the  casein  ts,  like  the  Ikt,  fomied 
in  llic  gland  il.sclf.  Whcu  milk  is  kept  at  iirj"  C,  outride  of  the  body,  the 
<90nn  \s  iucnutted  at  the  expense  of  the  albumen.  When  the  action  of  the 
crjl  IN  imperfect,  oh  at  the  bcpuning  and  end  of  lactation,  the  albumen  is  in 
of  tht'  tasciu  ;  bat  so  long  as  the  cell  jMisscsses  its  proper  activity,  the 
on  of  casein  Ixfomra  prominent.  That  the  milk-ttngur  also  is  formed 
in  and  by  the  pn)topla><ni  of  the  cell  'n*  indimt<«d  by  the  fact  tlmt  the  sugar 
L«  not  d('|icndcnt  on  a  carl)oliydratc  f^KHl,  and  i^  maintained  iu  abuiiduucc  iu 
Ihr  milk  of  cnniivora,  when  these*  are  ftxl  cxclnsivcly  on  mwit,  as  tnv  as 
pfwdbtv  from  any  kind  of  sugar  or  glvTOgeu.  We  thus  have  evide-ucp  in 
tte  mammary  gland  of  the  formatiou,  by  the  direct  metabolic  activity  of 
Ibr  •t'TTCtiog  «'I1,  of  the  representatives  of  the  three  great  claiscs  of  tbod- 
Mnffii,  [Mnt^ids,  fati^,  and  carlxth  yd  rates,  out  of  the  i^iuiprchpUBive  subpljinco 
pnitoplnsm." 

With  the  aid  of  such  facts  as  have  been  stated  above,  we  can  now  judge 
non>  tnti-IIipcnlly  a-*  to  the  various  qnesttous  which  arise  iu  coiuuH'titm  with 
tiir  tiubject  of  infaut^fceding.  The  general  rule  deduced  from  these  facts  is, 
maoifcfitly,  that  a  hciilthy  woman  should  nnrse  lier  child.  The  younger  the 
inGuit  thr  mon*  inifHirtant  llie  brca^^t-nui-sing,  the  ga^tro-intcstiaal  mual 
hnstg  in  a  more  actix'e  state  of  development  mid  certain  of  its  functions 

ip  f?till   unprepared  for  use  in  the  cnrly  months  of  life.     It  ip  much 

difBciiIt  to  ad:ipt  an  artificial  OmkI  to  the  sensitive  growing  iufitutik? 

^(Stive  flpporatufl  at  this  early  ago,  thus  accounting  iu  a  measure  for  the 
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rule,  that  the  younger  the  child,  the  greater  the  mortality.  Thcpo  is  no 
doubt,  however,  that  tho  inothpi's  milk  in  a  eonsiderable  number  of  eas^a 
met  witli  ill  the  |>i-uctii:e  of  phvslelu[i»  iimuui^  eivilized  natiouM  ap|K-arH  to  bo 
entirely  unlit  ibr  her  otlspring,  and  it  at  times  becomes  a  question  of  co 
atdenUile  jud^mpnt  as  to  whether  the  infant  shall  he  withdrawn  from  i 
mother'tt  bna^t  cither  tiiiijRU-ariiy  or  onliiTly.  It  is  here,  in  my  opiuiun, 
that  in  (he  future  the  careful  and  repeated  aualysis  of  the  milk  will  play 
great  r/iie  in  aiding  ua  to  determine  widely  thirt  ijmwtion. 

I  am  fully  amviui'ed  that  a  large  nuutlier  of  intunls  are  deprived  of 
their  natural  food  and  placed  on  artitieial  foods  ou  insutHcicnt  grounds., 
We  thus  assihtt  to  keep  up  the  resulting  bi^h  mtirtality  figuri'ri;  and 
believe  that  these  figures  will  be  sensibly  reduced  wben,  in  eouscfjueuoa 
of  our  taking  a  more  enlightened  view  of  the  subjei't,  wc  ghall  increase  the 
number  of  infants  who  are  fed  from  tlic  breast  during  the  first  three  or  four 
montlis  of  life. 

A  particular  reason,  among  many,  for  waiting  at  least  four  or  five  months 
Iwfare  bt^ginning  with  artilieial  feeding  is  pres«?iited  by  the  fact  that  the 
Htomaeh  afttrr  n  nijiirt  growth  has  l>eix>nip  hy  the  liilli  or  sixtla  niontli  a  mora, 
perfect  receptacle  both  as  to  size  and  as  to  function. 

Among  uumcrtiiis  instances  of  the  same  kind  wliicli  have  oome  to  my, 
notice,  I  might  cit*',  by  way  ut'  a  wimple  illustration  of  weaning  for  InsufH- 
cient  reason,  the  ca*  of  an  infant  three  montlis  old,  wliich  recently  was 
bnmght  to  me  from  a  neighboring  town  to  have  its  artificial  food  regulated. 
The  history  of  tins  cam  was  that  it?*  mother,  a  }ii'aUhy  priniljmra,  al>out 
t^^enty-two  years  old,  liad  nursed  the  infant  for  six  weeks,  during  which 
time  tlie  infant  wa<i  fretful^  suffered  mu(^b  from  colic,  and  never  seemed 
sutislitid.  K(ir  these  natsons,  although  then?  wan  u  gain  in  weight  and  the 
napkins  showwl  a  fairly  good  digestion,  it  was  by  the  advice  of  the  attend- 
ing physician  wciined  at  once.  On  c^areful  ini|iiiry,  I  found  that  this  inHmt 
had  been  nursed  almost  eontinuously  night  and  day  with  intervals  usually  tti' 
only  one  hour,  and  it  was  evident  that  the  fi"equent  nursing  had  resulted  in 
pHKlncing  a  concentrated  milk,  which  the  infant's  gastro-intestlrmt  canal  was 
rebelling  against,  and  the  infant  at  six  wet^ks  of  age  wa.^  deprived  of  its 
supply  of  bitast-milk  in  July,  and  placetl  u|ion  an  artifuial  fuc-d  cuutaining 
seventy-eight  j)er  cent,  of  starch,  simply  l)e(ause  the  importaTit  factor  of 
intervals  liad  not  been  thought  of  as  a  means  of  Improving  the  milk  imd. 
relieving  the  [witi  and  tlie  appaiTUt  hunger. 

On  the  other  hand,  the  gtmend  health  nf  the  mother  hhonld  be  carefully 
investigated,  as  women  suffering  from  constitutional  syphilis  oi'  ehrouic  con- 
sumption are  manifestly  unfit  for  nursing;  and  at  the  wmie  time  we  should 
\)e  eareful,  unless  deciilMl  svmpt^nns  of  disease  are  pi'c.s<-iit,  not  to  set  aside 
tiie  milk  of  a  deti<-at<'-liioking  woman  until  it  has  been  analyzed.  The  rapid 
progress  which  is  being  mode  in  the  detection  of  the  bacillus  tuliercnUtsuS; 
not  only  in  the  sptituin  but  also  in  the  milk  and  in  other  sec^retious,  may 
in  the  future  be  of  much  practleul  importance  in  the  determination  of  the 
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r  a  woman  stitxild  iiiirs*-  an  Infant ;  hut  the  pn»sont  state  of 
is  ituW  sutHcifutiv  advuiKvd  tu  allow  us  to  stale  tliat  this 
lacUliu  lias  Uvn  detected  in  the  ^eeretioD  of  the  maiUQiary  glund. 

A  aue  of  ixuwidenii'te  intertst  eaiue  tu  ine  in  coimultutiim  t'arW  in  Jiilv 
[18JM],  whicb  poiuts  tu  the  poesibility  of  our  being  at  tiiness  too  liai;ty  iu  our 
doanoD  tu  deprive  an  infaut  of  it»  mother's  milk.  The  mother,  a  rather 
AJlixie  primiijaiu,  tucuty-five  yeara  of  age,  wan  llelL^'e^ed,  July  8,  of  a  boy 
flpvrn  pouDflA  in  weight.  Witbiu  four  hours  puei*peml  eouvul>iions  set  in, 
fruoi  whteh  site  reooven-*!,  but  wart  h'd  with  albuminuria  (0.'25  ixrcent.)  and 
<iBtA.  Tlu-  latter  diHappeamd  in  a  fewday?,  hut  tlie  albumen,  thuugh  sonie- 
whaX  diminished,  coutinurd  ;  and  the  (mticnt,  though  naturally  of  a  ealm, 
ditfjNMitiou,  WOK  in  a  highly  uerx'nuh  iimditKin^  f<'iu*ing  tiiat  r^he  itnilil  not 
K  Lit  baby,  but  dei-idcdly  opiRKScd  to  having  a  wet-nurae.  The  milk 
Appmrcd  ID  eonsideniblo  quantity  on  the  fifth  day,  but  the  liaby  did  not 
ihrirc,  and,  nltlioiigh  it  gnincrl  somewhat  in  weiglit,  was  very  fretful,  slept 
very  little,  and  looked  badly,  so  that  the  attending  pliy.-irian  lieeame  alarme<l, 
tad,  at)or  tn-ating  it  fur  its  dvs|K'()eiu  without  much  sulx.v£8  until  it  was  five 
weeks  old,  and  finding  that  there  wu^  ^iill  about  0.2f)  per  eent.  of  ulhumca 
in  tile  mother'-s  urine,  deiriil(>d  with  me  tliat  the  breast-milk  sh<juld  Ik^  wiili- 
hrld  until  wc  could  detenuiuc  the  cause  of  the  trouble,  and  au  analysis  was 
■cntfdijigly  made,  with  the  following  result : 

ANALYSIS  I. 

ri 1.62 

Bugtr C.IO 

Ath 0.17 

Ail>uiiiiii4>i<b 8.64 

Total  wlidi 11.48 

"Wmiar W.57 

100.00 

This  analysis  re\'ealing  the  probaliility  that  the  lai^e  amount  of  albumi- 
wsM  cauiiiDg  the  disturbanoe  of  digestion,  and  that  the  t^mall  amount 
of  6tt  WHS  not  sufficient  for  nutrition,  the  attending  physteiaii  was  very 
mtKHui  to  ppH-uK*  a  Met-nun*e;  but,  while  we  were  endeavoring  to  get  a 
fnpfT  one,  wi-  dti-idfil  to  empty  the  mother's  breaHts  with  the  bn-ast-pimip  * 
»wiy  day,  iIiub  relieving  her  from  tlie  worry  of  attempting  lo  nurse  her 
Uby  and  of  Beeiog  it  fidl  to  gain,  and  thus  also  giving  her  undisturbed 


*  Dufinc  the  pMt  three  monlhi  of  June,  July,  and  Aue^wt  [IB6H]  I  hnvo  had  under 
BTntrv  m  Why  wtvc-n  mnntha  old,  who  wu  dying  of  »tAn'ation,  tm  I  hatX  lu-^n  uniihle  to 
^ii|Hii  fur  ii  an  Krlillrlal  fiMxI  which  it  ct>uld  dif>cfft  nnd  thrivp  on.  Thi"  infunt  bIko  wu 
tfiUlIji  unahU  tu  nun**  fVum  Iho  tr«iuit ;  btit  the  tin>a/it-inilk  of  »  wf^t-nunc  thai  I  pmcurod 
i«n«d  with  it  prrfiH-lly,  mid  thU  nui«o  hiu  pumpt-d  tho  milk  fVum  thu  bn-aat*  Hnd  fvi  tbo 
Wlnr  vilh  It  from  ■  ImAiIv  f>»riivrr  Ihtvc  muntha  with  (he  gn*iito(tt  supcrm,  llii>  inrunt  thriving 
Mrf  maw  MftfE  in  Kicb  «  hcnllhy  mndftion  thnt  it  i»  tilKtut  to  b«  vmiiu-d.  Thio  fa.i«  nhuws 
thi  B«bap  uuMfptiunaJ,  but  ax  tlinw  wry  grvnt,  value  uf  tho  brea»l-ptimp. 
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niirb,:?  and  a  ^n-at  dva\  of  out-door  life.  The  iufaut  was  in  the  mean  time 
pb'  «.d  '.n  ail  arriticial  dit-t,  which  was  digested  very  well,  and, as  it  ceased  to 
■:P''.  zh'j  mMtlk-r's  uiiud  lx.i-ame  trantpiil,  and  tlie  albumen  in  her  urine  in  a 
tovv .  Li\--  wa^  rvduofd  to  u  tnit-e.  Tliis  treatment  was  carried  out  for  a  week, 
tilt  iiiiik  (iiutinuiuii  to  flow  freely,  and  an  analysis  was  then  made  of  the 
mocbtr?  milk  and  also  of  tluit  of  a  healthy  wct-uuri*o,  wIkjsc  own  baby  was 
thriviui:  ou  her  milk  ;  the  following  results  were  obtained  : 

ANALYSIS  II.       ANALYSIS  III. 
Mtifher.  Wet-nui-ife. 

F:it 3.20  8.tH 

Su-ur 0.40  G.fiO 

A.h 0.18  0.12 

AH'iimiii.>iJ* 2.r,2  2.:i2 

T.'Uii.i-.iia!' r2.yo  i2.iw 

Wai.r 87.70  87.'.>2 

lOO.(K)  lOO.UO 

TIio  two  milk.-i  U'injr  e<iiia]Iy  {j^xxl,  it  was  then  de<'ided  to  allow  the 
infant  to  Ix-irin  to  take  one  nursing  daily  fnjm  its  mother,  althoxigli  the 
albuniiiioid-i  wriv  .-Jtill  alHmt  one  (xr  cent,  higher  than  the  infant  seemed 
likely  to  ^liJ^■st :  it  was  consisjuently  given  to  its  mother,  nursed  well, 
s*vnu\l  s:iiisfuil.  digi-stiil  its  meal  without  trouble,  and  at  six  months  is 
still  U'iiig  tiui"stxi. 

However  giv:it  may  Ix'  the  variation  in  tlie  comiKKsition  of  animals' 
milk,  atul  t'ntni  owv  e.xiended  knowledge  of  the  cliemistry  of  cow's  milk  we 
kiiou  iliai  this  variation  is  a  niarktnl  one,  we  must  U^ir  in  niiud  that  a 
far  givater  variation  prokihly  txx-urs  in  luiman  milk.  The  ]>hyHiologi(«l 
tiitbieiitx'  of  the  enu»iit>ns  on  tlie  nervous  sv.stem,  witli  its  resultint:  eliaiiires 
in  the  mammary  si'eii'tion,  lu^'cssurily  Jias  a  miieh  wider  range  in  the  woman, 
suI»i^^■^l.\i  :i>  >ho  i>  t«i  the  worries  and  vicissitudes  of  eivili/etl  life,  than  in  the 
aiilmai  eafvluUy  stableil  and  jiastui-ed.  Tliis  variation  in  a  niotlier's  milk 
\i\\\>\.  l.v  St  riiMisly  eoiisiilensl,  and  the  individual  mlik,  nitiier  than  the  gen- 
eral -in>i'rii>riiy  vif  mother's  milk,  investigitted  in  each  «i.se,  if  our  fwding  is 
it>  Iv  -^uixi-^-itul.  InstaiHvs  not  itifropicntly  arise  where  such  continual 
-JuK-k^  aiv  biMught  to  U-ar  ui>on  the  mother  in  her  daily  life,  or  where  her 
.'«ti  UiiUH'i-.uneiit  is  such  an  undisei|)line<l  one,  that  her  milk,  onlinarilv 
^^^\l,  U^i'uu's  totally  uutittcti  (or  her  infant,  aiul  at  times  acts  as  a  dinvt 
■nijk'ii.  with  nu>st  disiL-itrous  results,  so  that  the  welfare  of  the  infant  in  such 
»«.'..  in^ua-stionably  deniands  the  change  to  a  wet-nurse. 

V  •.tiirslng  mother  should  Iw  made  to  understand  that  these  variations 

■,i>    uai'le  to  arise  however  gtKxl  her  general  health  may  1h%  and  that,  while 

Si*    >  <:nplv  t'ultilling  a  duty  demanded  by  nature  fntm  those  who  Ixar 

jj.ii.^-..  "ler  duty  when  once  she  has  undeilakeii  to  nurst?  is  to  avtad  as 

^*  c  B'  -.\WiMe  thi'si'  variatitnis,  by  i-egulating  her  life  to  a  normal  standanl 

.**.    .  liti'.'.iiT  exciteraent.     Both  of  tluvc  n>(|uisites  of  a  normal  lactation 

,sm   *  i^-^  the  vrovim-o  of  the  physician  to  explain  as  he  would  any  other 
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rnttiinal  nufliciiie,  for  niiiiiy  a  mother  by  Irt  courHe  of  lifo  rtiiderB 
her  milk  utitil  lur  the  proper  ali  men  tut  ion  of  hor  infaut  through  ignoraooe 
of  what  flwm  to  tlie  phy.tit'iau  hut  (he  Kiniple  ilictatui  of  <i)iiiuioii  Hfii;^,  aud 
Ac  vriU  l»  only  Um  thankful  for  adviw  ou  this  siihjwt.  lustancc-s  of  this 
aruD  vrhpre,  as  ol«ser\-«l  by  ZnkoWf«ki/  smsons  of  fn,^tin^,  with  their  aocxira- 
pMnyii^  ex<-it«nie»t  of  thf  emotions,  have  iii(hi<t.il  tmvU  an  iiiflucucc  ou 
the  milk,  thu  fat  i-t«|jce)ully  \icmi!,  clccreoeied  to  as  low  as  0.8H^  that  many  of 
ike  mirsinj;  infanM  Ix^camo  sir.k  and  jpivt'  rvidenct*  of  impprfet-t  nutrition. 

We  iiiiisl  iicxr.  <'<iusi(hT  thf  ijni^tion  of  the  variation  in  (lie  milk  wliicli 

tekts  place  from  natumi  causes,  snob  as  the  return  of  meustntatJOQ.     Does 

mch  a  n'tiirn  neiH's.siirily  (Hintm-iutlic-ate  tlu-  e()ntinua(ion  of  iHirt»inj5?     Ab 

in  all  (|tK^tioiu<  f>f  Uii^  kinil,  wc  nuaiut  adopt  uihI  liiDow  an  iullcxibic 

nUo,  b*it  must  be  gnided  by  what  seems  best  for  the  individual  cat^e.     In- 

htstn  are  at  times  an'tH'tf.-d  su  serioii!:ily  hy  tht'  iiltenttiun  in  the  roiii<tilueut8 

cif  the  milk  whirli  (.xxiiirs  onee  in  four  weekif,  timt  their  untrition  is  markedly 

buirferul  with,  and  a  change  to  a  more  stable  food  is  indicated.    Again,  the 

ooIt  dltturlKince  which  may  arise  is  a  temjxtrary  and  slight  'lipcstive  attack 

fcr  B  day  or  two,  which  ap|wrently  doe.-*  not  nuitrrially  affcirt  llie  infant, 

•nd  makes  us  hesitate  to  rmi  the  risk  of  depriving  the  iuiaut  of  u  food  on 

vhirh  it  tlirivcs  during  twenty-six  days  out  of  twenty-eight.     We  must 

ilsD  Dut  Ih>  Urn  hiLsty  in  conelndinjr  fnim  llie  liai)  »tyniptonis  in  the  infant 

that  we  should  at  odlv  withdniw  it  [KTinauenlly  from  the  breast,  for  the  cata- 

nwaia  may  appear  oikic  and  then  not  again  for  a  number  of  months,  the 

iftbnt's  |iowprH  of  digestion  in  the  mean  time  iK-comtng  Mi  much  more  fully 

drvdupctl  that  tliey  are  uimn'cctcd  by  tho  ititumenial  milk,     Evcu  wliere 

iJr  citamenia  recur  regularly,  the  disturlmnce  which  nmy  have  been  marked 

Mode  period  nmy  for  many  n'a>*ouH  fail  to  rtfcur  at  the  next:  wi  that  the 

«pwMion  Is  reiiuoed  to  whether  the  composition  of  the  milk  sliows  a  recovery 

of  iIk*  equilibrium  of  its  constituents  within  a  few  days,  or  remains  afiected 

h'fu<'li  a  degnv  as  to  cmlangcr  the  integrity  of  the  iulautV  nutrition. 

My  uwn  ex|>ericnw,  so  far  as  it  goes,  ts  in  favor  of  allowing  the  infant 
tonititinue  with  tho  breast,  unless  it  is  decidedly  coutni-indicatwl  by  cir- 
Bin»(anu;s  such  as  have  just  Ihh'D  mcntioneil. 

I  hnve  seldom  met  with  ca-^-s  whicli  c<iulil  not  without  permanent  injury 
b(-  tidid  over  the  small  amount  of  temporary-  digestive  disturbance  which 
'»  usually  met  with.  Within  a  few  days  I  have  seou  a  ease  where  the 
Wanu-nia  rr-tuming  pn^lnciil  no  effect  whatever  on  the  infant ;  and  this  is 
«Jy  an  in-lam^'  of  what  in  idl  prohnhility  often  occurs  where  mother  and 
tkiiint  are  at  the  time  in  an  otherwise  normal  condition.  Tlicre  have.,  as 
ySfbcen  too  few  analyses  made  during  the  ctitamenini  peri<xl  to  justify  us 
n<lmriDg  any  definite  conchwious  as  to  tlic  ehemieal  status  of  the  qucs- 
tioi;  bat  the  probability  is  that  the  milk  will  lie  fomid  to  be  deficicjit  in 
fc  «wl  to  have  its  albuminoids  increased,  following  the  general  rnle  of  dis- 


-1  jMobi,  Intcttiiml  Dt««aMa,  p.  4. 
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turlted  luainmarv  stH'ivtnui,  and  cdiispqueiith'  in  a  condition  to  int 
temjwraril^'  with  [njih  d'^pi^tUm  and  nutrition. 

It  may  be  of  intorcst,  frura  what  has  been  said  above  concerning  the 
variatiuutf  in  the  milk  whirli  iimv  untie  fnim  cnutliimal  <nu8c»  ami  nien^tni- 
atiun,  to  ix'purt  tin-  uuuiysc-ri  of  the  milk  uf  u  muthcr  and  a  Wft-nurw  where 
these  iuflueiiccs  apiHwiVfl  U)  prwhiw;  (certain  chemical  changes.  The  ruutliep, 
a  healtliy  but  nitiier  Uclii-utc  priniijuini,  the  |M?ri(Kl  uf  whot^  prcj^^iiamT.'  hax] 
been  suptTvistd  by  me  with  the  j^n-atcst  caiT,  and  whose  temj^H-mnicnt  was 
subject  to  extremes  of  despondency  and  excitement,  was  delivered  in  March, 
after  a  short  and  easy  lalxir,  of  a  healthy  boy.  Sh«  was  ext««liu3;ly  anxious 
to  nurse  her  infant,  but  withiu  a  few  hours  afler  ita  biith  she  wua  m.-iz<xl 
with  an  mwontntllahh!  fear  that  hhe  wnuld  Ih*  unable  to  do  so.  In  spite  of 
all  the  assuranecs  which  could  be  given  her  to  the  atnU-&ry,  and  of  the 
plentiful  Mupply  of  milk  which  in  due  time  came  In  the  lin&MtA,  she  i-emaincd 
in  a  very  nervous,  despondent  condition.  -iVa  the  intaut  bcgau  to  show 
decided  signs  of  indigention,  I  thoiiglit  it  best,  before  proceeding  fitrtber,  to 
investigate  the  ix>mpositioa  of  tin;  milk.  This  resuluxl  a.-*  followH,  and 
plainly  showed  the  necessity  of  not  persisting  furtiicr,  as  it  was  evidently 
much  altered  fnini  unavoidable  nervous  conditions  which  seemed  likely  to 
recur  through  the  whole  of  her  lactation  : 

ANALYSIS    IV. 
A/o/A<T'»  Milk. 

F«t a«s 

Su^r fi.ao 

Albuminoids 4.St 

Aih 0.90 

Total  solids 10.88 

Wotor 80.17 

100.00 

Under  thejw  circumstances,  although  there  was  an  abundant  supply  of 
milk,  a  healthy  wet-nurse,  whose  baby  was  strong  and  thriving,  was  pro- 
ctiml,  and  the  infant  immtHliately  bt^gan  to  gain  in  weight  and  waiswi  to 
fOmw  any  digestive  dislurbauce.  Ai\er  a  moulh,  however^  the  inlant  was 
fiHiud  not  to  liavc  mode  its  weekly  gain,  to  be  unusually  restless,  and  to 
U*  having  rather  more  frequent  ftecal  dist^iargcs  than  usual.  It  was  then 
di*'ovepctl  tliat  tin;  wet-nurw  w.w  mpimtniatlug,  and  an  uimlysis  of  her 
uUk  was  uuidu  on  the  secoud  day,  resulting  an  follows : 

ANALYSIS  V. 

Wel-Nuw. 

CATiHCRtAi.  Milk,  skoomo  Day. 

Frt 1.87 

HiUtnr 6.10 

Albuminnidf 2.78 

A.h 0.16 

Tolul  K)lidi ia40 

W«t«r JOM 

100.00 
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iBfitcd  ouly  a^MUt  fi.mr  days,  aiul  did  not  return  fur  wjme 
The  in&nt  after  the  first  twcnty-tuur  hours  showed  no  di}d.urbaiK» 
»faate\*er,  soon  buj^an  to  piiu  a^^aiu,  and  wa.-^  not  aiftxrUtl  by  the  subscqueut 
Rcarrcncv  of  the  catomcnia.  An  aimlysia  inailc  one  week  after  the  c&ta- 
aniift  had  «ottsrd  showed  a  decided  ehiinpe  for  the  better, — that  is,  increased 
fikt,  decnOMd  aIlHiniiuuid.s  ;  and  f4)rty  duy^  lat^T  a  still  ^rent/>r  improvemcut, 
>  Tis  anticipated  irom  the  blo\>miiig  cuuditiou  of  the  iufauL. 

ANALYSES. 

VI.  VII. 

ftVVEH  DjIVI  AKftH  FOHTY  PAVS  ArtEM 

Catamejiu.  Catamsku. 

F»l 2.02  2.74 

Su^r>r 6.66  6.86 

Aibumiouids 2.12  O.BB 

Ash 0.16  0.M 

Total  solids lO.M  10.S1 

Water 8B.1B  89.79 

100.00  100.00 

A  much  morn  serioua  state  of  af&irs  arises  when  the  nursing  mother 
beooOKS  pivgaoiit ;  for  here  the  almost  universal  eUuieal  expcrk-DC-t-  \s  that 
th*  iofant,  tor  various  rea.*«)n!*,  cannot  continue  to  he  fed  by  it*>  mother,  it 
\idng  unusual  for  a  woman  to  have  sufficient  vitality  to  nourish  properly 
fcer  Uvtnp  child  aud  growiujj  ftetus.  The  danger  of  reflex  niistsirria^ 
fam  the  continual  irritation  of  the  mammary  gland  by  nursing,  I  ]>crson- 
allr  have  liad  no  cxp<Tien<!e  with,  but  tJiis  is  nieutioucil  as  one  of  tfio 
duigfts  eontra-indieatiug  the  eontiuuation  of  nursing  by  a  pregnant  woman. 
W(*mu8t,  however,  here  al!>o  not  judge  ha.stily,  but  tuke  all  the  drcum- 
ttUMHi  of  the  vaee  into  consideration  Isfon:  deciding  on  a  mca.-^uci*  of  such 
vital  importance  to  both  child  and  foetus.  If  the  mother  remains  strong 
lad  vig<»niu.s  and  tlie  anal\'sift  of  her  milk  shows  no  deterionitinn,  while  the 
bCut  is  a  delicate  one  jut>t  Ix^inning  to  thrive  on  it>>  rightful  supply  of 
utural  food,  or  if  it  i»  during  a  hot  period  of  the  year,  and  espoeially  where 
I  wrt-nnrse  <«nnot  Iw  prrjcunHi,  it  will  often  be  wisest  to  take  sonic  riska 
iod  nmtinue  the  nursing  for  a  itrtain  time,  |jerfmp8  »ix  or  eight  weeks, 
awl  then  according  to  circumstanccis  gradually  substitute  on  artitieial  food. 
Almut  every  case  will  differ,  in  the  fpiestions  to  be  dtn-ideil,  and  must  Ite 
jwiyn]  on  ita  own  Indimtions  and  eoutra-indications,  alwavi^,  however, 
mvignizing  the  geDcrally  accepted  rule  that  lactation  and  pregnancy  arc 
imnmpatihle. 

Tlie  fu*d  of  the  nursing  woman  is  closely  connct't4'd  witli  the  f(»od  M'hieh 
Ae  prtivi<les  for  her  infants     We  have  already  spoken  of  the  jMwsibility  of 
thr  rliminatinn  of  varions  sulistanera  by  the  mamman'  gland,  aud  we  should 
[io^iKM  U(K>u  uurting  W4»men  the  imjMn-lanoc  of  a  more  carefully  arranged 
than  when  they  are  not  uursiitg,  and  of  a  limited  use  of  drugs. 
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Saline  cathartics  may  at  times  not  only  act  nnfavoraHly  on  the  infant,  bnt 
viTV  UwiditDy  htwcn  the  flow  of  milk,  or  PVfii  Kl<>p  it  alliijrPtlHT.  Ortuin 
vt^ablcs  and  fisli  will  in  some  iiulividuals  i'au«-'disc«)mfi>rl  tt>tlu'tr  infunt.s. 
A  plain  mixed  diet,  with  a  mtnlorato  exoess  of  fluid  and  allmminoids  over 
what  thev  are  nornmtiv  atviistoinwl  Itt,  will,  a.f  a  rule,  y^ivc  llie  l»t«t  results. 

Accrordirig  to  what  we  have  already  said  eunecmiug:  the  physiolog\*  of 
lactation,  we  should,  in  east^  where  the  milk  i«  found  to  he  poor  in  fiit, 
reduce  Kli;^htly  the  anioiinl  of  fatly  IckkI  taken  hy  the  nitrtlier  and  increrLsi.' 
tlic  proteiti  eleun'iits.  \Vf  sihould  lUwj  be  exceedingly  careful  lu  suddenly 
changin;;  the  enstomarT--  diet  of  a  hralthy  nursing  woman  on  purely  theo- 
rfti(^d  ;icroun<ls,  Tiie  mistake  was  made  for  many  yeaiT*  of  kwping  wimicn 
on  too  low  11  diet  in  the  eiirly  |Kriud  of  lactation,  willi  a  consequent  delay  in 
the  establishment  of  a  suffieiently  nutritious  milk-supply,  and  a  eorrewptmd- 
ing  increa«tvl  initial  loss  gf  weight  in  their  iuf»Tit^.  Where,  however,  we 
BIT-  («iHXNjdIy  likely  to  err  is  in  ix-nnittinj^  a  healtliy  hard-workiug  wet- 
nurse,  aeeustomed  to  a  s<jmewluil  eoai'se  but  nutritious  diet,  on  entering  a 
refiiM^l  Ininie  to  adopt  totally  different  habits  of  C-xereise  and  an  nuatx'tm- 
tonuil  diet,  rather  than  endeavoring  to  have  her  i-oullnuc  in  her  natund 
mode  of  life.  This  sudden  elianire  nf  life  frequently  results  in  ill  health 
to  tlie  nurete,  with  it-§  aet^>m|>anyiitg  deterioration  in  the  (piality  of  her  milk, 
or  at  least  iu  so  eiianging  its  (|iiallty  an  to  make  it  an  untit  food  for  her 
foster-ohihl. 

A  ufhtable  instance  of  too  nulical  a  change  of  diet  was  brought  to  my 
notiec!  about  a  year  ag<i,  by  Dr.  .T.  R.  Swifl,  of  Bo«tctn.  A  wet-nursewaj* 
procured  for  an  infant  seven  days  old,  auU  her  milk  was  digeslrti  well 
during  two  or  three  weeks,  while  she  was  fed  on  an  abundance  of  good 
food  and  rich  milk.  The  intant  then  lN>gnji  to  vomit  thick  cunls,  identttnl 
in  appeamnce  and  toughness  with  the  curds  of  cow's  milk  ;  and  an  aIlaly^iis, 
as  shown  by  the  folKiwing  figures,  presented  the  amount  nf  total  solids 
iucroasMl  to  a  nuKit  rnarkinl  <higree,  the  |H'r<vntage  of  albuminoids  cor- 
responding tar  more  nearly  to  cow's  milk  than  to  woman's  milk.  The 
nurse  was  put  on  plainer  fmd  mul  i^kinunod  niilk.  and  the  infant  i-oased  to 
v<tnut.  The  infant  and  nnrae  then  contiru«l  well  and  strong  during  the 
whole  year,  the  infant  uMiking  a  wwkly  gain.  Tite  third  set  of  figures  gives 
the  analysis  of  this  milk  in  the  twclith  month. 

ANALYSES. 
Wei~yurae. 
VIU.  IX.  X. 

TTo  Days  iefokx    fiiai  fmd  for    Food  bmclatbd  axd  Milk 
CilLtor  or  Food.  a  Mo^tii.  AOaMDW  with  Ivfaxt. 

Ptt 0.72  6.44  5.50 

Bagu e.TS  6.25  6.00 

AlbuminoidB   .  .     2.^8  4.61  2,M 

A*Ii 0.22  0.20  0.U 

ToUil  eolids  .    10.22  16.&0  l&U 

"Wilter ^.78  ^.W  MM 

m.o6  100.00  100.00 


IB  oa»  win  In?  of  coiL^idcralilc  iiitonwt  lalor  when  vee  come  to  (tpt-ak 
minni<ts  in  the  pn'paraiion  ui'  artiHc-iul  tiMJtls. 
1  have  littlp  wmfidfiK-e  in  pila<rtas(^u<*,  licyoml  proper  food,  exercise, 
umJ  ppopral  hyi^iciie,  f<tr  their  Dumln'r  lietravs  their  iueflicieiK-v. 

U  n«it  infrpipU'Dilv  happens,  esperially  nmoiiK  women  of  t!ie  iipjKT  ola^isos 
^  and  DurMint;  women  of  all  rluxst-s,  when  their  frencnil  liealtli  Ih  not  in  a  per- 
^b  fecdy  norrnal  condition,  thut  the  supply  of  milk  is  u(»t  siiflicicut  to  witltify  the 
^m  iaiiint.  and  lhi>  <jiM>j*tion  ari^wf*  whether  the  mother' r^  milk  shall  Ik-  entirely 
^B  inv^n  itp  or  whetlier  it  tiluill  U-  ^tipph'uiented  Uy  some  other  dnnl.  My 
^m  inm  iodividitul  fxpericnoc,  both  in  private  and  in  hoHpital  praeticr, — and, 
^Kjofiir  ms  I  *:in  ai*<'ertain.  iU'iA  exjterieiiei'  iijrrr«.j!  vjth  that  of  other  olirvrvers, 
^viaaji  iu  Hivor  of  ]i.s»i.stiii^  the  motlxr  tn  ntiriie  lier  inliint  durlnjr  the  earlier 
^  ncatlts  uf  iu  h'fc.  I  hni'e  found  that  where  the  artiticiul  food  is  carefully 
^B  nyulatnl  hy  frequent  analy^iis  niitil  the  infant  in  making  decided  progress 
^H  in  ib*  weight  anfl  ^eni^ml  4t>ndition.  thirt  method  of  reiirinf;  infnnt8  is  far 
^P  •oprriorlo  withdrawing  the  mother's  milk  and  n<eding  the  child  exclu»ively 
'        upon  iirtifieial  f<Mid. 

We  have,  on  the  one  hand,  a  much  wider  nmee  ft)r  re$riilatinp  the 
owUm-t'^  miik,  by  inenii^ing  or  dinnnLsliing  the  nunilfcr  of  the  artifieinl 
ftadis^  and  on  the  other  hand,  if  the  mother's  milk  og^reen  with  her  in- 
&nt,  an  exit-lh-nt  np|)orlnnitv  for  niakinir  our  artificial  fcxKl  eorre^jioud 
tu  wlutt  natun.'  has  prnvided.  We  aiv  liir  Ix-ller  cxiiiipped  to  eojK  intelli- 
gnnlv  with  the  fLitlinj^-problem  by  this  method  titan  by  any  other  whii-h 
14  kiM)Mii,  excepting  a  e«intinnal  ehnn;re  uf  wet-niirw-t  nntil  one  is  finind 
vh*my  milk  Utth  ehemieally  and  diniddly  t'ulliL''  the  wiuits  of  the  individual 
iufiiDf, — a  pnKY-eiiin^  whieJi  can  rurely  l)c  carried  out  in  the  present  s-tatiis 
of  parrntal  pn;}n<li(x',  tJiougb  it  horf  in  my  haiuU  at  timts  proveil  to  Ih- 
(Bunently  sneees^fid. 

In  rf-»iilfttin^  the  ndminiftration  of  this  mixed  feeding  we  shonkl  allow 
nnm'KTA  to  be  ppikled  us  mneh  as  pw^ible  by  known  physiohigieal  hiWH ; 
arvff,  however,  persists itly  flillowinp  out  these  laws  wliere  the  clinical 
iwiilt  dew  not  c<irrcsp<md  to  them,  for  tliere  may  be  other  physiological 
brtan  in  the  problem  which  a*  yet  are  l)e)  ond  our  knowledge. 

Ft  L*  a  fact  pretty  widily  acknowledgefl  that  the  inolhcr's  milk,  a*  a  rule, 
if  aiirff  likely  to  U-  ftiiite<l  to  lier  infant's  difji'stinii  than  tlie  nulk  of  anolhcr 
viaian ;  bnt  here  nsjiin  we  have  as  yet  too  few  ra*-*  where  diivct  investiga- 
tion bjr  mran«  of  rhi-miiiil  analy^ii^  of  the  two  milks  has  Iteen  made,  to  lay 
»Wn  actually  a«  a  fact  what  we  mn  merely  gnmt  as  a  supposition,  that  an 
Uif«Tneni-y  in  the  mother's  milk  will  Hnd  au  analogue  in  her  infanlV  diges- 
tirp  powers.  The  reverse  of  this  pr(t]K>«ition  bw  also  lM>en  held  to  be  true, 
»t  ttmcrt  S"imc  idiosyn<TBs>'  in  the  mother's  milk  will  make  it  radically 
I  for  her  infant.  The  pr»jlmlulity.  however,  is  either  that  aiialysei*  will 
tktm  Uul  these  milks  art'  poor  ones  or  that  we  shall  find  that  tlic  intuuts 
lU'  llv  weak  ditreslivp  powers. 

at  ha-*  al aady  been  said,  we  need  hardly  slate  that  if  for  aoy 
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mtsoe  a  nother  annot  nurse  lior  chiKl,  the  HkmJ  'whicli  will  of  all  others  Ik- 
mofit  likely  to  give  eatis&ctor}-  remilt&>  is  that  i>i'  a  wct-Dui-w.  The  que$<tit»u 
as  to  whfther  a  wpt-nnrse  shall  Xye  cmployetl  in,  however,  one  of  aorious 
imptirt^  atxi  must  in  each  iiulividiial  iiislam«  1m:  ckviiltxl  by  ^viii^  full 
wotjrht  to  all  the  many  ciruunistances  which  are  involved  in  the  case.  It  \a 
tlip  liiity  of  the  physinan  fully  to  explain  that  a  good  nurw  is  far  superior 
to  any  arttfi(ual  luethixl  of  feeding,  while  tlie  reverse'  vt'  tliit4  ^lati'iuent  must 
always  be  kept  in  view,  that  a  poor  nurse,  whether  from  temiK-rament,  or 
age,  or  jreneral  health,  or  quality  of  her  milk,  had  Ix'tter  Ik*  «(?t  aside  where 
the  eoixlitions  are  favorable  for  a  suecettf^ful  artificial  fuding.  It  is  perlia{>8 
better  that  the  nurse's  milk  ehouM  oorresponrl  in  age  somewliat  nearly  to 
tJiat  of  the  infant  .the  is  to  tiuckle,  but  a  dlfferem-e  of  Himic  months  in  age 
noid  not  necessarily  be  a  eontra-indieation,  as  wc  aro  not  yet  in  a  jxiititiou  to 
aay  iletinilcly  tluit  the  milk  difters  suffieiently  in  different  months  to  be  of 
vital  im]Hirtanoe  in  ehoosinjf  a  nnrsc.  A  feeble  child  will  nurse  more  easily 
and  pniklNibly  have  better  care  from  a  multipara  tlian  from  a  primipara. 
The  preferable  age  of  the  nurse  is  between  twenty  and  thirty  years.  Her 
other  nxjuisites  arc  a  eondition  of  pxd  health  and  a  quiet  temperament. 
It  will  sive  muoh  trouble,  and  will  otleu  obviate  the  frequent  necvssity  for 
ehan^ing,  if  we  have  befure  her  enf^agejnent  a  elieniic:al  analysiti  of  her 
milk ;  in  fact^  all  the  jwints  whieh  have  iKcn  alxivc  referred  to  for  a  suc- 
ec!wful  materiuil  nursing  are  oT  w\xin\  sifrnifii-anee  in  the  wet-nnree. 

Quitt!  a  nnml>ej*  of  nursing  wonien,  et^jH-eially  tluxae  in  tite  higher  ela^iseR, 
find  that  at  variable  periods  in  the  eourse  of  their  year's  laetation  their  milk 
U-gins  to  fail,  and  they  are  furee<l  fir!*t  to  lessen  tiie  numljer  of  their  nursings 
and  then  to  wean  entirely.  The  time,  then,  when  the  infant  should  be 
weanM  almost  always  settles  it^lf,  without  our  interventimi,  at  vaniing 
jHTiinls.  The  periiKl  c^f  laitation,  however,  and  the  one  wliieh  might  Ix? 
eAn(<d  pliysiolngii^lly  nnnnal,  can,  when  the  brenst-milk  remains  of  good 
(pMlity  and  quantity,  be  carried  throupjh  the  first  year  with  benefit.  We 
lu\*e  rertain  guides  whieh  aid  ns  in  iletermining  the  proper  time  lor  bc^in- 
mi^  to  wean.  PhyHioIi^iially,  we  are  told  (hat  eertain  functions,  such  as 
iKat  whieh  eonverts  staifh  into  glueose,  are  but  slightly  developed  in  the 
Mrh*  months  of  life,  and  that  they  exist  and  are  graduallv  being  establishtd 
ikMttti;  the  first,  year,  nnt,  as  a  rule,  lieing  perfeeted  and  in  a  condition  upon 
itkkll  we  can  call  upon  tliem  with  impunity-  until  the  last  two  or  three 
HMIIhi  of  the  y«-ar.  Another  sign  whieh  aids  us  somewhat  as  an  index  by 
vlHhk  *•  ™»  judge  of  the  progress  of  this  fimetional  development  is  the 
MMHaWMV  of  the  teeth,  calling  our  attention  to  the  faei  that  nature  is  pre- 
pifi^»a  means  fur  the  infant  to  digest  and  assimilate  a  ditferent  form  of 
^^■3  ftvMi  that  M'hieh  it  has  so  far  ret-eivod  by  sucking,  the  presence  of  six 
.  i^^  iiHMare  usually  in  the  normally-developed  infant  curresi>ond!ng  to 
I^Att  4ftTlopment  of  the  pancreatic  scen>tion. 

%MV^  a  iuct!il  valuable  index,  whieh  asHurc^  us  that  we  need  not  be 
t^Mtgo  the  inCiut's  food  during  the  first  year,  is  the  contiauoiis 
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iomue  of  weight,  wbieli,  with  the  general  blooming  condition  of  tlie 
in&ntf  pppreaenta  a  normal  lactation.  A**  in  the  raw  of  all  phyHiolo«;icaI 
nilos,  howfver,  we  mii.st  ailinit  of  i'crlHin  varintiuns  wliit-h  iu  the  (!g|>ec'ial 
ewe  are  aa  important  for  (he  iniani's  wt-ltare  as  the  nile  itself, — namely,  the 
mrtailing  or  lengthening  of  the  period  of  lactation  bv  a  ninnth  nr  two,  ne- 
oording  to  the  tw-ason  of  the  year,  tlie  irruption  of  the  tw-th,  or  the  condition 
of  the  rhiM  (as  in  recovery  from  an  illness),  it  being  wiser  to  feed  the  in&nt 
finm  the  breast  during  the  luiitc*!  porlinii.s  of  the  year,  and  to  wean  in  eool 
VMtfaar,  cither  betbre  or  oiler  the  hot  season,  aecunling  to  llic  iudividual 
ciroamafamow  of  the  case. 

An  intenleutal  j>pri(Kl  also  is  prefemWe  tn  a  dental  prriod,  on  neeciunt 
of  the  |j«:i;«4ible  dit«turbauee»  which  may  arise  in  the  latter  ami  interfere 
with  the  proper  action  of  the  new  functions  which  are  l)eing  eallwl  upon  to 
irrform  their  dntjes.  Where  there  is  any  nnocrtainty  as  to  the  ehnrncter  of 
ihc  milk  which  the  infant  is  taking,  e^jwxually  in  the  latter  months  of  laeta- 
tioo,  a  eliemicAl  analysis  should  be  made  at  onee,  and  repeated,  with  an 
intPTTAl  of  !wme  days,  wveral  times ;  for  the  hitter  montlw,  though  not  so 
diffietdt  to  managi>  intclligi'nlly  as  the  early  period  of  the  infimt's  life,  are 
moch  more  likely  to  need  cnrt-ful  f-uj)ervit?i'-iu  tluin  the  middle  jHTiod,  which, 
from  i(s  nsiudly  nnintemipted  tran<|nillity,  has  been  eallwl  the  period  of 
nirmal  untrition.  Where  the  infant  \\aHy  through  an  insuflicicnt  piipply  of 
milk  in  the  mother,  betximc  for  &^mc  time  aaMir^tomed  to  sevcm!  meals  of 
tftificial  food  daily,  the  matter  of  weaning  bw-nnics  a  very  simple  one,  for 
»»  know  that  we  have  a  f(H»d  whi<'h  will  agree  willv  it ;  but  where  we  have 
Iu  Ix^ia  to  worn  directly  and  to  adapt  u  UnA  to  the  infant'^  digestive  eapa- 
hflHiM,  aa  in  eaaes  of  «udden  failure  of  the  milk  or  sickness  in  the  mother, 
this  pnxfdnre  becf>nn>H  mneh  mort^  intricate,  and  \»  at  times  fraught  with 
ninsidemble  danger.  It  is  in  these  cases  that  an  analysis  of  the  milk  made 
idirn  tlte  mother  was  in  good  condition  often  proves  to  lie  of  great  assist- 
■Btr,  for  it  is  not  a  very  difficult  matter  to  make  an  artificial  f<H)d  whidi 
riiiU  ourrei«])<>nd  to  tiiis  analysis  in  its  percentage  of  fut,  albuminoids,  sugar, 
Ma]  aab,  and  water. 

Knleen  under  vwy  exceptional  circum«tanees,  sudden  wc>aning  is  to 
dcprtmterl.  though  of  cr)nr»e  we  must  allow  that  it  is  oi\vu  done  with 
irnit^-.  Tiie  safest  method,  so  long  as  we  can  never  judge  l>eforehand 
•iial  infants  will  be  likely  to  he  unfavoraljly  affected  by  sodden  weaning,  is 
to  lake  plenty  of  time,  and  gnulually  a-SL-ertain,  perhaps  by  fitHjUcnt  changes, 
wbirh  form  of  food  is  best  adapted  to  the  ease.  We  then  gmdually  ai^-nfr- 
ttn  it  til  tJiis  fiKKl,  omitting  one  by  one  the  br«ist-fe< dings,  ntitil  (inally  we 
««  Mire  that  mtc  have  an  artificial  fiiod  on  which  tlie  Tufnut  will  tlirivc,  with 
Ifcp  pn>pur1ion  of  stan'h,  the  new  element  which  may  now  usually  l>e  intro- 
linml  into  tlie  dietari',  carefully  adaptnl  to  its  amylulytic  fumiion,  which 
buUit  lately  arrived  at  its  full  development,  and  whidi  varies  in  difierent 
iafiuiti,  Wlieu  this  change  has  been  accomplished,  the  breast  can  with 
Ubty  Itt  entindy  withdrawn. 
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Tlie  ilanjrer  of  iiijiidk'iotis  wcauing  wan  strouglv  impressed  upon  me 
some  years  a^o  in  a  case  which  I  ft-atehoil  for  several  days,  tltruu^li  tiie 
co«rt<«y  of  Dr.  Sinclair,  of  hostuo,  and  which  it  sctans  well  to  put  uq 
rw-onl.  A  rather  lU'licatc  nui-sing  iufant,  fourteen  months  old  and  Ujck- 
ward  in  itd  development,  havinp  cut  on]y  fiiur  t«!th  and  Innn;^  in  the  pnKx-sii 
of  cutting  fimr  iimre,  was,  without  the  advice  of  the  physician,  auddouly 
deprived  of  the  plentiful  supply  of  hreast-milk  of  its  healthy  mother,  in 
the  latter  part  of  Novemljcr,  an<l  fi^l  uikid  oatmeal  jijniel.  Vomiting  and 
prof»tnition  immediately  begiui,  and  cinitimitxl  until  the  uutmcal  was 
omitted  and  tlic  bruaat  resumed,  when  the  infiint  again  l»eg!ui  to  thrive. 
Three  wc-i-ks  Isiter,  the  mother,  tlmiu-rli  ijjnoi-ance  of  the  muric  of  the  first 
attack,  aj;:iin  wfainnl  her  inlitcit  ^udtlcnly,  mid  a)i;uin,  without  any  pif|»ara- 
tion,  fed  it  -on  oatmeal  graol.  On  the  following  two  days  the  infant 
vomited  iuet'ssantly  and  was  mucli  pnwtmtetl.  The  oatmnil  was  tiieit 
changed  to  barley,  and  rhiti  again,  as  the  vomiting  »>i]tinu<>d,  to  ^[(>lliu^d 
FwxL  The  symptoms,  however,  grew  worse,  and  the  now  thoroughly  terri- 
fied mother  again  put  the  boby  to  her  breast,  with,  howc^'er,  this  time  a 
di.'VLstrou^  reT<uIf,  as  her  milk  from  uervctus  inflneiwes  wjis  ko  change*!  in  ita 
quality  that  it  actixl  like  a  poi-son  on  llie  infant,  uliich  fell  into  u  (condition 
of  collapse.  Dr.  Sinclair  was  sc-nt  for,  and  a  few  hours  later  I  was  consult- 
ing with  him.  A  wet-tmrse  with  a  hejilthv  four-months  baby  was  iinmodi- 
atcly  pfiK-ured,  and  after  several  dayi-  ui'  eimij>Iete  prostmtion  the  liaby 
Ix^n  to  revive,  and  somewhat  later  was  gradually  weaned  without  trouble, 
Jl  nm-  lie  well  to  add,  for  the  encouragement  of  those  who  may  in  their 
praetiiv  [m  so  uiiiortniuite  w*  to  have  cast's  of  this  kind  to  deid  with,  that 
after  the  mother's  milk  had  poisoned  the  infant,  and  when  I  first  saw  it,  tlie 
skin  w;is  gray  and  cold,  the  fontanel  sunken,  and  the  eyes  fixed,  and  yet 
reouveiT  t(Kik  place- 
It  would  here  seem  not  inappropriate,  U'fiirc  entering  upon  the  subject 
of  artificial  ft*ding.  to  speak  somewhat  more  Kiliy  of  the  ^■alne  of  the 
chemical  examination  <»f  the  milk.  From  what  h:is  ali-cady  been  said,  it 
will  be  seen  that  although  sui-h  analyseH  euublc  us  to  work  more  intelli- 
gently, yet  the  eonehisions  which  we  i^n  draw  irom  them  are  far  from  l)eing 
precise,  owing  to  the  extreme  variations  which  take  pliice  at  dilfer^-nt  times, 
and  to  the  insufficient  number  of  i-eliat)le  analyses  wliich  have  so  far  I)een 
matle.  "We  should,  therefore,  be  extremely  guaitled  in  ilrawing  ctmclnsions 
for  Uie  present,  merely  looking  upon  onr  figures  as  njtprtjximate.  On  the 
other  hand,  it  is  of  great  im|KH1aiiee  that  when  reliable  analyses  arc  mode 
tliey  should  be  pnidished,  and  thus,  as  our  material  increases,  enable  ns  in 
(lie  future  to  arrive  at  what  e:»nnot  bnt  be  important  tiicts  to  aid  us  in  the 
regulation  of  infant -feeding.  Tiius,  we  alresidy  are  led  to  expect  to  fiml  in 
tlie  iMwr  milks,  which  do  not  agree  with  the  infant,  an  excess  of  albu- 
minoids and  a  diminution  of  fet  Iwyotwl  what  we  have  so  far  l)een  able  to 
determine  as  the  normal  avenige  percentages  of  the*"  two  elements.  Again, 
where  a  variation  takes  place  in  the  milk,  it  is  moi%  likely  tu  be  found  in 
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il  nlbumiiioid*  tlinn  in  flic  sujinr  oiul  total  ash.  We  sliould  also 
lumlMT  (*f  aiuilv.'**'!*,  rathiT  tliuii  one,  in  oiiUt  that  the  ernir  of  an 
0|n:iftl  aix]  tciinwran-  variatinu  may  be  corrci'tetl.  The  imiH>rtaucc  of  mill 
■BiBtlMH  which  mn  Ik*  painecl  fiv<m  thrs<?  analyscst  are  in  my  opinion  very 
f^ra/^  and  niauy  inure  aimlyses  ^ould  be  madt:  tlimi  we  are  uu^v  in.  tlie 
faftbit  of  deraung  nceossary. 

*rh<?  qiu**tion  of  expense  nhnnid  not  for  a  moment  be  eoDsidered  by 
tboM-  who  (ttu  aflord  to  have  aiialy.ses  made,  fur  uot  only  will  i^  beiieHl 
taatt  to  their  own  ehildren  through  money  spent  iu  this  way,  but  these 
ualrMS,  hy  lietiif:  publihhed  and  tiillatiil,  will  prove  of  great  value  for  the 
proper  rqpilation  of  the  leediui;  of  infant:)  in  all  classes  of  WM-iety. 

Tbo  mere  mierrisropio  examination  of  milk,  Ltyoiid  the  detorniiitatiuu 
of  the  presence  or  ahBentie  of  wiloetrunnxjrpUHclwi,  is  too  uucertain  and 
mLUfuiIint;  to  Ih»  in  any  way  depended  on,  the  ehcmieal  iinalysit*  being  tlic 
oiJy  priKtiml  uieth'Hl  which  tun  be  rectiinnicnded. 

It  was  only  lately  thtit  a  plu-HJelan  ttkilled  in  the  use  of  the  microgeo|w, 
in  m  neighboring  tnwn,  »ent  me  a  specimen  of  wmnanV  milk  which  lio 
MMcd  waA  iich  in  iut,  but  which  Dr.  Hurriugtou's  unalyslb  showtxl  to 
hart  only  a  little  over  one  and  one-half  \)ct  cent,  of  this  ingredient.  The 
pnsmre  of  an  undue  amount  of  yellow  evlonng-matter  is  also  at  times  very 
makfiding. 

An  error  which,  however,  we  must-  always  allow  may  interfere  with  the 
trw  inalyflif*  of  the  milk  which  the  infnnt  h&.s  actually  rett'ivcd  into  its 
Aumaeb  at  tiio  end  of  the  nursing,  and  which  niu.st  neiTs^rily  invalidate 
the  reasoning  fr*)m  our  analyses,  is  what  I  have  already  referral  to  in 
flpakii^  of  the  changes  which  troni  nlight  eaiiHe^  mny  arise  and  influem« 
tbef^finl  spt-cimcn  which  is  Ix-Ing  aiialy»-d.  Thus,  wc  should  rtx'oginjic 
that  die  milk  varicsi  considerably  in  its  iK-rcentngc  of  fat  and  total  wdids  in 
the  diflVrent  periods  of  a  milking,  and  that  tlie  eomponition  of  tlip  milk 
*hirli  tiie  in&nt  has  In  its  stomacli  may  dillcr  ven.-  widely  friira  (he  eompo- 
"hirin  iif  a  6i>ecimen  taken  directly  before  or  after  the  nursing. 

Harrington's  analysis  of  the  three  portions  of  a  milking  will  illustrate 
tlu  Db«ning  of  what  has  just  been  said.' 

TABLE  Iir. 

Pat.     Total  Souw.  Watkb.  Aim. 

"Fwrmllk"      8.89  13  34  80.fl6  0.S& 

"Hlddlvmilk" 6.74  l.VIO  84.tl0  0.81 

•Btrippiap" 8.12  1718  82.87  0.82 

Tlie  expcrimciitj^  and  analyses  of  J.  Reiset  and  Peligot*  also  arc  of 
"*«tdcmble  intoreet,  as  showing  not  only  the  incn^we  of  solids  at  the  end 
t'inantinc,  but  als<i  that  ihiw  increase  i.**  mofilly  of  the  fut,  mid  to  a  lesser 
^hpn  of  the  allnimiuoids,  and  abo,  as  I  have  already  stated,  that  a  Bhort 

*  Ratrlngton,  fHh  Annual  R«pnrt  Mus.  State  Boanl  of  Health.  1884,  p.  169. 
■  BOTuan,  Hkndbiult  der  Pbyiiologie,  Bd.  T.,  TUeil  I.  d.  4U4. 
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interval  of  nursing  increased  the  stilid  ruuBtituents  lu  praportian  to  tlial 

water,  the  reverse  of  this  beiug  fnuud  to  be  true  where  the  iutervalt^  are- 

long. 

Ileidciilmiii  expluiim  this  phyciioki^ii'al  pheu<mietion  1>y  lavliig  that  his 

investiji;ation?i  point  t«wHnis  the  fact  tljot  during  the  [luuiies  Ix^lween  the 

milkings  the  cells  of  the  glands  iirc  growing  and  n  proportionately  small 

amount  of  KoIIds  und  a  proportioimtrlv  lai^^  amount  of  water  are  uecreleil, 

while  the  irritation  of  milking  oau*s  iueiviised  at-tivit)'  of  tlic  luilk-ceUia, 

with  a  ciirresponding  increase  in  the  solid  acvretion  and  IciH^ii^  of  the 

water.     Thus,  PeligotV  table  giving  the  aiialyriis  of  an  a*'**  milk  iu  three 

diifeivnt  pirtions  shows  the  relations  of  the  solids  both  to  the  water  and  to 

one  ajiothcr. 

TABLE   IV. 

Asa'K  Mifk  [,/'rtiflo<). 

1st  VotmoK.  2n  PonTtoK.  St>  PojmoM. 

Butb>r O.Wl  1.02  I.r.2 

Milk-st^or 0.60  6.48  G.GO 

C»soln 1.7G  1.96  2.B5 

Ills  second  table  shows  the  changes  of  proiwrtion  acoordii^  to  the  iDtcr- 

valu  of  the  nursing. 

TABLT!  V. 

A$a'a  Milk  {Pt^igoi).  Vnxrm-lvrafn^xiK 

IJjHoon.    C  Uovu.    21  Horn. 

Butter 1.66  1.40  1.28 

Sugw 6.6fi  OW  «->« 

Cawia S.4fl  1.&5  1.01 

The  next  table  is  also  ialoresting,  and  siioulil  Iw  reconled. 

TABLE  VL 
Ortp'*  Milk  {Ocuef). 

PKBCEprTAOS  or  SOUOB  AT 

Tdi£  nycs  Last  Utucuio.  bbiinnimi.  Era. 

13    houn D.8»  16.04 

8    houra 12.»)  1U.0S 

2i  houw 12.84  13,08 

Hfirrington's  analyses  of  woman's  milk  showing  the  "strippings"  of  a 

two-houry  rrN'r\'al  :ukI  the  "  fore-milk"  of  a  twelve-hours  int^^rval  are  aUu 

of  considerable  interest. 

TABLE  VIT. 

-  STTtlMTKOS,"  "  FOKt-Mn-K." 

2  noi'M*  IXTTSVAL.       12  nnl-|U>'  IKTEKTAL. 

Total  solids 15.32  lO.H 

Wttler S4.68  99.06 

ITO.OO  100.00 

With  these  chemimi  and  pliysioU^ieal  fads  before  ua,  we  arc  forced  toi 
aekuowletlge  tliat  we  must  !«_■  ven.*  ein-iimspeet  in  the  eonehislons  whieli  vre- 
deduce  from  such  analyses  of  human  milk  as  up  to  the  present  time  ha\-e 


291 


mailo.  -An  error  in  lliese  confjiisuuis,  whore  a  oornvt  clipinical  aDalysia 
he»-n  moHf,  is  li?ss  likely  to  ooeiir  tVum  the  sujjar  and  ash  than  fnmi  the 
altmmini litis  and  tat,  uud  i»  must  likely  uf  all  iu  both  Imjueucy  :ind  de^roc 
lu  llie  liuttT. 

Iu  tlie  ppeccdinp  pajces  ample  reeognitinn  hns  been  piven  to,  and  great 
*ttvre%  luu*  bti'H  I.iid  iijxm,  the  iiuiinrtaiuvuC  iettlinf;  inlaiil^  during  tiu'  rnrly 
uwhiiIla  uf  lii'u  by  means  of  huimm  milk.  VVe  know,  however,  thnt  in 
lirilixcd  ciimninniiies  the  niv»iu,^ity  of  supplying  the  infant  wiili  Juod  not 
6uui  the  huiiuni  Kna^t  will  ulUn  ari^t*,  and  will  iu  all  pmbaliility  he  a 
licnuuid  whidi  will  iuen-ase  rather  tliau  decrease  as  our  eivilJzation  advances. 
With  this  pmsj>eet  l»efure  ii«,  and  nppreeiiiting  the  difficulties  whii-li  in 
a  Lup?  munber  of  vnuvs  are  liable  to  arise  when  we  atU'nipi  to  adapt  au 
■nilicial  fucid  to  the  wants  of  an  infant,  it  manilt'irtly  becomes  a  duty  to 
fulcavur  to  reduce  the  iiigh  mortality  tij^nres  induced  In*  aiiilieial  fetxliug. 
Vilh  this  piir|Kiso  in  view,  we  shonid  carefully  investij^ite  the  different 
iDiPlhodA  of  feeding  and  adopt  Honic  more  uniform  plan  for  starting  human 
kiiigf  io  life;  for  diversity  and  not  imilbrmity  is  now  the  rule.  With  the 
exoepdon  of  the  very  stnall  pn^pnrtionatc  |)er<*eutajre  of  iidicrite<l  diseases 
which  oocur  at  birth,  tliis  diversity  of  mctliod  in  fwdin^  in  the  nio^t  prolific 
■oun-e  of  di«a9C  in  early  iufane)-.  The  group  of  symptoms  «'liich  for  want 
of  a  better  name  it*  reprcscntetl  by  dysjK^psia,  diffiridc  difjetition,  occurg  most 
Avi)[U'iiilv  in  the  tlirw  pcritKlis  when  the  infant'i*  digestion  it*  likely  to  be 
lainjN'rMl  with, — niuncly,  in  the  early  weeks  of  life,  when  experiments  ore 
hnas  mru\v  to  determine  what  food  will  bo  Ik'sI  to  start  with  ;  next,  when, 
io  )id«liti<m  to  the  irritation  n.ri»ing  from  the  l>e^im)in^  of  <Ieiil:tion,  new 
anie-ln*  of  did  an;  lulded  to  the  original  fooil ;  and,  thirdly,  at  the  time  of 
VAiiing,  when  there  is  otlcn  n  sudden  ami  entire  cluinn;e  in  the  ehanirter  of 
tlwf  fiMtd.  The  proper  nmna<;enient  of  the  fin^t  of  tlu^!  iicritHli^  in  of  the 
gnnUyt  comparative  importjuu-c,  because  it  is  the  lime  when,  as  before  stated, 
Ihc  fltoniAch  is  bi  its  most  active  periofl  of  j^nin'th,  and  wlieu  the  function 
dignttion  i.^  lM>in{;  cHtabli^hctl,  and,  lollowing  the  rule  of  functional  cstab> 
it,  is  in  a  ntate  uf  uuiftablc  ei|uiltbriuni.  Tliis  dciuaiids  tlie  most 
CwAd  reflation  of  the  bulk  of  the  food  given  to  make  it  correspond  to 
tbp  rapid  itieren-fe  in  the  gastric  eiijmcity.  We  thus  avoid  the  dantrer  of 
overtaxing  tins  <-a|>acily  by  too  great  volume  iu  tfic  Ix-ginuiug  of  untritioD, 
at  the  nuie  lime  pi^ividing  the  sensitive  developing  fiinclion  with  tiic  proper 
^^alcnslA  for  nutrition,  and  thus  avoiding  by  prophylaxi.^  (lie  dyi^pepi?ia  of 
0IP  later  peritidH  of  infamy  aiul  childhood,  the  seeds  (tf  wliieh  ut\'  cuutinu- 
aliy  being  sown  in  this  early  traiisitiooal  |)eriod.  We  therefore  have  not 
only  the  f|neEition  of  infantile  digestion  but  also  that  u\'  infantile  development 
with.  We  should  recognize  the  fact  that  the  problem  of  artificial 
is  Dot  D  simple  one,  oikI  that  we  cannot  too  often  reiterate  thnt  the 
qnciCion  which  but  too  commonly  is  sup{ioM-d  to  be  a  simple  one,  and  the 
fioe  whii'Ji  in  tbegre:!!  majority  of  cases  is  alone  omsideiTcd.  namely,  "  M  hieh 
fv*!  flatU  we  give  to  the  iufant?"  is  a  misleading  and  insuffioient  one.    The 
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problem  is  a  eombi nation  of  factors  of  which  tho  kind  of  food  is  only 
aad  I  personally  have  Inng  boon  convinced  thnt  the  neglect  to  investigate 
thoroiijjhly  Jind  carry  out  Jii  detail  the  combination  iif  these  by  no  means 
inttig;niticiint  general  iUetors  has  had  much  to  do  with  our  failures  with  arti- 
ficial feeding  in  the  past.     If  this  fact  Itc  more  uniformly  insisted  on  in  tlie 
futiin?,  it  will  prove  tt>  be  of  great  value  iu  llm  reduction  of  the  mortality 
figures  in  the  first  two  years  of  life.     It  would  seem  also  that  the  preseiit^^| 
is  a  most  op|xjrt)me  time  for  mising  a  note  of  warning  againift  allowing  our 
enthtusiaiim  over  any  "ue  e.sjK\'iitl  tlieory  in  tbc  iecding-pn>blem  to  war]»our 
better  judgment.     There  will  surely  iu  the  future  be  a  reaction  which  will 
relogjito  to  its  pro|KT  place  every  tlu-ory  whi<rh,  U'tan*?  of  \mn^  Uitcly 
advaiiccfl,  hap]KMiH  to  enjoy  au  undue  amount  uf  credit,  and  at  tlie  suino^_ 
time  is  actually  dolug  harm  by  keeping  in  tlie  background  other  theorieB^| 
which,  each  in  its  owu  si>here  as  a  sigrifiiant  part  of  a  complete  whole, 
may  be  of  ven*  gi'eat  iniitortance  in  the  smxcssliil  Kolntion  uf  ibe  general 
probh-m.     An  ern)r  of  oversight  of  ouc-cighlh  in  a  mathematical  problem 
is  not  so  gi-cat  as  one  of  onc-(burtb,  but  nevertheless  the  attention  to,  and  ^M 
correcting  of,  the  greater  error,  will  not  prevent  the  neglect  of  the  smaller  ^^ 
fi-om  ctimph'tely  destniying  a  cctrrcct  rcsulL     ITutil  lately  it  has  Ixvu  the  ^ 
quality  of  tho  food  which  has  been  monopolizing,  in  my  opinion  to  com-^| 
parativclv  Ijki  great  a  dcgrtv,  the  attention  aiu^  bniiiiH  of  tlur  medical  pro-  ^i 
fussinu ;  t(j-day  h  is  slcriliailiou  whirli  in  it-cdiug  has  become  prouiLucut,       i 
representing  a  faint  picture  of  the  great  advances  In  rational  medicine  whieh 
it,  It*  hope<I  ni-e  to  fnllow  from  tlie  rnidoubtetlly  l>rilliant  <licitHivories  which       | 
have  Ijcen  made  in  l>acterioh)g_v.    ^Vlrcady  one  of  the  latest  ficrman  writers^       i 
on  artificial  feeding  has  stated  that  tlje  physiology  and  jatholfngy  of  infantile       ! 
digestit.n  dep'iiil  not  on  (he  chemical  but  on  tbe  biologiciil  character  of  the       ; 
fuftd,  and,  if  we  arc  not  «u  our  guanl,  this  tendency  to  esaggt-mtion  will       1 
spreiid,  and  by  its  intlucnee  will   blind  us  to  much  g<Hxl  work  wliicli  in 
otiipr  ilire<^ion»  tias  already  been  done,  and  which  we  cannot  afforil  to 
ignore     ^Jot  that  I  would  for  a  moment  be  understiKKl  to  underrate  tho 
value  of  sterilizing  au  inlant's  fi«*d,  for  it  has  for  ywirs  pmvwl  of  very 
gntat  Ix-nefit  In  my  practice  and  that  of  others  to  have  the  fixtd  thoroughly] 
Iwiknl  bcfoi-e  giving  to  the  infant,  but  I  predict  that  just  «ct  much  as  wo] 
enhance  tlie  value  of  this  one  important  part  of  tbc  whole  at  the  ex| 
of  (rthers  which  possibly  may  be  proved  to  be  of  less  individual  importance,,! 
just  so  much  fuilher  shall  wo  be  from  an  intelligent  {"ompn-Jicnsion  of  tho 
subject. 

To  feed  an  infant  one  month  old  with  six  ounces  of  acid  oow's  milk 
every  four  hours,  no  matter  how  thonHighly  wieh  a  mixture  has  l)ccn 
sterilized,  would  be  a  radii-al  oficn<«  against  well-known  anatomifnl  and 
physiohpgind  laws.  It  therefore  seems  to  me  that  time  will  be  well  &{»eut 
in  Uic  discussion  of  the  subject  of  artificial  feeding,  if  we  investigate  andj 
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various  devices  which  natuFC  mokce 
use  ol,  lur  wo  must  admit  that  we  are  uut  iu  a  poeitiou  to  try  to  improve 
OD  DftUire's  metliotl. 

It  is  ocrtaiDlv  wiser  and  more  cconomicnl  not  to  Hpnre  expense  aiid 
U'  in  arranj^injr  tJie  inlaitt'n  <liet,  fur,  as  has  been  explained  hImivc,  the 
uf  attive  g^ruwth  of  an  or^u  is  the  time  when  its  iunction  is  rcwlily 
mftkeocd,  and  when  once  weakened  tliedi^^live  function  'i»  a  pruliltc  source 
frf"  annoyaiHv  and  ex]K'nBe  iu  chiltlhocx]  ami  aduW-enee.  (.'heap  foods  and 
thta^  methods  of  feeding,  ud1c%«  they  ui-e  the  best  that  cnn  Lie  procured, 
Aoald  oot  be  tolemted  more,  and  in  fart  not  nearly  su  mueli,  in  the  early 
Ifrdii^  of  infauttt  than  in  adult  life ;  we  ofti?n,  however,  see  a  tbud  reram- 
oiuihImI  for  a  young  Infant  because  it  is  clit-jip  and  easily  preparr-d,  and  yet 
when  iw  well-kn<iwn  lat-k  of  nutritive  ingrtHlicnts  woukl  with  adults  at  onee 
■tamp  it  as  unfit  fur  use. 

In  dis'iLXfting  the  treatment  of  dipea«>  we  ndvnrate  what  is  l)rst,  without 
rritrfntie  to  what  it  cuHtii,  aud  theu,  in  the  eajifcial  tsiae  where  expeui^o  ie  an 
dcmeut  which  ha5  to  be  taken  into  cont^ide ration,  wc  endeavor  to  adu|tt  our 
ImlnKut  to  th(!»-  rotiHidenil i<>n.s,  hut  alway.s  approaching  hh  nearly  &»  [wssi- 
Ue  Iu  our  first  staudard.  Iu  like  maiiuer  1  believe  tliat  we  are  doiug  wrong 
to  the  public  if  we  allow  ourBi'lvw  to  be  handicapped  iu  Huch  a  difficult 
qudiiga  aa  iufiint-feeiling  by  the  cry  of  ex|)euiK>.  Infant-ieeding  \»  an 
oqxsifle  which  is  vital  to  the  wclliire  uf  the  human  race,  and  we  tan,  without 
bting  noruscd  of  extravagance,  safely  relegate  to  the  province  of  the  manu- 
&rtutrrv  nf  |Mlent  fiiudH  the  nKximnieuding  to  the  public  of  foodm  whii-h  if 
juilp^l  by  tlic  atntrtiut  that  in  uffcred  m  bulk  ure  clieaji,  but  whi(Ji  when 
jodfTfA)  by  their  nutritive  proitertie^  arc  exii-cntcly  expensive. 

Our  scientific  knowledge  aud  cliuiciil  investigiitiontt  have  not.  yet  enabled 
MUi  fnllnw  luitnrc  rxartly,  and  we  ihrrefurc  have  not  yet  obtained  lui  ideal 
■dliud  of  artificial  fwding.  AVc  must,  ncvertlielcss,  go  as  fiir  as  the  present 
Mcof  OUT  knowledge  will  allow,  thus  gjiining  a  little  groiuid  every  y*«r ; 
ind  wf  mu«t  be  c*|incially  ciircful  not  U>  be  Ie<i  astray  by  the  fiditiouuly 
ItiUiant  n«ullA  whicJi  are  rcptn-ted  from  time  to  time  in  favor  of  ccilain 
fcaU.  Instances  are  continually  occurring  where  one  food  will  fail  and 
Ufithrr  when  sulwrtitnled  for  it  suaiwl ;  and  yet  thes*e  i*uece*wca  are  merely 
(tnponn',  and  the  mortality  always  ivmaiuA  far  above  that  from  huumn 
bnut-milk. 

Id  natun*'s  nu'thud  of  feiiling  we  have  firet  a  receptacle,  Ihe  human 
^n»4.  which  provides  a  frttiii  snpjjly  of  fixwl  at  jmiiK^r  iulcnals,  ulwtdutely 
^Ipventi  femicntatinn  of  the  fo(Kl  before  it  enters  the  infanri*  mouth,  inrilen 
luactiua  the  ncci"»«ir>"  digestive  fluids,  avoids  a  vacuum  by  collapsing  as  it 
>■  (rradually  emptied,  thus  allowing  the  fuod  to  flow  continuouBly,  and 
fiiuUy  is  practically  ftclf-rt^dnllng  as  to  the  amount  of  daily  fi>od  accord- 
ta^  to  the  infantV  age.  Heeondly,  the  iinxl  it»>elf  is  mlaptt'd  to  the  infant's 
4ifeidve  flinetion,  and  for  its  development,  by  its  temperature,  98°  to 
100*  F.,  it»  alkaline  reaction,  and  its  chemical  (Tfmptitucnts,     Given  theee 


S94 


D^TANT-FEEDnrfc — WE.VSIKG. 


fac'tore,  how  nporly  can  wc  npprcacli  tliem  artificially  ?  Hiinmn  ingonnity 
has  not  yet  bcoii  abl«  to  devise  anytliing  which  upproaelios  tlie  |)erfa'lioD 
of  Dature's  receptacle,  and  the  best  that  we  can  do  to  offset  this  complex 
mechanism  is  to  adopt  that  wiiich  is  exactly  ihe  reverse, — namely,  a  recep- 
tacle of  absolute  simplicity, — and  thus  combat  the  tendency  to  fermentation 
by  preventing,  through  perfect  cleanliness,  the  receptacle  from  becoming  a 
flource  of  fermentation. 

To  illustrate  to  my  class  of  medical  students  my  ideaa  as  to  a  proi)er 
receptacle  fur  the  sterilization  and  iidniiniijtration  of  an  artiftt'ial  food,  I 
had  made  in  the  spring  of  1887  wliui  are  pnuli<-ally  eidar^^-d  ti-st-lulies, 
which,  being  oiieu-monthed  beyond  what  ift  usually  provided  in  the  ordi- 
nart-  nnrsing-Ix>ttle,  and  having  no  angles,  arc  readily  clcimc^l.  T  also 
dcvi^M^I  at  the  same  time,  and  lor  the  truxiiu}  piti'iKtM-,  a  simple  f)terilizcr  fbr 
houw'hold  use,  which  c^an  be  made  at  any  tinsmith's  at  Huial)  exj^ense. 
The  iiibbcr  nipple  lakes  the  plaec  of  that  ul'  the  breast,  and  a  small  liule 
n«ir  tlie  end  of  the  feeding-tiibe  prevents  a  vacuum  being  fumied  and 
re^ulate»  the  rapidity  nf  the  fl<iw,  while  it  alloWK  it  to  be  continnona;  thia 
19  doue  by  rolling  up  tlie  edge  of  the  rubber  uipple  fi-om  the  hole  with  the 
finger,  or  letting  it  cover  the  hoK-,  ar-conling  to  ttic  demand  sliown  by  the 
infant.  The  aili5cial  r«;»!ptaele  is  not  self-regulating,  and  hence  we  must 
detennine  miatomically  the  amount  of  food  in  bulk  wtiich  nalun:  pruvides 
for  the  avei-agc  infant  at  different  age:*,  and  fnjm  thci^e  average  figures 
dtxlniH!  tlic  pi-opcr  amount  for  the  f^ivecial  infant.  The  feeding- tidies  are 
grudualcd  for  the  more  important  pcrind.-i  of  gniwlh,  for  the  purpttsc  of 
continually  imprt^saing  n(*m  the  mother  and  nurse  what  the  physician  often 
only  has  the  up|j<(rtunity  of  telling  them  at  the  In^iiming  of  the  inin*lDg 
period,— ntimi'ly,  that  the  error  is  iu  giving  too  much  food  rather  than  too 

little,  au  error  also  which 
natURilly  results  when,  as  is 
(iminiimly  tlieeatfc,  the  usual 
eight^crtiuoo  nursing-bottle 
is  provided  as  the  recepta- 
cle at  the  very  lieginning*- 
of  infantile  life. 

Fig.  1  reprc-pcnts  the 
sttmiuch  of  an  inliint  five 
days  old^  in  life-size,  which 
W!is  preiMintl  for  me  by  Dr. 
V.  W.  Towtiscnd,  of  Boston. 
It  was  found  to  hold  tweutv- 
five  cnltln  ecntimctrcH,  and 
!.>,  Towntteiul  (Im\v8  attention  to  the  jact  tlmt  in  measuring  the  capacity 
uf  lhvM<  >4ontaclis  it  should  \k  duuc  Ijcforc  the  sttimacii  is  sp|uratcd  from 
^  UK'Wi'ulvric  ttltnchment,  as  ollier\vi.«c  It  is  easily  stivtchcd  by  tbc  introduced 
JltMii  «>  M  to  ^ow  a  givatcr  eaiiacity  than  would  be  possible  during  life. 


Fig.  1. 
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Fiff.  2   represents  Uie  actual   nze  of  the  tiibe,  whicli  is  sunitriently 
■JbR*  fw  ea^Ji  feeding  duriug  the  first  wwkj  and  when  we  oonsider  tbe 


whk^h  wuuhl  1*0  n«tl«l  to  n-piwent  the  iii]l-c)i»>d 


Vis.  2. 


BonDi^bottlt^  tbrac  two  diaj^ms  express  better  tlmu 
on  \x  ex|)lain(xl  by  words  iJie  diKpniportion  Im^wcoii 
tbf  lUKcnf  the  infant's  stomach  niid  tlio  ninoinit  which 
tliF  mifthor  itiippdKeH  it  shonhl  linid  1o  kee])  lier  child 
frucu  being  stan'ed. 

Iteferrin);  apaln  to  FiN^lowsky's  investigations,  ul- 
naily  mentioiHil  on  (rnge  273,  we  pce  Ihm  tliere  is  a 
my  rapid  im'rcasc  in  the  gastric  ea|ia(Tity  in  the  fir^t 
two  moothii  of  life,  while  in  tlie  third,  fimrth,  and  filUi 
DModu  the  iiK-reai<e  ih  flight,  riuitled  liy  tlietH'  duto^ 
wfajcb  we  find  oorre^iwnd  closely  with  the  resultB  of 
disical  iuvwtipitions  iHuriug  on  ttiix  ]K)int,  wc  hhouhl 
Hfiidly  iiHTcaw  the  quantity  of  the  food  iu  the  fii-st 
ax  or  mght  weekn,  aiKl  then  give  tiie  same  (|nantity  up 
to  tbe  fifth  Of  fixlli  month,  unkt^  t}ie  infuut's  apjictite 
nridMitly  di-niandi=>  more,  when  of  course  n  j^radual 
tncra^e  nlioiild  1k'  nuide.     A  njiwidcrable  increaw  in     '•-s,^  _^^ 

tbr  quantity  utitled,  alsu,  usually  takes  place  between 
ihf  wrth  and  tenth  months. 

Of  riifililft-riMit  (-auHw  wliich  regidate  the  jrajftric  rapacity,  llie  weight  of 
die  infitut  has  the  greatest  iuflucnee,  and  it  is  jicriccliy  possible  iur  a  {KH>rly- 
rfndoped  infant  of  nmall  weight  to  liave  a  gastric  mpacity  no  greater  than 
•  iionnUly-<leveIo(M>d  iniJint  of  half  the  age.  This  ixissibility  niuct  Itciaken 
ioCoatvuuut  when  we  attempt  tu  regulate  the  bulk  uf  au  artiticial  fiKxl  to 
titT'  Bjcetir  the  infant.  An  infant  of  six  weeks  has  Iwcn  brought  to  mc, 
*rh«Bi'  geiM*nil  development  and  weight  eorrcspoudrd  so  chtwly  to  those  of 
tW  oornul  average  iniant  of  twelve  weeks  that  it  was  self-evident  thai 
llif  two  ounces  of  food  which  would  ordinarily  liave  been  the  proi)er  allow- 
MBC,  0o  far  M  ita  age  was  concerned,  wm  not  ^nt^rient,  and  that  its  weight 
iidicitsl  a  gaatrie  ca|ncity  for  an  allowancv  of  four  ouuci's,  whicli  in  fai-t  it 
tMott  ood  digested  with  the  greatest  ease,  while  with  auy  omouut  less  than 
tW  Icinr  oooon  it  was  never  sntirifietl. 

Fig.  3  repreaenta,  in  liie  size,  the  stomach  of  a  female  infant  twelve 
tantlu  nkl  This  iojaiit's  weight  was  4289  grammes,  which  corresponded 
b  ihr>ut  jhe  weipht  of  the  avci-age  normal  infant  at  two  months.  Tho 
putric  djiacity,  120  cc  (4  uuuecs),  corresponded  to  the  weight  rather  tliau  to 

.\Dnther  very  imjiortant  influence  on  the  gastric  i-aparity  is  the  kind  of 
ammhment  which  the  iniant  has  received.'  The  breast^fetl  infant  in  the 
<v)y  montlu  of  liil^  has  a  unifomdy-dcvelopcd  stomach,  and,  as  a  rule,  of 

>  TtdachnuuiD,  Via  Sroiilirung  doa  SnuglingMlton,  p.  17. 


296  INFANT-FEEDUfG — WEARING. 

Bmaller  capacity  than  the  stomach  of  the  artificially  fed, — the  muscular  fibres 
of  the  fundus  in  the  latter  stomach  being  weak  and  its  form  abnormal. 

It  is  common  in  the  artificially  fed,  where  the  quality  of  the  food  is  poor 
and  the  quantity  too  large  for  the  a,g^  and  development,  and  where  rachitis 

Fia.  8. 


has  been  a  consequence,  to  find  the  stomach  dilated  to  a  capacity  entirely  out 
of  proportion  to  the  infant's  age  and  weight. 

Fig.  4  represents,  in  life-size,  the  dilated  stomach  of  an  artificially 
fed,  rachitic  infant  seven  months  old.  The  gastric  capacity  in  this  case  was 
300  cc.  (10  ounces),  corresjwnding  to  the  average  infant  of  twelve  montlis, 
and  the  shajw  of  tlie  dilated  stomach,  with  its  very  much  increased  greater 
curvature  and  its  lessened  smaller  curvature,  is  very  significant. 

Allowing,  then,  that  owing  to  the  distensibility  of  the  stomach  these 
measurements  of  the  gastric  capacity  are  only  approximate,  we  can  never- 
theless see  from  the  above  anatomical  diagrams,  which  have  been  prepared 
with  great  care,  that  the  figures  in  Table  I.  provide  us  with  a  fair  working 
basis  by  which  we  can  determine  the  amount  of  food  to  be  given  at  different 
ages  so  as  to  correspond  to  the  marked  periods  of  the  stomach's  growth. 
Figs.  5,  6,  7,  and  8  represent  feeding-tubes  drawn  on  a  scale  of  about  one- 
third,  and  have  the  proper  capacity  for  the  amount  of  food  which  should 
be  given  to  the  infant  during  these  jieriods. 

Fig.  5  is  a  tube  of  small  calibre,  graduated  to  hold  two  ounces,  and 
intended  to  Ixt  used  for  feeding  during  the  first  six  weeks  of  life  and  later 
as  a  measure  for  the  lai^r  tubes  in  preparing  the  artificial  food  in  its 
varying  proportions. 

The  smaller  tube.  Fig.  6,  holds  four  ounces,  has  a  calibre  of  one  and 
five-eighths  inches,  and  a  height  of  six  inches ;  it  is  to  be  used  from  the 
sixth  week  to  the  fifi:h  or  sixth  month,  and  is  intended  to  correspond  to 


it  V  reiavivnted  iu  the  (liuj^nun  witli  the  nipple  adjust^  fnr  tiHO.  Tlie 
tube.  Fig.  8,  lut*  a  mlilipc  of  out  and  uix-etglitlis  mcb«i.  a  liei^it 
tf  tilCht  ami  Uirwvfourtha  inelics,  and  corrcJiijMjnds  to  the  common  halC- 
pint  onndt^biittle ;  it  in  repruHented  iu  tlie  fi|^re  without  the  nipple,  and 
Uie  air-holf,  which,  fi>p?tl»cr  witli  the  mmith  of  the  Itibc,  is  stopped 
*Tlli  entton.  Anfrther  modi  urn -si  zwl  tube  hits  been  made  to  gn  with  the  set, 
Ukl  this  luu  a  ndihre  oi'  one  and  tuix-ei^hthM  inches,  a  lieit^ht  tif  seven  and 
Am^fotirths  indies,  and  holds  six  oiim-os.  It  of  eourae  is  not  a  necessity, 
is  intnulM  to  Ik-  u*?d  between  the  ulsth  ami  tontli  month?,  merely  to 
<naeiate  tlu-  intportunoe  of  taireftil  8ii|H<rviston  of  <{uan(ity  thronj^iiotit  the 
fine  year.  tu*.  where  a  food  qualitatively  correct  is  being  used,  tlie  error,  as  a 
nU,  t«  In  ipviii};  Um  \^nt  an  amount.     It  in  repreecuted  in  Fig.  7. 
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A  few  words  regarding  the  process  of  sterilization  and  the  connection  of 
bacteriology  with  the  feeding^problem  will  here  be  necessary,  as  explanatory 
of  what  will  be  said  later  about  especial  artificial  foods.  The  practical 
utility  of  destroying  the  developed  bacteria  in  the  milk  in  certain  intestinal 
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disorders  has  long  been  recognized  cliuically.  Jacobi  many  years  ago 
recomineiuled  that  the  milk  to  be  used  for  the  infant  during  the  day  should 
be  boiled  as  soon  as  received,  and  kept  in  tightly-stoppered,  inverted  bottles 
on  ice.  Lister  has  sho\vn  that  cow's  milk  as  it  comes  from  the  udder  is 
sterile,  and  tiiat  it  quickly  becomes  infected  in  various  ways,  as  by  tlie  hands 
of  the  milkers,  the  air  of  the  stables,  etc.  Professor  Soxhlet,  of  Munich, 
found  that  calves  one  week  old,  when  taken  from  the  udder  and  fed  with 
tiieir  mother's  milk  from  a  trough,  were  affected  with  diarrhoea,  which 
disappeared  on  tiieir  being  fed  again  directly  from  the  udder.  Soxhlet's 
experiments  also  showed  that  under  the  same  conditions  of  temi»erature  the 
milk  of  three  cows  as  ordinarily  milked  turned  sour  in  about  half  the  time 
that  the  same  milk  did  when  the  udders  and  milkers'  hands  were  carefully 
washed  and  other  precautions  for  cleanliness  were  taken  before  the  milking. 
After  the  true  significance  of  sterilization  had  been  explained  by  various 
bacteriolc^ists,  Professor  Soxhlet  undertook  a  series  of  experiments  to  de- 
termine the  length  of  time  milk  would  remain  sweet  after  sterilization. 
His  method  was  to  immerse  the  milk,  contained  in  stoppered  bottles,  in 
boiling  water ;  and  he  found  that  thirty  to  forty  minutes  of  this  immersion 
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pnctinlly  sterilized  tlie  milk  ami  cn»b!o(l  it  to  be  kept  sweet  fur  varying 
uHen'AlH  uf  lime  atvunlinr;  to  tht*  vurlutiuiit!  in  llkf  pntecss  uf  the  Ht^riliza- 
tioo.  Soxhlct  also  deviriod,  uu  appurutus  (ur  sterilizing  and  for  fi-cdiug, 
od  this  flppnmtiM  is  already  l)ein^  used  by  a  largt*  niiinbvr  of  fiimilies 
in  Munich.  Hitt  fi<edtiig-arnuii;;emeiitj4  are,  however,  clinicaily  iuipcrfLi't 
ud  unsuiiKfiuton',  hi."!  ux  uf  the  luiij;  rubber  feiiliiig-tube  being  cspuciuliy 
«l|^rctioiuJ>le,  anrl  much  of  hi»  nitparatiH  1lll^cHvt^!iJiry. 

Soxhlet  publislicd  tlie  residti^  uf  his  iuvt^ti^titttiit  lu  the  Muncitaier 
JiRint'icVAc  ly^jcfuntfctirijl,  Sim.  15-1»>,  April,  1j48G. 

I)r.  Ilttn)ld  C.  Km-it,  I'Jcmon&tnUor  of  Bartoriology  in  the  Har\'ard 

Mrdtnd  f^4iuol,  hud  already  been  mieceiwfully  feeding  Biek  infunlt«  uu  i^Uril- 

Bol  fwd  iw  early  as  the  summer  of  188-1,  when  in  the  spring  of  1887, 

ttpottiin  liaving  Ix'on  drawn  by  him  to  the  siibjo«>t  of  preriliaitinn,  I  was 

bdlodev-iw  the  feeding-tnl)cs  for  tticrilizatiuu  already  derferibed,  and  the 

tfttHKT  n-prewnted  in  sertlon  below. 

A  pupc-r  which  embodied  my  work  on  tins  suiiject  was  read  by  me  at 

Ihr  ^by,  1H87,  meeting  of  tJie  Obstetri- 

dl  .S(rim'  of  Boston,  and  was  ])ublishcd 

b  the  Arc/tivtvt  uf  Pctiuitfii'Ji,  Aiignst, 

1887,  Sf)xhlet'3  article  at  tiiat  time  not 

laving  Ix'en  heanl  of  by  me.     My  idea 

«w  that  if  sterilization  woj*  noc«'i'«iary  or 

adviiflUe  we  r^iould  adopt  aj*  .simple  a 

bhUikI  ha  poeaible  for  fumily  use.    This 

nn  in  a  Rii-aHiin'  B<tv>niplishMl  bv  steril- 

isi);  in   a    rceeptaele   from  which   the 

tnlant   could   be  directly   fed,  without 

pwriu^  from  urn*  ve>wl  to  ntiuther  and 

nmtiing  the  risk  of  fmt-h  iiillttion. 
Following  Dr,  KrastV  a<iviee,  I  stcr- 
hv  exixpfure  to  rtejim  for  twenty 
and  tlm^  de-^ti-oytnl  the  devel- 

<1)ri  tttrleritt.     A  single  t^teuniing,  huw- 

wcr,  may  not  destrrjy  tlie  spores,  which 

nay  ht  diTeJojied  later  nnle^  the  process 

i*  KvenH  tisa*^  repeatwl. 

Fur  pnrjMieeft  of  feeiling,  the   first 

twilinuion    or   kilting  uf  the  jiermn   is 

<&  all  prubability  all  that  is  practieally 

HrtawT. 

Fi^.  D  rr'prei<enl8  the  sterilizer,  with 

ihennter  boiling  under  tlie  litre  floj-k,  wbieli  is  stoppered  with  eotton,  and 

llv  fc»ur-otinct<  fccding-tulje,  with  iti4  mouth,  its  nipple,  and  its  air-hole 

t*|fctlr  oiclosed  in  the  rubber  rot,  as  dewTibc*!  on  the  following  page.     A 

p»-ftuae  is  preferable  to  that  of  an  alcohol  lamp.     This  steamer  answers 
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vcr)'  well  for  sterilization  euch  as  is  ncocssary  in  iufiint-feeding.  It  is  simply 
a  tin  [Kiil  eight  <ir  nine  im'h<'«  in  ilianielcr  and  iiinctwii  tx)  twenty  iuclic:^ 
dw|i,  luisixl  un  tlircc  leg^t  suHu-iently  higb  to  allow  a  liuuacu  burner  to  sUuul 
under  it  Four  inches  from  the  bottom  of  the  cylinder  is  a  perforated  tin 
diaphnicjni,  on  whicli  the  ft'ediug-tiiljeH  stand  while  beiuj^  Hterilized.  There 
itt  a  small  vtnt  for  the  oi*c3ipe  of  the  stt^am  iu  the  eover.  Water  is  placed  in 
the  bottom  of  the  steamer  to  the  depth  of  alx>ut  an  inch,  and  in  alx>ut  ten 
minutes  after  liglitJng  the  paw-jet  the  water  Iwgiiis  to  Iwil.  The  ftjod  ia  then 
poured  into  one  of  the  f«tiing-tulM-.s,  and  an  ordinarj-  rubber  uipple  adjui^^ttxl 
as  on  any  uursinji^-bottle.  Over  the  nipple,  a*  an  extra  prwaution  for  tiic 
exduBiiui  of  contamination,  a  non-iH^rfomttd  rubber  cot  is  drawn  tightly 
down  on  tht-  tulw.  A.s  w>ou  as  tlie  water  ha.-*  been  bolllnjy  for  a  minute  or 
two,  the  tnljc  \s  placo<l  in  the  steamer,  the  eover  applied,  and  the  sli^-aming 
continued  for  twenty  minutes.  The  tube  can  then  bo  remo\-ed,  allowed  to 
cw>l  Tuiti!  ilf  a  pn)|KT  teniit*'ratiirc,  08'^  to  100°  F.,  and  on  n-moving  the 
rubber  wjt  and  puttiny  the  uipple  in  the  infiuit's  mouth  the  food  is  received 
as  sterile  as  from  the  human  bix'ast,  so  for  as  the  devclojxjd  Iwtoria  areoon- 
ocmeil.  FtMjd  ^terilizt'd  in  this  way  win  be  kept  for  a  mnnln'r  of  days,  and 
can  be  utilized  wheu  the  infant  i«  tu  he  taken  on  a  jouruey.  \\'liere  longer 
jonrueys  are  to  Ik'  taken,  such  as  an  i:>ccfln  voya^  or  across  tJie  continent, 
Uie  sterilization  shouhl  be  reptsited  several  times  with  interx'als  of  a  day, 
and  tJic  flasks  used  for  the  sterilization  hermetieally  SL-aled.  Food  pr(?|)ared 
in  this  way  will  keep  sweet  for  many  weeks.  Wliere  the  steamer  just 
described  can  for  any  rea^m  not  be  obtained,  a  simj^le  <'olander  with  a  lid, 
placed  on  the  tcakL-ttK',  laukt.'S  an  effw-'tivt'  sterilizer.  The  fcHxl  can  alwt  be 
steriliatl  by  Soxhlet's  raethixl  of  immersion  in  boiling  water,  or  by  dii-cctly 
boilinjr  the  fwxl  itself. 

Tht.'  (|Ucstiou  as  to  whether  the  railk  ^^honhl  Iw  boiled  or  staimed  is  one 
which  is  not  of  a  ^reat  deal  of  signiticanee,  and  eaa  be  settled  according  to 
thfi  fancy  of  the  individual  practitioner,  the  object  of  sterilization  being 
accuraplislied  iu  either  casj.  The  i-emarks  on  this  Hnbj<!ct,  however,  made 
by  Dr.  Charhsi  W.  Townsend  at  the  June,  1887,  raeeting  of  the  Obstetrical 
Society  of  Boston,  may  he  of  interest  to  those  who  are  using  boiled  milk  m 
a  footl  for  iutantri.     Dr.  Townsend  said, — 

"The  prooess  of  boiling  milk  of  course  sterilized  it,  destroying  mil  only 
the  putrefactive  Ijacteria  and  disease-germs  which  may  be  prest^nt,  but, 
airording  to  Newtou  and  Wallace,'  changing  and  driving  off  tyrotoxicon,  one 
of  the  poisonous  ptomaines  pntdutHsl  by  thes*^  hat^teria.  This  takes  plane 
at  a  tempeniture  of  180°  F.  Boiling,  however,  brings  about  other  changes 
Uian  those  lauscd  by  sterilizallim  by  steam.  The  txior  and  taste  of  boiled 
milk  art;  decidedly  differeut  from  the  ixlor  and  taste  of  raw  milk.  Boiling 
eJC|K'ls  about  three  |>cr  cent,  of  gases,  CO^  N,  and  O.  As  the  boiled  milk 
awls  in  contact  with  tlie  air,  a  scum  fumis.  which  ia  the  albumen  coagulable 
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eatan^lin<];  itt  it*  m«hed  a  certain  amnitut  of  fat.  This  wagtilablc 
tlbufDCO,  aocordixig  tu  \VIuUrr  Blytlic,  C4uaU  oac-titlli  of  tiie  caseiu  in 
■ntooDt 

**  Ikiiled  milk  tliten  uot  becomo  Knur  as  quickly  an  raw  milk,  duo,  of 
o(RtrsL%  largely  to  tlie  fad  of  its  stcrillzatioo. 

I"  As  to  tho  effort  Iwiling  lias  on  Iho  Hijirstibility  of  milk,  there  isadifler- 
eoceof  opimuD.  There  it^  a  general  impreKsion  tlmt  biiiled  milk  Ik  moro 
eoMtipatia^  than  new  milk,  wliieh  is  probably  dL>rIvcd  from  the  fact  that 
niilkflCorilizcd  by  boiling  is  less  likoly  than  raw  milk  to  cause  diarrhoea. 
**A(Tt>rding  to  Sdireiucr*  ami  to  iiandolpli/  buileil  milk  itt  more  quickly 
■ipdatiTl  by  acids  ttmn  rau'  milk,  while  the  rcvoi'se  is  the  caae  with  regard 
VUic  action  of  rennet.  Thus,  rww  milk  at  thft  l>ody-tnmperaturo  coa^- 
j  laics  finnly  almottt  iiimuxliately  uu  the  addition  of  a  neutral  retuiet  Holution, 
wfacrcEU  boiled  milk  under  the  same  eouditioiiA  does  not  clot  for  a  far  longer 
ptnud,  and  the  oria^ula  arc  not  so  firm. 

"Tim  invt«ti(^tiou8  wmw'niinjy  the  relative  dijjestibih'ty  of  raw  milk 
and  liuiUtl  milk,  found  by  fiiphonin^;  out  the  contents  of  the  Vtomiieh,  are  so 
«ootnin-  in  their  iwult-s  that  thoy  need  not  be  mentioncfl  here.  Randolph' 
and  Hrirliman'  amie  to  exiwrtly  op[ioflite  conehisioiLS,  and  Diijardiii-Heau- 
imU*  disigrccs  with  bulh  of  these  writers,  saying  that  there  is  no  differ- 
awB.  Ha-,  however,  rcfera  to  Pinard  as  saying  '  that  proloopc*!  boiling 
peptooiwA  a  jiart  of  the  albuminoi<l  suhstantvA  <xmtuirii>4l  in  the  milk.'  ^' 

My  own  ex|>enmenU  comparinjr  tittaunixl  with  iKfilKl  niilk  show  tlint 
l>)r  cdor  and  tasto  of  bctilcd  milk  are  present  when  milk  is  slciuued,  but 
ti^amarh  lew  decree  than  with  boihxl  m^ilk ;  also  thnt  white  a  thick  »eum 
is  Ptrnicd  on  milk  boiled  for  twenty  minutes,  wliicii  is  teuaeious  and  docs 
not  disappear  on  shaking,  only  a  vcr\'  thin  sonm  fonns  on  milk  steamed  for 
tvuity  minut4:f«f  and  thi>s  is  not  tenacious,  and  almost  entirely  disiipjtears 
(•  i^iakinjDr. 

Soxhlrt  did  not  make  any  direct  liaeteriological  study  of  the  subject, 
bitnmply  ionk  iiie  enrdlinjr  of  the  milk  as  a  sign  of  infwiimi.  Measiirt»d 
bf  ihU  standani,  his  milk  kept  about  tliree  weeks.  Aet^f)rdiug,  however, 
toJ<4rrie8,  milk  becomes  full  of  bacteria  and  seriously  altered  before  cur- 
dlioK  (lomire,  and  certain  species  of  bacteria  do  not  i'unlle  milk. 

I)r.  J.  Araorv  JeiVries,  of  Boston,  publislicnl  iu  the  Anifreran  Journal  of 
i*f  Mrtlieal  Sciences  for  May,  18.^S,  a  paper  entitled  "The  Sterilization  of 
Milk  and  Food  for  Infants."  Dr.  JeftVies  very  aplly  rrmarka  "  tfrnt  it  is  a 
BVioQa  fact  that,  while  older  |ieopIe  are  chiefly  fed  ou  alci-ilizwl  ibml, — that 
HoQokfid  food. — infanta  are  fed  on  food  peculiarly  adapted  by  ita  compo- 
■lion  and  fluid  state  to  offer  a  home  for  bacteria."  Jeffries's  work  is  more 
datiacdy  liBclori4iIogicsl   tJiaa  Si>xhlel*B;  agar-agar  cultures  wore  made 


'  Loo.  cit, 
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—    .j_L    _r  --  -^'    ilr'rren:  duids  were  Bturilizod,  and  the  colonies  of 

—J.       .m -_      H-?  r^ilts.  h'.wevtT,  coiuculu  with  those  of  pR'vioiis 

■  1.  -..   --  — .^JL  .  -  '-Lj^z  <:-Mmn>r  foF  fiftceii  minutes  is  sufficient  to  kill 

-_     i.   --^  T^l-  i  socunil  steaniinj;  is  neecssary  for  complete 

„_     _         :    :    ;t.-  i:z«in.-l  and  twenty  lots  of  milk  steamed  but  once, 

..-     -  :  ■    --1   li'  -i  •i.litiuct  sijjus  of  clmn;;e  within  a  mouth,  while 

■  -         ■_  r-:  ?c  u_:i;«i  twice  did  not  eliauj^e  at  all. 

-  -  -     .;-  -  :i.=izt  ils    show  tliat  spores  develop  slowly  and  indeed 

"1        :.    i..  VI.  ;■-  iff  he  says,  is  an  excellent  mwliuni  for  j;^rovvth, 

---,    -■-.-    :  :,-j.  n^  Ixicteria,  like  seediuji;  am-in;^:  !ii":her  plants,  is 

;-  :■  ;  ::. -i. -"-vl  ^Hjuth.     He  also  explains  the  preservation  of 

;■,    ■:.   i  ?c  -i-'i.  ".  but  once  by  the  absouee  of  any  endurinji;  spores 

J,    ■■    .<;  -.      ,:  1^  1-; 'Ic  of  very  pjeat  interest  and  value  to  the  jirac- 

_^     .  ^    :j   ■     »:  Tjii  IxiiTcria  of  the  Alimentary  Canal''  in  the  Boxfoa 

-.  ■  ■  •  ■  ,"  L-  i:L  Si'ptemlwr  6,  1888,  JeftVies  has  reviews!  the 

:.    -LT  •■■•\<  Ixu'teriolo^ists  up  to  tlio  present  time,  anil,  ils 

-       .-s    :.'>  J  dinvt  Ixaring  on  the  suliject  of  it-edin*:,  1  have 

•  ■     ..    :  :  i\\\*  t'xteusivcly  from  his  aiiicli',  and  af^knowledjp.* 

..:■..«  tv'r  (he  assistance  which  I  have  receivcxl  from 

-    "..:.■-»  .  .\"y\  Ks4'Iiericli  have  shown  that  livinj;  bacteria  are 

^  r.Mcii-*  of  man  and  animals,  and  tlie  former  antiior 

,,  •<.-  ■  >;  :u:  Iwi-teria  can  [wiss  tln-()u»;h  the  stomach  into  the 

^      ,    .,  r  \  .>'usidcrable  time."     JeilVies  ^ac^  on  U>  say,  "Of 

•  -.  >;    ;,  '.ijfv  iif  the  forms  fninid  in  the  stoma:*ii,  little  is 

-  5  ■-.'.v  oni'.  and  tlic  spc:*ies  havo  not  been  sufficiently 

i-.r-  \o  rec«);;nizc  iheni  with  certainty.      Miller  has 

^  ^      ■■  j-vt'  oil'  t-arbiinic  dioxide  and  hydrogen  -ras,  hielie, 

•  ■     -.    '-i  iviiijr  formed.''     ''<)f' the  llura  oi"  the  intestiut^ 

..  ■    .„:■'.  of  that  ot"  the  stomacli.     Tlie  res{-.in-lu'S  of  JJrie- 

"s.  ■.       ■;  ■■:  K-ii'hi'rieh*  have  now  ]irove<l  that  a  larjrc  immbcr 

,.         ■  •.\\i'  tan-cs.     l>rie;rcr  isolated  two  new  kinds,  one  a 

,    .       .        -■.*  iiRipi'-  or  eaiic-suir.ir  into  cth\ ial'-ohol.  with  a 

».  •..•  ':hor  the  well-known  llriej^er's  ba<'ilhis.    This  spc- 

.^  :>.»'."*  '.n  vast  numliers,  fermeiils  sugars,  and  deeoin]ms-,'s 

■,..    -.  ",i:i.\i  ten  sj)eeies  from  the   fa'ces.  six  of  tliese  als"i 

■I,     -.  ■  :::i.     Of  these,  sonic  produeed  acid   fermentations 

.,-  .--I  M'.'v,  tlicy  wore  not  sulficiently  studied  to  show  tlicir 

->i.-. ...  ■     -  K*'herich  studied  espe<*ially  tlie  ijei-es  of  infants, 

..-,   „,*;■.  vrt»f  kinds  of  ba-illi, — am  intr  thorn  a  small  bacillus 


^  V.        T'>v.  •■  flinn..  lsf<4.  |>.  ".OiJ. 
_  .     i    T^)...-^    :  .  1SS4.  ]>.  Vxl. 
y  ,„\.   .\^  '.".1    I'^nsTn'^'i'  f.  inTifP-  Mi'ilirin.  ISM. 
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«^aUe  of  ujuverting  milk^migar  into  lactic  acid,  carbonic  dioxide  and 
fcydwgCD  goa  being  evolved,  eitlier  in  tiie  presence  or  absciKn;  of  air,— a 
{tru\tadiv^  aatakJTiyhic  specie,  his  B(iaUwtlactutaeroffene3,  .  ,  .  Kriehcricb  i-stab- 
Ctfaol,  bv  Uie  exaniinalinn  of  a.  larp'.  serierf  of  cases,  the  fact  that  the  kinds 
•ocnmog  in  the  (ikcca  vary  witli  the  fuiHl,  that  i^,  ifie  intesliual  ooutents/' 
Jtiffnea  again  aays,  "Starting  at  birth  with  the  Bterilc  mi'couium,  cousi(;t- 
iqg  of  uitKiis,  e|illhelium.  an<l  tlie  like,  iiifK-tion  hv  tlif  mouth  anil  rectum 
4|aickly  iMXiirs,  and  in  a  >hort  timu  almost  any  form  may  be  ibuud,  but 
duedy  sucJi  |>utreft*inp  fornix  as  Protetis  vulgaris, 

*•  With  the  Buekliu^  of  the  inftiiit  an<l  the  »ul)^tittitinn  of  the  rt'fufw 
«f  the  milt  and  aei'retiou  of  the  digestive  tract  for  the  nuronium,  a  sliarp 
taBBitaoD  Docurs.  la'itenil  of  the  f^encrally  distributed  forms  causing  de- 
fiOUpoeitioD,  only  two  kinds  are  re^darlv  Ibiuxl, — liainlfim  laditt  aerat/enea 
and  Briepers  baoillns,  the  firt.t  ehiefly  in  the  up|ier  parts  nC  (he  inte.>'tinc, 
the  second  in  tJie  lower  parts.  Taasiug  on  to  the  period  of  mixt-d  diet, 
ifihe  a  Domber  of  forms  appt-ar,  among  them  the  Sfreptococom  ooft  yractVw, 
Ifce  putrefying  (j^ret'n  (Inorrwirif;,  a  letrail  t^x^cnij*,  and  scvenil  kinds  of  yeaat. 
TOis  brings  ns  to  the  pith  of  the  subject:  why  are  the  Hum  so  limited  iu 
thp  milk-eating  infants  and  so  diverse  in  otherH?  What  drive*  the  forms 
fanad  in  tlie  mot'r>nium  out?  That  thry  niii  live  then-  in  elcnr,  at*  nhown 
Igr  liiar  presence  the  day  beforc.  Again,  wimt  prevents  forms  so  common 
vttfa  nvnl  dill  from  gaining  a  f<K)ting?  It  is  not  the  milk  alone,  for  milk 
is  aa  ftimobt  universal  fofxl  for  bacteria,  and  all  tht;  kinds  found  in  the 
iBlcsciDeB  ibrive  in  il. 

"  Kwilierieli  ani«wer»»  as  follows :  tlie  BaciUua  Uictut  a^rogenex  and  the 
niik  diet  ku'p  out  the  other  fonn». 

"  Formei-ly,  even  before  the  nature  of  forraents  and  putrcfoclive  pro- 
CMm  wme  clearly  understood,  the  significance  of  this  ipiestiun  was  seen. 
Tlw  chyme  is  a  mass  uihnirahly  adapted  for  putrefatliou  or  fermentation, 
Trt  onlinarily  but  little  of  cither  occurs.  It  is  an  alknhnc  or,  as  in  the 
milk-led.  aci<l  niixtim>  rich  in  albumens,  fats,  an<l  the  stan'h  group,  amply 
povidcd  with  water  and  wai-mtli.  Such  a  mixture  outiftide  the  body  at  an 
■|aal  temperature  would  t|uickly  d»K-itm|KfSc.  It  was  generally  lield  that 
•Mw preservative  action  was  exerted  by  the  digestive  juices:  Bidder's  and 
fldunidl'a  do^  with  biliar>-  fistnlu>  were  held  to  explain  the  whole.  Tlu^se 
dnp^  depriver]  of  tlieir  bile,  l)ecame  cniaciatctl,  and  suifew-d  fri»ni  diarrhora 
nd  d«Y»m|iosition  of  the  intestinal  contents.  Thus  it  s<>cmcfl  clear  that  in 
UwahieDrp  ni  the  bile  decomposition  occurred  ;  that  la,  that  the  bile  was  a 
pnwcrful  germicide  or  germ-inhibitor.  During  the  last  few  years,  however, 
tliflbnenl  results  have  Iw^-n  rjbtained  in  casen  of  biliary  fiHtnla.  Uolimnnn's* 
dopdid  not  suffer  from  diurrhiea  or  putn-'lhction  in  the  intestines:  licnce  it 
i*  ckair  that  the  bile  is  not  the  cause  of  prevention.  The  diarrhoea,  if 
jRvnt,  is  due  to  the  lai^  amount  of  fat  passed  on  to  the  lower  intestines. 


1  BdhooMUi,  B?aW'htuoi;ea  aq  Haadea  mil  0«UoafidtcI,  Brc«3«u,  1882. 
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"Maly'  aiul  Etuirh'  ascribed  value  to  the  bile  acids,  esi>cciaUy  tl 
taurocholie,  basing  their  rosiilw  on  nnidc  methiKis;   and   LiinlfnI>orgcr,* 
really  leaviug  the  subj<M.>t,  attribut«l  the  actioo  to  the  organic  acid»  in 
cumbii)ati<jii  with  tht*  bik-. 

'*  All  this  arjjiiment  ami  belief  in  the  docidecl  germicidal  actum  of  tJi 
bile  occurred  in  the  face  of  the  well-known  fact  ihat  bile  itself  will  decom- 
pose. ^M 

"From  a  Ixwteriological  stand-point,  Miller  ha.s  kIiowu  that  a  tcn-pcr^H 
cent.  Holution  of  bile,  if  anythin;^,  favors  i^nnvth.  MaefUdycn  liatt  Htudi«d 
bile,  bile  salts,  and  lulc  acids  in  varyiug  strei^rths.  The  only  positivi- 
results  were  got  with  ihe  arids,  tliose  arresting  dcvclnpnifut  of  l>arteria  if 
Huffieit'iitly  strong,  cHpfclally  tuuro<*holie  ai'id.  Neitlier  attid  had  imu'U  eflW^ 
and  lea^ft  of  all  on  the  fbnus  cuu«4iiig  putrefUiiiun.  Vrvtetts  vuirfar'ut  was  only 
arrested  by  a  strength  of  from  one  to  two  per  ecnt.  The  pathogenic  forma 
were  arrested  by  a  mneh  smaller  rjuantitA-,  from  one  Ui  one-lialf  fter  mille, 

"  It  is  thus  elesir  tiiat  other  causes  mnst  l»e  nought  for.  One  of  them 
ia  to  be  found  in  the  liu-k  of  oxygen  in  the  intestines,  as  pointed  out  by 
B)scheneh  and  strangely  forgotten  by  others.  There  isoertninly  ver>'  little 
free  oxygen  in  the  chyme,  if  any  j  not  only  is  it  scam;  in  the  ftmd  at  the 
start,  but  is  taken  up  by  the  rliemieul  rliangeti  during  digestion,  and  also  by 
the  intestines.  This  clearly  must  be  a  potent  factor,  for  the  majority  of 
iMurteria  retj^uirc  a  fair  supply.  Accordingly,  many  Imcteria  are  found  ti 
the  fa'ces  whieli  will  not  grow  in  (he  air,  a.s  shortly  slat^xl  by  Mnefadyen, 
and  tlie  maas  of  those  isolate^l  in  the  air  are  able  to  grow  without  it^ 

"This  api>arent  coTitradif'tion,  the  alw^enoc  of  oxygen  in  the  intestim 
and  the  presence  of  Intth  lu^mbie  ami  anacn>l>ie  l)act«ria,  is  probably 
plained  by  the  ability  of  the  aTrobie  kinds  to  draw  oxygen  from  oxyluemo-^ 
gloliiri.     They  thus  bw.ube  through  the  intestines,  as  it  were,  when  in  elo«e_ 
(xjutaet  with  the  walls,  while  the  anaerobic  kinds  live  in  the  ma^^s  of 
chyme,  and  do  not,  so  far  as  we  know,  ix-duce  oxyhtemt^lobin. 

"  Eseherieh,  though  he  points  out  the  nlwencc  of  oxygen,  does  not 
to  give  it  full  value,  or  rather  forgets  the  snl^ect  in  treating  of  the  aiiion 
his  laciic  arid  Imcilhui.     As  iR-fore  stated,  this  fumx  is  pegidarly  found  in 
great  numbers  in  the  upjwr  part  of  the  intestinei*  of  milk-tixl  t^liUdren. 
Here  it  ctrnvertft  a  oonsiderable  part  of  the  milk-sngar  into  lactic  acid 
(IJagiosky  *  says  acetic  acid,  but  has  given  no  proof),  and  tints  prevemta 
other  forms  from  growing,  most  forms  Ijcing  susceptible  to  an  acid  reactit 
and  cppeiMally  to  the  organic  acids.     Tl»e  action  of  salicylic  acid  is  krw^ 
to  all,  and  recent  experiments,  of  which  Macfjidyen's  (the  last)  are  tlie 
show  a<:'etie,   butyric,  and   lactic  ocidf  lo   be   cftieieut  germ-inhibitors 
strengths  of  from  one  to  one-half  per  raille  aoeoitling  \a>  the  sj)eeie9. 


.  — J 
mo-^ 


b(^] 


f 


kigie,  T.  1M. 

Akad.  d.  Wu»en*climn,  Wkn.  1882. 
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"  In  milk-fed  infants  another  j>oint  is  the  comjxirative  inability  of  bao- 

tn  attot-k  casein,  wi  that  the  bacteria  arc  b'tfrally  rttarvwi. 
"To  sum  np,  wo  niav  coiidiide  tliat  the  (jile  aiid?*,  hu^k  of  oxygen,  lack 
of  suitable  albumens,  and  the  presence  of  orjfauio  acids  arc  the  caugcH  of 
inimuuity  fn>m  the  |)ntrcfyinp  ami  fermontinj:;  kind.-"  uf  Iwicteria  to  which 
^■e  are  ex|>i)S(il.  Certain  forms  are  prulwilily  liinitwl  liy  tlje  lack  nf  water, 
that  ia,  fluid  state,  doing  poorly  if  unable  to  swim  fi-eely  nbout.  It  ninst 
not,  however,  Ite  snppoaed  that  bacteria  are  scarcti  in  the  intestines  ;  on  the 
contrary,  lliey  fomi  a  large  pait  of  the  dry  snbstance  of  llie  fiwx-a, 

"The  fenuents  act  by  tJic  ]>roductiou  of  various  acid.-i,  chiclly  from  tlie 
ratlkf^upir.  In  snudl  amouutn,  aa  in  the  case  of  Bucilliu^  lartis  a?roffencs, 
the  acid  seems  to  l>e  of  twncHt,  and  wMlainly  does  n<j  liarin,  as  it  refjnlarly 
oecQrs  in  healthy  breast-fw]  infants.  Iti  la;*ge  amounts,  however,  it  mtitit 
laid  to  over-ftcidify  the  contents  o{  the  intestiues  and  iuterfwe  with  the 
acti'm  of  the  dijrerfive  fbiids." 

Tlie  renuiining  iactor  of  the  fitedinj^-problem — formulated  on  pajje  293, 
lod  wliiiii  has  not  yet  I)een  considered — is  the  ehemrcal  ounstitneuts  of  the 
irtifictui  fiHn] :  what  sliall  they  be?  Taking  tlie  avfrafri?  Imnmn  brcast- 
oulk  as  the  iaftst  surndanl,  we  are  impn>iwcd  with  tlie  fact  that  llie  lif'lj)It'ss 
ymt)^  of  all  animals  and  of  hnman  beings  are  carnivorous;  aisn,  (hat 
alilioiif^h  a  v^Hablc  diet  would  often  seem  far  the  easiest  nietho<l  of  pro- 
curinjr  uourislmient  fctr  yonnj^  infimts,  yet  natun*  ha.s  jwrsistetl  in  providing 
an  nninuil  diet.  \Ve  shnuld  thcrefurt:  !«:  vcr.'  cunljoiis  aljoul  f  ndcavonng 
tn  inlroiluoe  into  onr  artificial  diet  a  vcgt?tjiblc  clement,  which,  as  judgttl 
liTiiiir  t^nndnnl,  nnii*t  be  a  foreign  element.  Milk  is  rlie  ftnHl  wlitt^h  our 
Wkii)t\  tellH  tLs  -lionhl  lie  given  to  the  ycmug  inlhut,  aud  a  milk  which  will 
tpfinjoch  as  nearly  as  potssibic  to  the  average  human  milk.  That  of  various 
aaiuuil.-4  has  from  lime  to  lime  bw-n  reeonHTicndc^l  a.s  the  lieat  snbpsritnle  for 
liumon  milk,  the  rucfjmincndatiou  being  Iwised  on  their  analysi'S  apprctaching 
»•»«?  or  less  nearly  the  composition  of  human  milk.  The  milk,  however, 
of  »ll  nnininls  has  to  Ik*  mmlifiwl  to  f!firres|K)nd  U>  liiiinan  milk  ;  and  when 
W« begin  to  moditH',  it  U  as  ea^^y  to  change  the  proportions  of  the  dllTcrent 
(OOittitupnts  to  a  great  digrec  as  to  a  .small.  The  fact  that  out-  auiniars 
milk  Hpprooehes  in  its  analysis  more  nearly  U*  bnman  milk  than  another  is 
Dot  gf  much  signiflcantv,  other  c<>n.siiierjtiotis  l>eing  far  more-  im[Mirtant  • 
and  ii  is  m<>»t  inipurtant  of  all  (hat  we  should  use  one  which  can  be  obtained 
*V«iywlwre  all  over  the  worhl  by  tlie  people  at  lai^e.  This  at  once  st^ttles 
tbr  qntstiun  tluil  it  h  the  milk  of  the  eovv  to  wliich  we  must  turn  our  a(tcn- 
lioo.  C'.iw's  milk  may  differ  in  its  comjiosilion  fnjm  human  milk  to  a 
gnuter  degrw  tlian  doe»  tlie  milk  of  the  asH  or  the  man;,  whu^  milk  a|i- 
imtdkea,  so  far  as  is  shown  by  analy-ses,  most  nearly  of  all  animals  to  that 
of  Woman  ;  but  this  in  all  probability  ia  for  the  voit  reason  that  cow's  milk 
is  «)  univerHilly  useil  as  a  PhkI  for  luunan  beings  of  all  ages. 

If  the  a*  and  the  mare  should  btxromc  dtimesticated  as  a  food-supply  to 
Uie  suofi  extent  that  the  cow  has  been,  there  is  every  rea.son  to  supjwse  that 
Tot.  l._3o 
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tlicir  milk  mij^ht  chaji^  in  its  compiieitiun  awl  tlieir  oomjiaratively  unilc- 
velopctl  numitimrv  [^laiids  inorea^  iu  »izc,  jiwt  as  Las  W-n  the  aise  with  the 
cow,  an  animal  which  for  thousaucls  of  years  hB»  K'en  nm\\  for  the  pnxluo- 
tion  of  milk,  and  whirii  pmbahly  did  ni»t  tu  the  iM-^iuuiug  j^ive  such  an 
oveir-proiliictiou  of  the  iiiainniary  «eoretion  as  Is  the  case  now.  Iu  fact, 
io  Eg>pt,'  where  formerly  there  was  either  no  trade  in  milk  or  very  little, 
we  find  reprpsontcil  on  tlie  monumoutH  eows  with  only  sli^htly-develojxxl 
udders,  while  the  generative  organs  of  the  male  animals  are  c-Iearly  dc^ 
piotod, — a  fact  of  some  sijrnificanoe  when  we  rfmemU-r  the  well-known 
tendency  of  the  Kji\*ptiaiw  to  realJstie  rt>pre.'%;nlalLons.  It  is,  then,  frttni 
tlie  pnhtte  demand  and  hy  breeding  that  cows  have  been  made  to  produce 
so  mueli  muiie  milk  tlian  is  ne«:'es6ar}'  for  the  support  of  their  yuung.  Not 
only  qiiantibitive  hut  qualitative  ditrtirciiccji  exirtt  in  animalw  atx^rding  Ui 
tlie  development  of  their  mammary  glands ;  and,  a.s  Slartiny  *  lias  eliown  in 
hifl  collcx'tinn  «>f  statistics  uri  tliis  subject,  the  coudition  which  determines 
the  quantity  and  quality  of  the  milk  dep<'nds  on  tJie  development  of  the 
organ  which  pnxluees  it.  The  question  of  artiBcial  feeding,  then,  is  prais- 
tically  redueed  t<i  aume  nuxlifK-atiuQ  of  cow's  milk,  fur  this  is  the  inilk 
which  is  mast  easily  procuntl  everywhcpe,  and,  Jis  the  milk  of  all  animals 
must  lie  nuKiifiwl  for  the  htinian  inliint,  it  is  as  ea«y  to  ileal  with  cow's  milk 
as  with  any  other. 

A  further  cxempl Ifiratlon  that  ayvi'a  railk  is  practically  the  univcraU 
ftoun*  of  the  artificial  food-supply  for  infants  in  most  civilized  eommunities, 
is  the  fact  thut  the  various  fomls,  piitent  or  not,  all  depend  for  their  ba^ 
on  cow'a  milk,  and  that  without  this  addition  of  milk  they  would  show  but 
an  inslgtiilicjiut  percx'titage  of  many  of  the  most  important  ingivdicnts  of 
the  food :  so  that  logimlly  we  shouhl  not  speak  of  tlie  various  foods  as  such, 
but  merely  as  adjuvants  to  cow's  milk,  for  If  this  i»  lluimughly  un<lorst<.tod 
it  will,  in  many  minds,  do  away  with  much  mi.«apprehonsiou  regarding  the 
apparently  suocessful  results  of  innumerable  ftxRls  whidi,  in  reality,  when 
given  to  the  infant,  arc  merely  a  means  of  modiiying  the  almost  universal 
representative  of  the  artificial  foods,  cow's  milk.  Cow's  milk,  therefore, 
should  be  carefully  coni}wiret!  with  the  standard  himiau  milk,  iu  order  Ihat 
we  should  know  how  nearly  it  resembUs  it;  and  Table  VITI.  is  a  com- 
parison of  the  average  human  milk  and  the  avcraj^  cow's  milk,  the  figures 
representing  the  later  and  more  reliable  analyses. 


ItMction 

dM^ulnble  albtirtkinoids    . 


TABLE  VIII. 

Coir'B  Mr.k   U  OXMNARILT    KC- 

rKIVRI).      ADIKIT      TWM*TT-r<WB 
BOI'^M  OLD. 

Slightly  nlkftlino Sliglitly  itHd. 

StnaU  pnjportionAtely   .    .   .    I^iigfr  pmpoHionutcljr. 


Wo»tAy*8  HiLC,  MUKTI-T  fJlOM 


'  Stumpf,  Deutscbes  Arrhiv  fiir  Klinisoh.  Mwlicin,  Jan.  18, 1882. 

•  B.  Mttitiny,  Die  MUch,  ihr  Wcson  unJ  ibre  Verwertliung,  Ouiucjg,  1872- 
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Woma;i'9  Mux  uiKBrrLir  noH 
TUK  il&cjk«r. 


^ 


TABLE  VllL—CbHtinufd. 

CoWk  Milk  ta  oaniKAnii-Y   rb- 
ativKD.    aboi:t   TwRKT\--Fotni 

HatlHS  OLD. 

XurUcU  JD  t««t-tubc;  graitest 

wUb   pure.'  milk;   less  vtth 

>n  hy  acids     .    .   .    Not  p^moptihle  in  test-tube  milk    diliitod    with    wRtOft 

and  when  1  to  &  is  Dot  |ipr- 

cuptible. 

Wrtw »7-«8 K«-.~37 

Tc4altolid* 12-13 13-14 

Ftt  .   .    .   . **■■•, ■* 

AlbumioftUs ,      1 4 

)CiIk-«g»T 7 4.S 

Ask 0.2 O.T 

BiclBiB Not  present Present. 

Wo  mmttf  however,  reoogiti?^  that  infants  in  peneml,  as  reproscntwl  by 
ihoae  whu  live  in  cities  and  lai-j^e  towns,  do  not  rtHX'ivi'  tlic-ir  supply  of  milk 
It  oooD  from  the  cow'h  tiddcr,  but  that  the  milk,  as  a  rule,  is  about  twenty- 
(uor  hcmrs  old,  and  it  in,  thcrpforc-,  ofm-'s  milk  twenty-four  hours  old  that, 
antil  further  impruvwutnt  \s  made  iu  delivorinji;  milk,  we  must  compare 
»itii  fpeah  human  milk  and  modify  to  rorrcspond  to  it. 

Frofo  tJiis  txtmpanwHi  we  at  onre  see  (hat  himian  milk  and  cow's  milk 
diffa"  lU  markedly  from  each  other  iu  their  chemistry  as  llicy  do  iu  their 
dinimi  rrsudta  as  fixxls ;  and,  as  pnictifally  we  must  n«?  cow's  milk  in  arti- 
&(u]  feeding,  our  wi8Cf»t  course  is  to  modlfv  it  until  we  liave  approaciied 
tile  chemistry  nf  huiimn  milk  as  eloM'ly  as  jiossiblc.  Tlieix;  is  no  d<iid)t, 
fcnwevor,  that  o^^iwV  milk  unm<»dificd  has  at  times  prove<l  to  be  cliiiieally 
■ORRHful  in  the  rearing  of  infants.  In  jmiiIs  of  France,  notably  in  linttany, 
die  iufanbi  among  the  (KnsautiT  are  put  directly  to  tlie  cuw's  udder,  and  xvith 
■pfmrrolly  p»d  results. 

I  know  of  a  stronjr,  healthy  woman,  twenty-four  years  old,  who  is  one 
of  a  &mily  of  oi^jht,  all  of  whom  iu  their  iufauey  never  tasted  any  milk 
Urt  dxai  which  tlioy  received  from  their  parents'  cow,  sucking  it  directly 
fcfn  the  udder.  The  jjr™t  weight  of  evidence,  however,  is  that  the  averag^e 
in£uil  in  the  mrly  monllis  of  its  life  <1ch«  not  digest  uuinudified  ouw's  milk 
*hm  introduced  by  the  usual  methods. 

The  exceptional  instanries  where  it  is  tolemte<l  have  their  nonnferparts 
(■the  mtxcen  of  many  t»tlier  I'i-hkIs  diverse  in  their  eumiKwition,  and  only 
*cnit  to  prove  tliat  hutnan  digestion  can  at  times  be  tanifwrcd  with  witb- 
'W  much  apparent  immodiato  injury,  and  to  emphasize  tlie  ;reneral  nilo, 
*tat  ijic  cliemistry  of  the  KkxI  which  will  produce  the  liest  average  result 
AiuM  be  tile  elicmistr>*  of  human  milk. 

I  tm  aware  that  K*^herieh'  has  announce*!  that  he  has  snocessfully  fed  a 
Wiy  ten  wwks  old  on  unmixliBed  cow's  milk  one  rpiart  per  ilay,  stcriliw.-d  ; 
1«I  it  ia  only  oetvssarj'  to  refer  to  Analyses  VIII.,  IX.,  aud  X.  on  page  284, 
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to  show  that  sterilization  alone  is  not  sui&cient  for  success,  which  statement 
indeed  is  merely  an  every-day  experience  of  those  who  clinically  have  much 
to  do  with  the  management  of  the  infant's  food.  The  milk  in  the  above- 
mentioned  Analyses  VIII,IX.,andX.,  being  directly  from  the  breast,  was 
certainly  sterile.  It  will  be  noticed  tliat  the  chief  difference  in  IX.  andX. 
is  in  the  albuminoids.  The  infent  was  doing  perfectly  well  with  the  albu- 
minoids at  2.o3.  The  nurse  was  fed  on  a  rich  diet,  and  the  infent  vomited 
curds  which,  so  far  as  could  l>o  judged,  were  identical  in  size  and  toughness 
with  the  thick  curd  of  undigested  cow's  milk.  The  analysis  then  showed 
the  albuminoids  4.G1,  corresponding  to  the^jereentagc  of  cow's  rather  than 
woman's  milk.  The  vomiting  continued  until  the  woman  was  put  on  a  less 
nutritious  diet,  when  the  vomiting  ceased,  and  the  infant  continued  to  thrive 
on  the  milk  with  its  albuminoids  reduced  to  2.90. 

Before  speaking  of  the  various  modifications  of  cow's  milk  which  are 
necessary  to  make  it  correspond  to  human  milk,  it  will  be  well  to  say  a  few 
wortls  about  its  properties,  as  represented  in  Table  VIII. 

The  reaction  is  stated  to  be  slightly  acid ;  and  this  is  the  case  whether 
it  has  stood  twenty-four  hours  with  ordiuar}'  care  or  whether  it  is  tested 
directly  froui  the  udder.  This  I  have  determined  by  direct  experiment :  so 
that  prac^tically  the  same  amount  of  modifitation  will  be  correct  for  the  first 
twenty-four  or  thirty-six  hours,  so  far  as  the  reaction  is  concerned. 

Of  the  total  nitrogenous  constituents  of  the  milk  which  are  classed 
under  the  general  term  of  albuminoids,  and  of  which  the  casein  and  the 
albumen  are  jNirts,  the  coagulable  albuminoids  are  proportionately  larger  in 
amount  in  cow's  milk  tiian  in  human  milk,  so  that  under  the  same  condi- 
tions a  larger  ciird  will  be  formed  with  the  former  than  with  the  latter. 

In  conjunction  with  Dr.  Harrington  and  Dr.  Townsend,  I  have  recently 
made  some  careful  exj)erimeuts  as  to  the  relative  coagulability  by  acids  of 
woman's  milk,  cow's  milk,  and  cow's  milk  diluted  with  lime-water  and 
barley-water  in  various  proportions.  The  coagulation  by  rennet  was  not 
found  to  be  a  satisfactory  or  reliable  test. 

Table  IX.  gives  tiie  results  of  these  ex|>eriments,  which  may  prove  to 
be  of  considerable  value. 

TABLE  IX. 

Equal  volumes  of  fluid  in  test-tulK-s.  Ten  drops  of  floetic  aeid  added  to  each  test-tube. 
Each  test-tube  inverted  elowly  three  times,  so  as  to  insure  thorough,  equal,  and  unifonn 
mixing  in  all. 

1.  "Woman's  milk No  curd  perceptible  to  the  eye. 

2.  Cow's  milk  mw Large  curds. 

3.  Cow's  milk  biiiled Same  as  2, 

4.  Cow's  milk  sterilized  by  steam Same  as  2. 

^-  Cow's  milk ".    .    .    .    2    purts  |pj^^^^^^^2 

Water 1     part     > 

6.  Cow's  milk 2    parts  l  c  .^         r 

^ ,  •  y  fcame  as  5. 

Lime-wRter 1    part    > 

'■?^*'^""^'* -    P'^^nSlightlv- finer  than  Sands. 

Water Ij  parts  i  • 


Vulwn  a  K'W  dmpe  nf  raerouric  nitrate  solution  were  added  to  woman's 
milk  and  to  ciiw's*  milk  diluted  1  to  5,  a  fine  coagalum  was  produced  in 
tbewtHnan's  milk  and  a  still  finer  one  in  the  row'?*  milk. 

Tlien-  was  found  t<i  be  praetk-atlv  uo  diflVreuu'  a^  to  tlie  rapidity  of  Ihe 
nwgntnHon  of  the  diflerent  fluids. 

Cuw's  milk  taken  din-L-lly  from  tlie  lulilcr  was  found  to  coagulate  tn  juisl: 
ailarve  eurdjj  as  when  twentv-itnir  houn?  old. 

It  is  tluia  rtet'u  thai  there  is  no  diflVrt-ncc  in  the  coagulation  of  raw,  boiled, 
mnl  milk;  alsi)  tltat  prai'ticrillv  the  8iz('  of  thr  mix)  dc-|K.-nt|s  on  the 
ion  of  tlie  albuminoids,  lythtT  than  on  any  c-siKt-ial  pn»|K-'rly  l>i>lon|^iiig 
ta  thr  sul»ta»ec  witli  whic4i  the  dilution  Is  made.  AV^ith  lime-water  the 
avll  i*  the  «anu'  a.s  with  wat^r  in  equal  amount,  and  Iwirley-watcr  only 
Awk  ft  fnytionnl  diffcrnuft'  fnini  the  rr«ult.-  with  plitin  water. 

The  fht,  Hj  far  as  \vc  know,  is  butli  iu  amount  aud  iu  tonality  the  same 
inUitJt  milkjs. 

Tlir  nihil minoidit,  »t  8hown  in  the  tahle,  are  four  timffs  as  prat  in  amount 
inrtiuV  milk  an  in  wnman'^,  while  the  milk-su^ar  hoMs  the  nlatioii  nf  7 
inwiininn's  milk  to  4.5  in  coVa  milk.  Tlie  nsh,  on  the  ootitrar}%  is  iu 
wwuan*!*  milk  only  0.2,  xvliile  in  <N)W*a  milk  it  is  0.7. 

In  row's  milk  as  oummouly  used  for  fo<jil  wc  must  rcct>gnizc  tlie  presence 
*n«rteria, 

TIh-  question  is  now  redufY'd  to  the  dJiTcrpnt   mi'lluKits  iTJipIoywl   in 

OMdifrin^  cow's  milk.     Tlii^  niiiy  Ih?  doue  by  diluting  it  with  water,  hy 

tratin^  il  and  then  <lilutiiig  it  when  used,  or  it  may  l)c  mijdilied  by  the 

Tlri'nw  {Mitent  foo<U  or  by  any  other  adjuvant,  such  as  barIey-wat<M',  lime- 

■l**T,  or  rrrara. 

In  itrJer  t-o  ascertain  the  ooiTeetness  of  the  statement  so  often  made  that 
"itteininnts  iwt  mprhanir^lly  by  getting  as  it  were  l)etwern  the  particles  of 
tliP  ojdffidnni  during;  r'«u:ulation  and  thus  preventing  their  running  togotheT 
iad  forming  ft  hir;jc«i  n.nipact  mass,"  I  have  lately  experiment^nl  as  follows 
frith  vsri(»RS  mil»tanen). 

Iq  fath  nf  six  li-Ht-tuljes  of  equal  ralibiT,  and  eimtaining  5  oc.  of  hot 
;  10  cc  of  milk  were  placed.     In  test-tubes  II.,  III.,  IV.,  V.|  and 
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(I 

IL 

u 

xa. 

H 

IV. 

II 

V. 

It 

VI. 

VI.  wore  added  equal  portions  respectively  of  Monin's  Food,  RobinsonV 
Barley,  Imperial  Granum,  cracker-cm ml«4,  and  breadHTiirabrt.  The  allm- 
miiuiiUs  wurii  llicu  ctKi^ulated  as  beibre  witii  acxtic  acid,  aud  the  lulluwuig 
results  were  obtoiucd : 

Toeuiubo  I.  hot  vmtcr  and  milk, — fln>e»t  ctird  of  all. 

"      und  Mcllin'4  Fuod, — not  bo  Umi  at  I. 

"        "    Robiuson'n  BiirWy, — alxtut  like  IT. 

"        <'    Imporiul  <jnintuu, — not  »q  floe  a»  II.  «ud  III. 

"         '*    cnii-kur-urumlw, — uul  >o  floo  w  IV. 

*^        "    l>read-i:rumb», — notMifioowV- 

There  is  no  dimbt  that  where  no  attctinani  was  added  the  eard  luokod 
decidwily  finer,  while  where  atteuuauts  were  used  there  was  not  a  j:rcat  deal 
of  diflerence  l»etwoen  tlie  snlif^taiu'cfi  enijiloyi'd,  except  the  jiossibly  rather 
larger  curd  according  as  the  attcnuant  contained  a  larj^r  jjenx-ntage  of 
staivli. 

AVc  Ri&y  e«:)neludc,  then,  until  eomething;  more  definite  ie  known  con- 
cerning tliis  rather  tbeoretit-al  merh<jd  of  trcatiiif^  the  curd,  that  dilntion 
with  plain  water  in  the  most  prjc-tit-al  aud  rdiL-ieut  meaus  at  our  command. 

Table  X.  lift:*  been  prepai*ed  to  show  the  analysis  of  the  diffeivnt  mi^lfl- 
catio[is  a»  they  are  jyiveu  to  the  infant,  aud  serve  aa  a  reference  tabic  to  the 
phyaiciau,  who  by  tliis  meuu^  can  readily  see  liow  uc*ar  to  or  far  from  the 
standard  human  milk  be  is  getting  when  he  decides  to  uae  one  of  these 
modifieatlous  in  feeding. 

TABLE   X. 

Cbmpariton  of  Wbmtm'a  MUk  with  Caw'a  Milk  and  Ome'B  Milk  modified, 
(Tbe  flRum  are  approiimato  and  reprweot  gva«n]  arenges.) 


RBIO- 

TIO!*, 

9TiJtcn. 

tB..v_   Total 

Pat. 

ALRU- 
MIK- 

otm. 

8ca*a. 

ASM 

Woman's  milk .... 

Sli^bUy 
alkali  riFt. 

0 

88 

12 

8-4 

1^ 

7 

0.1^ 

Oow's  milk,  2  parts .  . 
Water,  I  part   .... 
Cow's  milk,  1  part  .    .  ' 
Water,  1  p«irt    .   .    .    .     ' 
Cow's  milk,  1  part  .  . 
Water,  3  part*.    .    .   .    i 
Cow's  milk,  1  port  .   .  | 
Water,  4  partH  .   .    .    .   f 

Slightly 

0 

86-8 

18.2 

4 

4 

4.6 

0.7 

SlighUy 

lurid. 
Slifihily 

ucid. 
SlighUy 

acid. 
Slightly 

acid.' 

0 

0 

0 

0 
0 
0 

0 

91.20 
98.40 
9S.G0 
97.SC 

90.81 

8.80 

6.60 

4.40 

2.64 
72 
9.88 

6.08 

2.67 

2 

1.88 

0.8 
10 

l.SS 

0.83 

2.67 

2 

1.88 

0.8 
10 
1.86 

0.88 

8 

S.S& 
l.SO 
0.9 

6.78 
4.36 

0.44 
D.8S 

OJS 

0.14 
2.0 

0.26 

0.17 

Condirm'jd  milk,  1  part'  | 
Wator,  W  iwrts  .    .    .    .    ( 
Condcnsvu  milk,  I  part'  j 
Wutpr.  I 't  parts    .    .    .    | 

Ntrutnil. 
Neutral. 

LufllanJ's        sterilised ' 

Loefland'*       Btariliaad 

milk,  1  part' 
Wat«r,  G  purls  .... 

Acid. 

0 

62.87 

87.18 

10.86 

10.27 

18.78 

S.2S 

Acid- 

0 

94.02 

6.9« 

1.76 

1.66 

2.23 

0.86 

)  Bf  valuina. 
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TABLE  X.—OotU»nued. 


Reao- 

TIOH. 

8TABCH. 

Wateb. 

Total 
Solum. 

Fat. 

Albu- 

MIK- 
0ID6. 

SOOAX. 

Aih. 

KciiU't  Food. 

Fit  ...    .      1.91 
Albuminuids    8.28 
Susir  .    .    .    88.92 
Aih ....      1.69 
Starrh  .   .    .   40.10 
>     \k\lur 

1 

10 

Neutral. 

8.66 

91.76 

8.26 

0.17 

0.75 

8.64 

ai4 

"J 

Imperial  Granun 

Pit  ...    .      1.01 

AlbumiDoidB  10.51 
Sugir  .    .    .    trace 
A>^.   .   .   .      1.1(1 
SUirh  .    .    .    78.98 

Milk 

Water.    ... 

1. 

s 

82 
M 

SliRhtly 
acid. 

2.se 

92.88 

7.12 

0.08 

1.88 

1.86 

0.81 
1.88 

1.64 

Trace. 

1.6 

1.5 

0.08 
0.28 

0.26 

99. 

Uellin's  Food. 

Fat  ...    .     0.15 

Albuminoids    5.95 
SuKv  .   .    .    48.20 
Affa.  .    .    .      1.89 

8 

Sliphtly 
acid. 

Present. 

91.74 

8.26 

0.004 
2.0 

0.17 
2.00 

2.17 

1.44 
2.26 

8.69 

0.06 
0.86 

0.4 

Milk '48 

Water 48 

2.004 

99. 

;  Cantrick's  Soluble  J 

AI)>uminoids  1K.22 
IViirin     .    .  G7.74 
Witcr  .   .    .    (1.14 
A.h  .   .    .    .    y.!H*^ 
Wattr 

1 

'^ood. 

3 

96 
99, 

Neutral. 

Unchanged 
starch  is 
present  to  ft 
ven'  conflid- 
eraulo    ex- 
tent.   {Dex- 
trin 2  p.  c. 
claimed  by 
the  makers. ) 

97.22 

2.78 

0.16 

0.64 

? 

0.09 

Barlry-  Water. 

A»  a>iu&lly    mudc 
1    *ith  Kohin'wm'e 
1    Barler,  coiituins 
»i<ireh  1.4. 

Hilk 

1 
.    2 

Acid. 

0.47 

90.75 

9.25 

2.66 

2.66 

8.0 

0.46 

S 

1 

Bif^trff  Crfam  Mixture 

(for  infltnt  of  8  months). 

Oam  .    .    .  3  ^ 

■ 

Milk     .    .    .  )  1 
Water  .    .    .  i  8 

S5 

Acid. 

0 

91.66 

8.44 

2.7 

1.8 

8.8 

0.14 

Milk^ug«-.3lj 

■ 
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TABLE  X.— 

ymiinued. 

Reac- 
tion. 

Stabcu. 

Wateb. 

Total 

SOIJDS. 

Fat. 

Albu- 

HIK- 

OUM. 

SUOAB. 

Ash. 

Meigs  ^fixture. 

Cream   (14  to  161     _„ 
per  cent,  fat) .  j    ^ 

Milk ?1 

Lime-water    .    .    .    j;2 

Sugar- water:        "l 
Milk-eugar,           -  „ 

Water,  1  pint.  J 

Strongly 
alkaline. 

0 

88.85 

11.62 

S.60 

1.21 

6.66 

0.26 

SsJ 

Mixiure  recommended.^ 

Cream  (centrifu- 
gal cream,  20 
per    cent,    fat 
diluted  i  or  j). 

Milk 

Lime-water  (di- 
luted J). 

Milk-sugar  ^sy 

Water    ..38 

g2 
'    53 

Slightly 
alkulinc. 

0 

88.42 

11.68 

4 

Ml 

6.26 

0.21 

38J 

1  The  flerurea  In  this  case  were  obtained  by  actual  aiialysio  of  a  mixture  as  made  by  one  ot  mj 
t>atlentB  fh>m  the  ordiuary  milk  and  cream  supply. 

Note. — To  prepare  1  pint  of  food  for  use  in  24  hours :  take  milk  and  cream  (20  per 
cent.)  as  soon  as  it  comes  in  the  morning,  and  mix  as  follows: 

Milk,     52; 
Cream,  ^  3 ; 
Water,  5  10; 
Milk-sugar,  2  mea.'^ures. 
Place  in  flask  in  steamer  and  steam  for  twenty  minutes ;  then  remove  the  flask  ftwm 
the  steiimer  And  when  still  slightly  warm  add  lime-water  ^  1 ;  place  on  ice,  and  give  the 
proper  amount  at  the  proper  feeding-times. 

In  considering  the  preparation  of  the  various  foods  with  reference  to 
making  them  correspond  in  their  analyses  as  nearly  as  possible  to  human 
milk,  tlie  question  is  somewhat  simplified  if  we  recognize  tlie  fact  that 
although  the  percentages  of  the  ingredients  of  human  milk  vary  under  cer- 
tain circumstances,  yet,  as  has  already  been  explaincfl  in  an  earlier  part  of 
this  paper,  so  far  as  the  age  is  concerned,  in  the  early  months  there  is  so 
little  difference  that  a  variation  is  as  likely  to  occur  between  different  milks 
of  the  same  age  as  in  the  same  milk  at  different  ages,  so  that  we  probably 
are  doing  wisely  not  to  cliange  the  percentage  of  the  ingredients,  but  as 
the  infant  grows  older  give  a  food  qtialitativcly  uniform,  but  of  varj'ing 
quantity. 

It  will  at  once  be  seen  by  referring  to  Table  X.  that  no  matter  how  cow's 
milk  is  diluted  it  cannot  he  made  by  dilution  alone  to  correspond  to  biiniaQ 
milk.     It  is  well,  however,  to  remember  that  clinical  experience  has  shown 


infants  w^m,  oven  in  tho  early  days  of  lifo,  to  digest  the  allinniiiioids 
wdl  cnuugb,  jtruvulwl  that  thoy  are  sutticiently  diUitod, — that  is,  abuitt  four 
timni,  which  mliux^  tlicm  to  one  |ter  cent. ;  and  this  will  he  of  signifiranne 
when  we  come  to  ppe|)are  a  fuod  which  shall  correapoud  to  htiiimn  milk. 
H  hnwcvor,  wt^  rwhitv  w)wV  milk  sn  that  the  prrrontajre  of  nlbiiminoids  is 
UK,  Uu"  fat  and  itiigitr  fall  mt  far  lK>tu\v  tho  staiidaitl  that,  alLtiou^rh  the  ti»h 
lathe  proper  pc-rcenlaoje,  yet  we  have  an  arid  fuud  inurkLxlly  deficient  in 
^  nutritive  quality  aud  with  itH  total  Holid^  reprertentjod  by  3.25  instead 
rf  12.  ' 

Tlirrp  ifl  a  very  lai^:^  nmnljcr  of  fiaient  foods,  but  they  all  claim  about 
At  suae  advanlaj^,  uikI  chiwly  rp.Hi'nihl(»  one  atinthcr  in  their  coiif*litiii-nt», 
■rI  iu  their  endeavor  to  make  t-ou'fi  milk  easily  dij^esiible,  and  ulwo  to  niake 
llitir  nsnltin^  analydi^  a^^rec  as  closely  a.s  possible  with  tliat  of  bunian  milk. 
Tfccn?  an-,  however,  certain  differences  by  which  we  mii  diviilo  them  into 
dms,  and  we  can  sjieak  of  individual  l'o*Kiiit  as  represejitinj;  their  clnHs, 
m\  (iiufl  iliuAtmtc  the  a)mpi6ition  of  all  luod.s  which  have  so  far  been 
Jnifwl  for  infant -feeding. 

Mr  own  opinion  in  ret»ar«l  to  |Kitent  fiMwl:*,  m*  a  whole,  is  lliat  they  must 
MMBftrily  be  unreliable;  they  are  thrown  on  the  market  in  siieh  numbers 
(bit  the  a)mpetirion  i»  extivme,  and  when  once  (liey  have  made  a  reputation 
tttnoot  but  feel  that  irn-gularities  nnd  chan^,  flight,  |}erha[tt',  in  the  eyea 
of  the  maker;),  may  luiinteutionally  er<.f-p  in  arid  carry  their  comptifiilion 
(till  fiirther  from  that  of  the  ^andiml  human  milk. 

Analv!«*s  lUinw  that  (here  i.*  .1  lack  nf  iiniforniilv  from  year  to  year,  and 
thai  original  elaimii  aiv  uppaivutly  fui^ultcn  ur  are  ulluwed  Iu  give  way  to 
cftc^icr  pDKlnction,  In  fact,  »s  my  experience  in  the  feeding  of  infants 
ioenHca,  and  an  I  examine  y<itr  by  year  the  diderent  foinls,  cihl  and  new, 
•  thfy  are  actually  given  by  myself  and  otlicrs.  1  am  struugly  impR-ssed 
»itli  tho  belief  that,  with  our  prewnt  physiological,  ehemiwd,  awl  clinicitl 
kbcnrledgr,  all  the  patent  (tMMh  are  entindy  unne<'cssary.  Their  dainiH  are 
■rt  imp[M>rted  by  intelligeul  aud  uuprc;)udiecd  investigation.  Their  manu- 
btaivnt  are  not  in  a  position  to  judge  correctly  coneeniiug  them.  The 
•■erit  of  their,  at  timt«,  apparent  suwess  dtwn  not  belong  to  tliem,  but  to 
odwr  acrfinifkanying  eircunistanccs.  They  do  gi*eat  harm  by  impressing 
BpQO  the  pnblie  tliat  a  cheaji,  easdy-preiwrwl  fntMl  is  liring  manntiictiired 
la  tW  giKKl  of  the  in(iiut  aiMl  is  belter  than  anything  tliat  <«u  be  pro- 
wred  cUewhere.  They  vary  too  gn^illy  iu  their  analyfios  to  keep  even 
*ithin  the  a^'knowledged  van'ing  limits  of  hunmn  milk. 

It  ifi  high  time  for  us,  an  physicians,  to  appreciate  exactly  how  inefficient 
^Ivcftatid  bow  misleading  in  their  claims  are  these  artificial  foods, 
in  what  a  titlse  position,  a.s  prottitors  of  and  advisers  to  the  public, 
Ware  pbcnl  in  doing  any  tiling  hut  ignoring  them.  They  have  a  place  in 
tliif  anicle  simply  Ixv-anse  there  is  no  doubt  that  they  are  kept  in  the  market 
bf  ihp  phyt)ician  rather  than  by  the  nuinnfacturer.  Tlie  latter  is  only  doing 
vliit  aDV  capitalitit  interested  in  a  busiue:as  venture  would  do.     The  former^ 
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it  seems  to  me,  is  acting  somewhat  bliuUIy,  and  is  iinintoationally  aiding 
the  business  intorc-gt^  of  otlicrK  at  the  expense  of  his  uwn  future  rejmtatiou 
as  a  scieutiiit,  and  of  his  ability  for  atla[>tin(|!:  the  truths  preuentud  to  him  by 
physioltpyir'  and  chomistrj'  to  his  clinical  evcry-day  praetioi'  among  iniaiit^ 
It  makes  but  little  difference  to  uh  ag.  pliysieiatis  as  to  what  these  f«xxls  are 
chiimed  fcu  ouutaiu  wheu  put  ou  the  market.  It  niake»  a  great  deal  of 
differcuec  to  ns  what  the  mixture  contains  when  given  by  the  mother  to  the 
infant  according  to  tlie  directions  on  the  label.  For  instance,  a  food  may 
kIiow  by  its  analysis  a  fair  |>ercentage  of  (at  or  sugar,  and  tiie  analyst  may 
Btatc  this  in  an  article  on  the  ix-sult^  of  his  investigations  or  in  a  repfirt  to 
the  manufacturer,  and  yet  this  same  iood  when  dilutetl  for  llie  infant'^ 
fe«?ding  may  have  these  ci^stitueutfl  reduced  far  below  tlie  rtaisonable  IjmilB 
of  nutrition. 

I  repeat  that  I  am  about  to  mention  certain  representatives  of  the 
different  classes  of  patent  foods,  meirly  to  fiirnish  the  practising  physician 
with  a  ready  means  of  seeing  at  a  glanee  exactly  what  lie  Is  giving  when  lie 
usc-s  UicfiL-  fiHHl>>,  and  not  bc^-ause  I  consider  tluU  their  mention  will  be  uf 
anv  dir(?ct  Iwncfit  to  the  subject  of  infant-feeding. 

t  have  ah'eady  published  in  the  Arrhivta  of  Petiiatricjf  {Xuj^iatf  1887) 
jwrt  nf  Table  X.,  and  I  would  here  state  that  in  the  CgurcM  fur  diluti-d 
condensed  milk  in  that  article  a  correction  should  in  justice  be  added  to 
each  calculation,  on  afx;ount  of  tlie  greater  sjwcific  gravity  of  condcnsc<l 
milk  (the  mixture  Iwing  made  by  volume),  while  the  otJu^r  foods  on  account 
of  a  lower  specific  gravity  have  their  percentage  rated  somewhat  higher 
tJiau  they  really  deserve. 

An  6xnminiiti(ui  of  Table  X.  will  at  omw  show  how  all  of  iheae  footla, 
when  preimred  for  and  given  to  the  infant,  wi<lely  differ  from  the  stamlard 
foixl,  womanV  milk,  which  is  represeultil  in  the  tipper  line  of  the  table;  it 
will  also  explain  bow  difGcult  it  is  to  tmiku  tlie  artificial  IikkIs  cornvjMiid 
to  human  milk  by  the  methods  which  are  usually  cmployetl,  and  also  the 
errors  in  percentage  wliicli  result  fi-om  these  mctho*ls ;  it  is,  in  fact,  a  series 
of  figunw  wliich  repnsent  the  element  of  nutrition  rather  tluin  of  digestion, 
and  the  merits  of  every  foixl  sliould  be  determine*!  in  this  way  Ix-forc  sub- 
mittuig  it  to  the  lest  of  clinical  ex|>erience,  for  our  cxtmmou  sense  must 
certainly  l>e  better  aatisfunl  if  we  know  not  only  that  the  intiint  is  digesting 
the  food,  hut  also  that  the  fixxl  itself  is  similar  (or  as  nearly  so  as  we  cau 
make  it)  in  its  proportions,  ingredients,  nnl  reaction  to  the  standanl  which, 
in  its  n'sults,  shows  the  lowest  rate  of  mortality. 

The  patent  foods  can  pmctiadly  Im?  divided  into — first,  those  which  are 
imnnu fact ui*ed  fnuu  cow's  milk  nuKlificd  by  cereals,  an<l,  soenndly,  those 
whicli  art*  n<tt.  The  first  cIjihs  i^onljiins  the  starch  of  the  cereal  untJmnged, 
or  converted  either  into  dextrin  or  glucusc. 

We  can  take  as  examples  of  the  different  classes  of  patent  fixnls  especial 
f(Kxls  which  will  represent  lai^e  numbers  of  other  fooils  so  far  as  illustradag 
their  good  or  bad  qualities  is  concerned.     We  have,  Uien, — 
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L  Condensed  milk  with  the  uUditinii  of  about  lit^y  j)W  crat  of  canc- 
ing^ftr;  represented  bv  "  Anglo-Swiss  CondciiiH-d  Milk." 

IL  Canddunl  milk  without  anything  added  to  it,  simply  cow's  milk 
cnpurated  to  ono-foitrtli  nC  \t»  volume  and  Lheu  Httiriliztxl;  represented  by 
"Loefland's  Steriliztd  Milk." 

III.  PepUtaiuxl  milk. 

IV.  CondensuJ  milk  mixt-d  with  a  cereal  and  it£  stardi  unnlimngcd; 
Kpresented  by  •'  NostlC's  F.kkI." 

V.  A  a?r«il  ftxid  witJi  its  starch  convcrtal  int<j  glucose;  represented  by 
-MelliuV  Food." 

VI.  B{ual  parts  of  |Xjwdorrd  milk  and  wlit^t,  the  milk  partially  ik\>- 
bmued  awl  the  ncaroh  (Hmverttxl  jiitu  suliible  stareli  and  dextrin  ;  represented 
ly"CWnrii:k'sF(Kxl." 

Id  making  this  divit^inn  of  i1ii>  fcHMlti,  and  In  dietnifwing  their  iinalyBea, 
I  do  Dot  here  enter  iut<»  t\\v  ([Utstion  uJ'  whether  lliesc  cspei-ial  analyses 
m  cDrreet.  They  are  taken  directly  from  the  advertisements  of  the  foods 
thisntielves,  and  the  dinvtioiii*  fur  pn-jkaring  cwdi  i<>ud  are  taken  from  its 
<nrn  printed  labels  and  cinulurs. 

C'ondeii^'d  milk  represents,  in  its  prodoL-tion,  its  clicraistry,  and  its  elin- 
KbI  reKulttf,  a  very  tiiir  illnstnuion  of  what  luuf  Itn^n  said  on  lhi>  Mnbjct'i  of 
pttent  foods.  It  lias  sti'ong  advixutes  and  strong  opponents,  but  a  simjile 
muidenition  of  it^  vital  ]ini|>ertios  will  «wily  explain  its  8ni-oeiBe8  and  its 
&ilim».  It  \n  a  pn'|mr.ttirjn  wliieh  varit^  greatly  in  it8  eumpusitlon,  at  times 
bong  a  mixture  whit-b  hxs  fvidfully  liwn  luade  from  skimmed  milk.  Cim- 
deoscd  milk  lA  nut  a  st*,TiK'  food,  which  mi}i;ht  be  supposed  fnira  the  process 
of  itrt  maniiiiu'iiire  to  be;  the  taae,  e;nltures  having  been  nuuh;  din-ntly  t'nym 
•nn  by  b»jth  (iautit-r'  and  Jen'rics.'  Any  fiMxl,  huwcver,  whieli  is  mixed 
water  would  at  any  rate  have  to  be  rcsterilizcU  when  mixed  for  the 
iafiuit*s  Uitp.  In  Table  X.  the  [tcreentage  of  tlie  ingriHh'euts  of  mndon»cd 
nUk — whL-n  diluted,  as  it  eommonly  is,  nine  times — is  given,  and  wc  at 
flow  sec  why  it  is  easily  digested  but  nun-ntitritious,  fur  the  albuminoids, 
«h,  ukI  taignr  have  been  rethieed  to  the  proper  amount,  but  list'  fat  is  far 
friiui  allaining  the  pro|»tfr  pen-entage. 

When  a'jain,  as  mh;»  also  in  the  tabic,  and  as  is  ver>'  often  done  by  phy- 
ttrioiis,  tlie  <liIntion  is  made  fifteen,  nil  the  ingrnlicnts  c>x<rpting  the  ash 
IR  Ml  for  reduci^d  below  a  mastinably  nutritious  food  that  we  can  well 
udentaod  tlie  Inul  resnib*  \vhi<-Ii  hava  so  often  been  reported  concerning 
andeii«rd-mi]k-fe<l  inltmts. 

The  large  amount  of  cane-sugar  used  in  preserving  condensed  milk  is  a 

at  mtJier  against  than  in  fiivur  of  thi-^  prepamtion,  and  will  lie  referred 
iklw,  in  discussing  the  proper  kind  of  sugar  which  should  be  put  into  an 

Sdal  food. 
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Clinically,  then,  pomlnisod  milk  rcprrsents  a  food  easily  digested  but  uot 
Bufficieiilly  utitritious  :  the  former  explained  by  its  \u\v  [len^ntaf^e  tif  albii- 
minoids  ami  ash,  its  iieutml  reuctluu,  itrj  autiiermctit  pixjptirties,  and  Its 
proper  percentage  of  sugar ;  the  latter,  by  its  great  lack  of  fot  Among 
tJie  pMjrer  clasfii^  and  iu  infant  u.syliiin.s  it  \a  a  favorite  fuod  fur  tliR  phytji- 
ciau  to  pn-wribe,  bewiuse  tbe  intauts  digest  it  tk»  easily;  but  the  testimony 
of  those  elinical  observers  who  look  beyond  the  tomponirj-  digestion  to  the 
subftwpient  nutrition  of  the  child  hUp|Hins  the  vil-w  tliiit  (■oiidt'n.s^tl  milk, 
even  if  we  set  aside  the  ubjectious  tu  which  all  patent  foods  are  subject, 
must  be  modified  by  more  than  the  acklition  of  water  before  it  can  safely  be 
given  a^i  a  continnotid  food  to  the  average  infant.  Kor  prejKirinj;  the  way 
fur  oUier  more  nutritious  foods  in  en^iCi}  of  difficult  digi^tiou,  for  oouve- 
nienee  in  travelling,  and  where  for  any  reasiui  the  intelligence  or  the  pro|)or 
dcsitv  to  take  trouble  al>out  the  food  is  lurking  in  the  parents,  eoudensed 
milk,  from  Un  f*iniplieity  in  prp(Einitic)n  ha  well  aa  from  its  otiier  attributes 
meutiuutxl  almve,  is  a  valuable  addition  to  other  more  ratioual  methods 
of  artifieial  feeding.  The  commonly  aceeptod  opinion  that  condeuswl  milk 
contains  tiMi  much  HUgur  is  an  error,  for  by  referring  to  the  table  it  will  Ih; 
seen  Ihut,  us  usually  given,  the  sugar  in  tlie  mixture  is  below  the  pi-oper 
percentage,  and  we  have  merely  the  &t  to  deal  wHth,  nnd  the  reaction,  whidi 
Hhonid  l)e  msidc  alkalin(^  We  must,  thi-n,  niiKlify  tliis  coudcnswl-milk  mix- 
ture ;  and  nut  ouly  Is  the  fat  an  important  part  of  this  niodilitation,  but  the 
proper  amount  of  fat ;  for,  although  it  is  admittcfl  that  a  large  percentage 
of  surplus  fat  is  fre<|uently  found  in  the  fieces  of  iniimts  whose  digestion 
ami  nutrition  art;  iionnal  and  whose  finHl  is  breast-milk,  yet  we  have  no 
more  right  to  conclude  from  this  that  a  small  percentage  of  fat  is  sufficient 
lor  nutrition,  or  tJiat  a  large  pertxsntage  will  be  taken  care  of  by  this  outlet, 
iimn  we  have  to  assume  tliat  there  is  too  taudi  o.\ygeu  in  the  blood  iM-jausc 
wo  find  that  a  certain  su]-|>lu.s  of  oxygen  is  foimd  in  the  arterial  blood  and 
relumed  to  tlie  lungs  in  the  pulmonary  veins.  In  fact,  it  is  far  more  prob- 
abli'  that  natun;  iutriRlurcs  a  certain  pereeutage  of  fat  Into  Iiumati  inllk  witli 
a  purpose  which  can  only  be  aeccfmplished  by  that  jiei-ecntagf!,  and  that  it 
is  an  error  to  vary  this  perrentage  beyond  the  vai-iation  which  commonly 
iKxnirM  in  average  human  milk. 

The  piVHlnetion  of  animal  heat  is  so  very  important  a  jmrt  of  tlie 
young  intlint's  well-lx'ing  that  it  is  not  surprising  that  we  should  find  so 
large  a  iH'nvntage  of  fat  and  sugar  in  the  fiwKl  which  is  pmvidwl  fiir  it. 
W'u  should  remember  also  that,  whi  le  the  sugar  is  the  more  digestible  of  the 
two,  tlie  fat  contains  more  ]M)tential  energy  (that  ts,  heat-prod iieing  power), 
in  a  given  weight,  tJian  the  sugar,  and  that  its  piT.*encc  in  the  milk  is  not 
only  Hir  the  |i«r|>ose  of  nutrition,  but  al.so  as  a  means  for  the  maintenance 
of  tlie  Uxlily  lieat.  This  fnnntion  of  the  fat  cannot  with  impunity  be 
triflMl  with,  and  is  essential  fur  tlmt  active  metabolism  spoken  of  in  an  ear- 
lier part  of  this  piiiwr,  with  its  corresponding  rapid  inerea'«e  in  gixiwth,  so 
well  exemplified  in  the  very  organ,  the  stumafh,  which  reeuivea  this  beat- 
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A  proper  umount  of  fat  is  prtjUibly  of  gnat  akl  iu  Uw 
ion  of  flip  ftpcal  dist^liai^w.  From  wlmt  hits  Ix^'ii  said  aljovc,  wo 
tiitMiU  iiatumlly  exjH-c't  tlmt  iitik-s8  thu  ataiHlanl  j>erceiita;^if  uf  thi  wta 
or  ai  Iwist  a  near  apprwuli  to  it,  troiihle  would  be  likely  toarist; 
UtA  thirl  <vtrr**^p<>n(U  t*>  my  imliviiluiil  experience  in  the  eases  wlicre  the 
aifHriuI  ingri-dieiil  whirli  wan  difitiirbin^  the  HUiieeMtt  of  Llie  i'luvl  was  tho 
fitt.  I  have  found  eliuicuUy  tliat  under  tho  proiwr  jjcrt^ntage  of  fat  tiic 
ontntiun  sutfers,  the  dij^estion  is  n«it  *>  potnl,  and  there  is  a  teudeney  to 
ODaiU|i»tiuu,  while  whore  ihe  iat  jK'it«ntaj;t;  in  decidedly  ahi>ve  tlie  standjinl 
ibe  (li^f^tiua  id  very  much  alfeeted,  there  is  a  tendency  to  diarr]ia>ji,  and  in 
c«Dari|uence  a  resiiltjnjr  jnwr  nntntion. 

I'uhws,  then,  it  is  im]K>*sihh^  to  Ije  moi-e  exaet  in  arnnijrinj;  ibe  [M?rceiit- 

Ilgc  (if  fat  in  cundeused  milk,  as  is  otlen  the  eitse  muiiii^  the  pooiXT  elasses, 
nbcrt  iwd-Iiver  oil  is  used  as  a  ehenp  expedient  fur  reetifvix^j  thiH  souixi-  of 
■nr.  the  acldiHon  of  indelinite  nniuiints  ni'  fat  to  a  fntnl  is  to  Ix'  depix-eatod, 
jttk  as  it  is  imwifle  to  aild  imli'tiiiiti-  ainoniits  ol'  sii<;:ir,  luiA  we  sluiuUl  seek 
fijra  Ix-ttcr  eomhiuation  tlinn  is  uHered  tu  us  iu  eoudeuscd  milk. 
-  It  IK,  hnwever,  practieally  a  veri-  simple  matter  tu  iiiemuy  tlie  pereentagc 
tffiit  in  a  niixliire  such  as  ixindenseil  milk  lunl  wafer,  hy  meanj?  of  the 
pKifier  amount  of  eiram  of  a  jfivcu  fat  percentage,  sueh  as  will  be  exphiiued 
Jttif.  Thus,  hy  referring:  in  Table  X.  to  eoudetisetl  milk  dibite<l  nine  time.% 
lit  w  tlmt  in  one  huiuli-ctl  jiarts  of  hik-Ii  a  mixture  there  is  only  1.30  pc^r 
out.  of  (at,  and  tn  raii*e  tliis  [jcreentage  to  tUe  projier  4  {nr  cent,  we  must 
vW  sufficient  UO-|>er-eent.  cream  to  make  up  2.(jo  per  cent,  of  fat  in  the 
i]j0(lcnaed>milk  mixture  :  this  is  <^ly  done  by  t)ve  rule  of  three : 

hHi  parts  eream  (2ii  p.  e.)  :  20  : :  j:  :  2.(i5. 
30  #^265.    a?=  1^\  cc  of  cream  to  be  added  to  each  100  ec.  of  con- 
ihnnii  milk  diluted  nine  timm:  this,  pnu'tically^  is  about  one  dmelini  to 
tWiy  oonoe. 

The  second  kind  of  condensed  milk,  ivprt-sented  in  the  taiile  under  the 
!■■«•  of  "  F^K'flaiidV  Sttrili/AHl  Milk,"  must  Im*  ililuteil  ten  limes  in  order 
■M  die  albuminoids  should  Ik>  broujjht  within  proper  linuts  for  di^reslion. 
Tkik  raluecv  the  total  snlid:*,  fat,  and  suf^r  to  nueh  a  minimum  |ierccntagc 
Ail  fiif  purjujses  uf  nutrition  a  eousiderable  amount  of  nnxlifieation  would 
V  milled,  atHi  (|uit4'  as  uuk'Ii  as  li>r  fresh  eow\s  iriilk. 

l*rjtlfini/A-<l  milk  is  oow'^  milk  with  its  albuminoids  |iartially  ur  entirely 
ii^tittiil  by  nieiuis  of  the  extract  of  pancreas  am!  soda.  Now,  theif  is  no 
It  tlint  the  aihuminoicL^  of  com'V  milk  have  beeti  a  source  of  trouble  to  the 
infiuitV  dijfi-stive  ap|Nimtus,  und  under  certain  circumstances  r.-au  with  great 
beotfit  l<i  tlie  infant's  (li}>:cstion  be  treate<l  by  pretliRestinp  them  for  a  time  and 
llHI^Uofrin};  a  stonuu-h  which  otherwise  dijrests  well  to  rest  and  nrover 
wilt  it  w  uf  use,  a\»t,  where  a  di^-ided  idiosyncrasy  of  tho  Individual 
pfwludvs  the  dif;ostion  of  these  in^rp<lient9  of  tlie  milk;  hut,  l>esides  that, 
tiy  '  "  '  in  U  often  attritnited  to  the  lack  of  |K)wer  to  digest  albuniirjoida 
•ta^,  ,L  m  iJu.t  tiie  stomach  is  simply  rebelling  against  an  omuimt  of 
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albuminoid;?  abnvo  the  stamlapd  porwnta^,  or  a^ai  nat  some  other  ingrodip-nt. 
It  wiiuld  seem  t!iat,  fur  the  avera;^  mPaiit  digestion,  tlii»  pr<xli<ni!<tiu'^  uf  tlie 
albuQiiiioid^  or  auy  other  coustitueat  af  the  milk  is  t-ontran.'  to  nature's  teach- 
ing. Thoiv  aiv  certain  natiind  functions  which  Hhntild  lie  allowed  to  act  as 
they  do  on  lutniiLri  milk,  and  it  si'enis  irnuioiial  and  contrary  to  thf  laws  of 
physiolo^'  not  to  cm-ouraj^o  all  tho  functions  to  at't  natiirally,  each  in  itg 
own  province,  inKtcad  of  forcstidlin};  their  ai'liun  and  allowinp  thoni  to  fail 
intti  disuse  iukI  thus  1k'  wcakcnoL  The  Imhy's  slornat-h  is  intcndixl  to  di<^*st 
albuminoids,  and  not  to  have  tlie  album'noids  di>tcste<l  for  it.  Clinically, 
also,  the  nap  of  poptttnized  milk  Hiipport^  thiu  view^  fur,  bo  far  ae  I  know,  no 
very  brilliant  rf.-*tilts  liave  Ih^cii  obtained  from  its  use.  PqttoniiMd  milk, 
then,  is  a  food  consisting  of  (oo  lar^e  an  amount  of  diluted  albuminoids, 
too  little  sujpir,  ami  a  verj"  larp*  ov*^r-pn»iiortion  of  asli. 

Any  food  winch  intn:MltK*:*  an  element  foreign  to  the  in^flietita  of 
human  milk  is  ta  Ije  look«l  niwm  with  suspiciou,  as  it  is  not  likely  that  we 
can  improve  on  nature's  method  of  adapting  the  IoikI  to  the  iiitbnt's  digestive 
functions:  we  should  therefore  consider  cnrefidly  l)cfore  n'eomniendinjj  the 
various  elaiscs  of  fiKid  which  contain  staivli,  which  by  referring  to  Table 
X.  will  be  seen  to  he  the  foreign  element  wliieh  enters  into  the  represen- 
tative |)atent  cow*9-milk  modifirati<m«, — NeatU-'s  FchkI,  Im|ierial  Grarnim, 
and  Carnrick's  Food.  As  has  already  l>cen  said,  it  is  not  merely  nwys- 
sary  to  know  the  percentages  of  the  ditfeivnt  ingredients  as  they  occur  in 
the  printet]  analysis  of  tlie  es|HTial  f(K)d ;  to  \i»  the  Iniporhint  question  is, 
what,  :w  sliowu  in  the  table,  are  the  sums  total  iif  c«iw'.s-initk  iM'rccnIagcs 
ami  the  patent  niwlllication  percentages,  tht'se  sums  total  being  wimt  the 
inliint  reeeivca.  Jiidge<l  by  this  stnndani,  Nestl«*''«  Food  pmvtdes  a  larger 
amount  (»f  slan-h  ft>r  (he  infant's  digestion  tlmu  the  other  fo(Mh>,  almost 
one-third  less  total  solids  than  woman's  milk,  practically  no  &t,  too  little 
ttHmruinoids,  one-half  t(Ki  little  sugar,  and  a  fiiir  |)er(!entage  of  ash.  A 
mere  glance  at  the  figures  in  the  table  then  tells  us  whctlier  we  have  an 
easily  digt-stible  ami  nutritious  food  to  ilea!  with.  For  instanw,  the  sucoosa 
of  Im]iennl  Granuni  is  evidently  in  its  i-onvNt  percentage  of  albuminoids 
and  ash  making  it  easily  digestible,  but  its  Jkilnnits  are  readily  esplaine<i  by 
ibi  renetiuu,  its  foreign  lugredicnt,  and  its  very  low  percentage  of  fat  and 
sugar. 

Itcfen'uoe  has  been  made  above  to  tlie  eapabitity  shown  by  e\'en  very 
young  infants  to  digest  the  albuminoidii  of  cow's  milk  when  it  is  reduced  to 
one  or  Iwo  per  <'ent. ;  and  this  is  a  factor  which  proKibly  entfrs  Ui  a  greater 
degn'c  tlian  is  usually  I'eeognized  into  the  (sisv  digestion  of  theae  foods,  and 
pTMsibly  too  much  credit  has  been  given  to  the  starch  as  a  means  of  making 
the  albuminoids  more  digestible.  At  any  rate,  it  is  a  question  worth  con- 
didemtiim,  for  it  certainlv  is  more  rational  not  to  introduce  a  Ibrei^n 
Ingredient  like  starch  into  the  food  if  we  can  make  it  digestible  in  some 
other  way.  Examining  this  question  of  albuminoid  percentage  in  tlie  three 
Urgtt  rla&K-s  of  patent  ibods  represented  iu  Table  X.,  we  fiud  Imperial 
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OiUnm  1.64,  MdlhrH  Food  2.17,  awl  XestlS's  Foud  0.74.    Now,  all  t)irae 

corrmporKl  von.'  closely  to  the  albuminoid  pcrceutugo  of  htiimiii  milk,  tlmt 

of  Mrllin**  Foixl  p:'rlmp4  lifin;:^  rather  hi;^!i,  juhI  all  thrup  foods  «]*e  found 

lo  be  rosily  digt-stible;  »o  al«o  where  barley-water  w  mixed  in  the  usual 

,.nff  wr'rUi  milk,  one  to  two,  the  alhiiniinoids  of  the  rosultiujf  mixtuiv  art; 

ily  dtiiiiuisliMl  in  amuunL  and  tiatunilly  are  mnrr.  Kisily  dipp.^to<l  than 

wlien  Uiey  ^tand  at  a  higher  perctMit:i;r(',  as  in  cow's  milk  niidiliited.     This 

[iMldSlB'ly  lK*n  rthown  in  Tatilr  IX.,  wliere  the  quesiioQ  of  tlie  licncfieial 

•  of  the  stardi  itsttlf  tiu  ihc  aU>tuuiiioi(U  is  m-i'n  to  be  Humewluit  pii)l>- 

kmttcaL    This  brings  us  at  once  to  the  cimsidcrution  of  wlicthcr  HtaivJi 

iboald  be  made  a  part  of  the  infantas  {ir.A.     PiiyHiiolo;ricalty.  we  know  that 

dtimii^  the  fintt  tea  or  twelve  nioMtli.s  of  lift'  the  fiinctitHi  of  i*:)uverling 

■areh  int<i  »ii^tr  is  in  the  process  of  development.     It  is  alftu  known  that 

I  partial  conversion  of  the  stareh  can  bo  performed  at  ijiiite  oti  early  age, 

and  by  cxficptionni  casw  to  a  much  p-eater  extent  tiian  by  the  average 

ii&nt.     Uut,  bet^ides  the  well-known  fa-t  thai  th*;  prestnin'  nf  a  fumlioii 

4a»  not  nccosaarily  mean  that  it  must  he  used,  it  is  also  rational  to  suppose 

Aat  when  a  funetion  is  iK'inj;  developi'd  it  shouhl  not  Ik*  faxed  with  a  trial 

df  the  oatr  whirh  will  later  Ik;  deniaudel  of  it.    Th;it  is,  a  fimcliou  drvclopa 

pef^ertly  if  its  power  is  not  too  early  exerted  to  its  utwiat.     With 

fiw-t.-*  lyfore  us,  we  jndj;*',  as  ind^vil  we  eouhl  al^o  do  without  tliern  by 

WDply  referriujf  to  the  boHt  known  fimd  fur  inlantn,  woman's  iiiiik,  tlmt 

tanh  fihoidd  not  form  a  |Hirt  of  the  Infant's  artlfieial  food.     Althougli  it 

Mf  perhaps  not  Ite  of  a  ^reat  deal  of  i^i<;[iifican(v  in  eonn(M<tlon  willi  this 

diKUBion  iif  »<tJLreh,  I  ml^lit  mention  tJiat  i  have  h:ul  a  numbtT  of  infants 

in  the  early  m  mlhs  of  life  fed  fijr  twe^t^'-fo^^  Iionrs  entirely  on  the  prepa- 

BliiHi  iif  liarley-walcr  reprft»ented  iti  Table  X.,  and  in  every  eo«*,  exoppt 

cne,  Manth  wu-4  f  mml  in  the  fie-es ;  a:id  this  will  be  of  eonsideralile  interest 

when  wc  coasider  that  the  vor\'  low  jiereenta^  ("•'")  "f  i^areh  in  tlic  mix- 

BuviloM  mrt  provide  mueh  material  for  oouversion  into  BUj;ar. 

TIk»  nHjM*i-i:d  m.>rit  which  if*  rliimcd  for  the  next  n-prt'sieiitative  patent 
nndiR'iition  of  nwV  milk  on  page  315,  No.  V.  (Mellin's  Foiwl),  is  that 
itnmtaiiLi  almmt  fifty  per  cent,  of  ennvertod  stareh:  the  maniilaeturers, 
wnT^izinjj  that  start'h  is  not  a  proper  inf;rtHlirnt  physiolofrically  for  an 
iafiuUV  fiKid,  liave  had  this  starch  converted  into  glucfjsc.  It  is  difficult  to 
ndoatAnd  why,  except  pTlmps  for  Hnannial  reasons,  expensive  machinery 
Atiuld  Ih*  mu'l:'  fir  the  workin^^  of  a  material  which  shmdd  not  exist  in  an 
taiiaCi  fi-nl,  and  for  the  par|K»t»  of  ehemieally  eouverting  this  into  sugar, 
rtich  niijrht  nf\  such  Im*  directly  add«l  to  the  RmkI  in  thi?  U'jjinuinp,  In 
aitltiiun  to  (his,  the  rosuUiug  sugar  is  glueoso,  which  is  not  the  sugar  of 
Wiiaan*!*  milk,  but  the  final  product  of  the  milk-sugar  digestion  ;  and  thus 
•gain  the  natural  fimrtion  of  ronvorting  milk-sugar  into  gineowe  ia  allowed 
kt  &1I  into  dlmise,  whieh  Is  objectionable^  just  as  in  peptoni^sed  milk  such 
dime  of  a  function  is  unwise. 

Beferriiig  to  the  table,  we  next  «??  that  the  pereontagea  in  the  mixtures 
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which  arc  derived  fi'um  Mellin's  Fotxl  itecrlf  are  exceedingly  iiipifrnifitanf, 
the  lat  beiug  uiapprei-iahle,  the  all)UDiinoids  so  iuw  t\s  to  be  of  Htlk*  vuhie 
for  nutrition,  tin-  ;isli  itnly  lialf  the  aaumut  of  the  enmller  figure  reprfseul- 
iug  woman's  luh,  aJid  even  the  i^iigar  lx;ing  only  iibout  oue-GlUi  :ti4  large  in 
amount  as  in  woman's  milk.  The  resulting  percentages  where  the  (v>w*h 
milk  has  Uf>n  aiKh'd  give  im  a  mixture  (vmtuining  nni'-liulf  too  little  fat,  a 
somcwliat  loo  high  amount  of  albumiuoids,  almost  one-half  too  lillle  Hugar, 
and  an  ash  just  double  the  highest  figure  ropresentiug  the  a^h  jK-rccutage  in 
wnman'i*  milk.  It  will  Ik*  notieed  that  starch  is  entt-red  in  the  table  as 
present,  thougli  it  ig  claimed  to  be  entirely  converted  into  sugar.  TIiih 
starch,  as  found  by  Dr.  Harrington  in  a  number  of  different  spei-imeus, 
lliough  |ierfertly  appreciable  was  not  sufficient  in  aiuouut  Ut  Ix*  of  any  great 
impiirtaotv.  Cow's  milk  being  acid,  we  should  naturally  ex])cet  to  find  tlie 
resulting  mixture  with  any  uf  these  foods  acid ;  and  this,  as  nmn  in  the 
table,  )« tlie  case. 

The  next  patent  mrtdilication  of  cow's  milk,  Camrick^s  Food,  is  not 
aisisled  in  itu  nutritive  properties  by  additional  cow's  milk,  and  ctmse* 
quently  presents  by  its  own  analysis  a  niixtuir  which  pnictienlly  amounts 
to  a  two-i>er-«'nf.  stihition  of  dextrin  and  water.  Fifty  |wr  cent,  of  a  (trt-al 
has  lieen  tulmduced  in  the  food,  and  it  is  claimed  tlmt  lia  starch  is  imme- 
diately eonvcilotl  into  dextrin.  By  this  pro<t'<luix*  the  inliint's  undcvclojxxl 
function  is  called  ujwn  to  exercisi'  its  power  many  niontlis  l>efoi¥  nature  has 
intended  it  Uy  Iw  used.  The  reverse  of  this,  the  allowing  &  <levelopc<l 
function  to  fall  into  disuse  by  having  its  work  done  for  it,  might  be  said  to 
oci'ur  in  the  predigesting  of  the  albnmimii<]s ;  but  tlie  table  shows  ns  tliat 
theiv  is  only  ab(mt  one-half  per  cent,  of  iUvs**'  albuniinoidfi  left  by  the  dilu- 
tion (o  digi'st.  The  nmuutiieturers  claim  in  their  circular  that  in  the  prooess 
iise^l  by  them  the  starch  in  first  c«nverte<l  into  s<ilnb]e  starc^h  ami  then  into 
dextrin ;  but  laivful  examination  by  Dr.  Harrington  lias  sliown  that  a  ver\* 
(fivat  pn>iM)rtiou  of  the  starch  is  unchanged  and  in^luble,  and  that  the 
gixml  bulk  of  the  food  is  not  capable  of  solution.  The  name,  theiTtbre,  of 
"Soluble  Food"  is  a  misnomer. 

The  total  solids,  when  prejmretl  a<rcording  to  dii-ection,  outside  of  the 
"di'Xlrin"  iHTf-cntagc,  are  repnyente*!  by  0.77 ;  the  fat  is  scarcely  appre- 
viKblc,  the  ash  slightly  under  the  lowest  figure  representing  woman's  ash. 
Wln^rv'  wonuufs  milk,  then,  contains  certain  ingredients  amounting  in  all  to 
twelve  |vr  n-ut.,  tlie  same  ingi-edients  in  Carnriek's  Food  when  niixeil 
MiVvMxItiig  to  the  directions  nu  the  lalwl  are  represented  by  0.77. 

h^uu  what  has  uh-eiuly  been  shown  Jn  Tables  IX.  nn<I  X.  it  will  be 
OM^NXood  that  the  dilution  of  cow's  milk  with  barley-water  will  be  but 
v*^n'  little  more  satisfactory*  than  with  plain  i\'ater,  and,  as  the  resultiug 
iiM.\tuiv  with  luirley -water  is  acid,  the  addition  of  limc-watcr  lu  sutlicient 
UttMUat  to  pK<ducc  the  proper  degree  of  alkalinity  will  be  preferable,  the 
bturtvy-WHter  supplvlug  a  |»ercentage  of  stari:h  of  no  nutritive  value  to  the 
iiuxtui\\  ami  its  assistance  in  digesting  tlie  albuiniuoids  being  much  over- 
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nicil»  if,  indeed,  it  exists  at  nil.  Liine-wator,  on  tlip  other  liaiid,  is  the  most 
■nplr  tuljiiv:int  wliicli  we  mu  iim!  for  []iukiii<^  anv's  inillc  alkaLiiic,  for  hu 
■nail  ts  tlu'  umotint  ol'  lime  eoiitaiiied  tlmt  ltd  addltiuu  iu  eveu  considerable 
qouility  to  cow's  milk  dons  not  materinlly  alti?r  the  amount  of  the  total  ash, 
miillr  it  u'ill  reinler  eow'^i  iiLiIk  ulkaliiie  when  nddeti  in  snvh  Hniull  aniouut 
tooiH'-^ixtcfuth  i»art,  so  tliat  hiiu|iU-  liir  this  purpose  alone  (luakiug  an  aeid 
nilk  ooiTPspood  in  its  reaction  to  woman's  milk)  it  iV  verj'  valuable,  for  it 
ippon-ntly  di^e.-^  not  jinKhiee  any  ottier  ehange;*  iu  the  milk.  The  ipK^tion 
»xt  arisi*  03  to  wiiiiher  eow'e  milk  can  l»e  nuxJificd  without  the  uj*c  of 
foirnt  f(»*>ls  or  forci;5n  injjredientrt  and  miule  to  (\irrfvpond  to  the  pereentage 
pviti  in  the  upfKf  line  of  Tabic  X.  Thi8  lias  l>ecu  aocomplislicti,  with 
BKtfC  or  less  success,  by  the  addition  of  milk-sugar,  of  fat  iu  the  form  of 
tnmn^  and  of  lime-wali-r. 

Rinlcrt,  having  oome  to  the  eonelusion  clinii-ally  that  the  you n^  iiifaist 
diiri-st  eiwily  a  mixturt;  containing  one  jkt  cent,  of  alhuitiinoids, 
I'd  what  lie  ealled  his  ercam  mixture,  which,  as  sot^n  in  the  table, 
cmtaiiu  tlif^  pnipt>r  amoiuit  of  albimiinoids  an<l  saU,  but  entirely  too  little 
fttand  sutrar.  This  mixtun*  aUo,  though  a  step  iu  tlio  right  Jiitx-tion,  is 
&rfVufu  exart  iu  the  mclliml  of  its  prei«iration,  cither  as  origiually  rccom- 
DMMln]  by  bie«]ert  or  ia  tlie  conden!«ed  patent  "  Cream  PrcBerve"  which 
tiulcr  his  name  has  appeared  in  the  niarki't,  and  h  ujien  to  all  tJie  critieisma 
wliit-h  liave  been  ma<le  on  patent  fomL*  in  general. 

i>T.  J.  F.  Meigs,  of  Pliiliulelphia,  having  found  in  a  verj*  extensive 
{ntttdc  luiiong  infants  that  ix'rtain  pmiMirtions  of  mrlk,  limtswater,  cn'am, 
tml  niilk-sugar  appt^-artd  lo  suit  the  average  infanl^-^  digestion  and  nulritiou 
liriiiT  tiiAU  anything  else  that  he  had  ex|M>rimente4l  witli,  a<lviseil  his  !>on. 
Dr.  A.  V.  Meigs,  to  determine  ehejiiic^iily  how  near  this  mixtuiT  appnuieJinl 
ilysi:*  of  average  hiunnn  milk.  The  younger  Meigs,  having  already 
[|  chr-mictilly  that  the  avenige  womati't;  milk  aintaius  but  one  per 
otnL  of  albiiminoi<ls,  found  in  tlie  analysis  of  his  lather's  mixture  that  it 
|U>  pn>fnted  one  )kt  eent.  of  albuminoids.  He  then  jwrftfctetl  the  mix- 
tSTC  Mil)  furtlier  by  using  a  detinite  amount  of  milk-sugar,  seventeen  and 
thtw-qiuirters  dnu'hms  to  a  pint  of  water,  and  a  crejim  of  almut  sixteen  jwr 
■tnt.  Gtt.  With  t]ies«!  ingredients  in  the  pm{M>i-tiou  of  one  |>art  milk,  two 
pn*  cnarn.  two  parts  lime-water,  aixl  three  parts  sugar-water,  he  li)und 
Ibfi almost  unvarying  analysis  to  Ix'  an  alkaline  mixture  eontjiining  uliout 
Itt^walery  3.50  fill,  l/Jl  alliiiminoids,  dSH  sugar,  0.25  ash.  This  mix- 
at  OIK*  establislied  the  ]K>ssibility  of  a  simple  method  of  making  the 
oilimi  of  a  niixlurt>  ty^ri'(«iKMid  to  (hat  of  woiiian'^  milk,  and  givi%4  us 
■idtAuitc  a  dunnieni  Itasin  lo  work  with  as  we  are  justified  with  our  ju-eseut 
clxnuml  and  [ibysiologiMd  knowle«lge  to  expect.  The  details  of  making  tbe 
niltaiv^  however,  form  a  verv'  important  |iart  of  itri  pnn'ti<-d]  siireess,  and 
ttiH  be  referred  to  later,  for  unless  these  details  are  preeiscly  carried  out  the 
ttUEton  i#  DO  lx>itor  than  t\io9Q  which  have  already  been  mentioned. 

A  gnat  deal  has  been  aaid  aud  written  about  "  cream  mixtures."     These 
Vot.  1—21- 
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bftve  met  with  many  allied  socceaaes  and  failures.  So  many  of  the  siio 
aeaoB  and  »>  many  of  the  fiulures,  however,  have^  in  all  probnhility,  bad  so 
little  t4>  di>  vvlib  the  mijctures  as  "ercam  mixtures,"  that  it  canuui  be  said 
that  our  clinical  knowleilj^  luw  mt  fur  atxtiimulaled  many  scientific  or  prac- 
fat-tj*  iimcerning  them.  It  would  indeed  si^^m  tlmt  the  thtrory  of  the 
^eream  mixtuix'^"  lias  not  been  thomiighiy  understooii  by  the  general  prao- 
Utiouer  or  praeticnlly  carrit^d  out  by  him,  although  he,  aa  a  rule,  is  tlie  one 
who  lias  the  o;r«Uest  opportunity  for  doiug  *t.  It  is  better  not  to  use  the 
tenn  "  cremn  mixture."  We  merfly  add  the  cream  so  as  to  supply  a  fat 
which,  so  £ir  as  wc  know,  oQrrpsp:>ndH  to  tlie  fat  of  woniau'^  milk,  aitd  to 
make  tlie  pen^nta;^  of  thia  espacial  inj^redicnt  of  the  mixture  a^^ree  with 
its  pCRvulage  in  woman's  milk.  We  ishouhl  not  attai-h  so  much  imp^irtauiv 
to  this  or  to  any  of  the  ingroilicuts  uf  the  artificial  foods  as  to  name  the  food 
from  it,  but  sliould  pivc  all  the  inpje<lients  an  equal  share  of  importance, 
or^  ss  I  have  statc^l  alxive,  we  incviiably  (all  into  the  error  of  nepletrting 
some  of  litem.  Tlie  inteuliou  of  adding  ereutn  is  i>imply  to  add  fat :  wc 
therefore  should  not  speak  of  cpeara  or  fet  mixture,  any  more  tluo  wo 
should  of  siipir  mixture,  as  it  conveyt*  the  falw^  idea  to  the  averap?  prarri- 
tium-r  that  it  is  the  cream  whicli  i^  of  esjunrial  imiwrtamif.'  An  infant'.^ 
artificial  f«:<od  must,  as  I  liave  already  said  (until  our  knowledge  is  much 
mon*  cxtciHliHl  tluin  at  pn-swnit),  i-onsi?*!  of  cow's  milk  modified,  Cnyim  is 
one  of  the  modifyiug  elements,  and  may  Ik,*  counted  simply  as  fat.  The 
fiu  is  au  iiu^Kirtant  part  of  the  whole,  but  only  so  far  as  it  is  in  the  pro[ier 
tttnount  of  three  to  four  [wr  cent,,  for  in  exoess  it  is  n  disturbing  element. 

The  "Meigs  Mixturi',"  even  when  taivfully  prejKimd,  has  not  given 
Dcnrly  so  gotnl  rt-sults  as  those  obtained  with  Avoinan's  milk.  \Ve  have, 
h<»wever,  gone  as  fur  willi  it  as  the  diemistry  of  to-day  will  |)ermit,  so  far 
t»  the  actual  |H'ircutagi's  are  comvrucd.  Much,  liowever,  can  be  ndiUvl  to 
iKitt  fitctor  of  i-urrcet  j^K^i-eentages  by  improvement  in  tiic  c.\act  application 
of  the  priiK'ipU*  involve*! ;  ainl  tliis  is  to  be  acairapHshod  by  a  more  cx- 
Inidi-d  examination  of  this  mixture.  For  some  years  F  h:ivc  made  a  careful 
i4wly  of  the  ^[cigs  mixture',  both  clinically  and  in  the  la Int niton*,  and  tlie 
Mkwiug  are  the  results  of  my  investigations.  So  many  analyses  of  this 
wixtun'  haw  Ikvu  nuule  for  me  by  Dr.  Harrington  with  uniformly  satis- 
Bk'ttiTk'  n'sulttf  that  I  have  assumed  that  so  tar  as  the  (gucsiiou  of  [jcrccntage 
fe  ixuKvriKxl  I  «m  safely  accept  the  proportions  of  one  [>art  ordinary  mixed 
Wnl  uiilk«  t\ra  yarU  crtum  twelve  to  sixt(%n  per  ncnt.,  two  parttt  lime-wat«r, 
M*!  thrw  parts  sugar-water. 

'fW  tatfte  uf  the  lime-water  is  very  perceptible  in  the  Meigs  mixture, 
HIHI  ^fc;wtiuyft  the  striking  similarity  in  taste  to  woman*8  milk  which  ia 
^UMtevU  by  using  a  smaller  amount  of  lime-water.     Hie  Meigs  mixture  is 


*  I  wu  •.vniiatulty  mvc-titig  witL  physician!)  who  sppuk  nbottt  thvir  fuccvss  nr  failure 
ii,it>i  ...  .1..  .,i.xti,n^  and  vfhu  nn;  feeding  ihi;  tnfunU  »irnply  on  croani  aiul  water, — th«t  i«, 
<J' '  KrvJ  &  Cnmrick'i  Food  ta — eveo  if  wu  nccvpt  tho  iiiiuiuJiiclun.'n'  Sgum 
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line,  while  wotnan'.^  milk  is  very  slightly  alkaline  and  often 
he  infant  at  times  tlue>  not  like  the  taste  of  the  linio-wakr,  and 
the  parentis  are,  therefore,  often  up]>06C(l  to  its  atlministratiou  in  audi  large 
MDouiit.  It  is  wiser  tu  tr>'  and  make  an  artilic-ial  mixture  ap|>roai?h  as 
duwJr  OA  (hjSdible  ta  woman's  milk  in  Ixith  l;iste  and  rt>a<4inu  ;  and  Uuh  <3in 
laoly  1k'  done  hy  rt-dneinj^  the  amount  of  the  Itnio-water,  lor,  us  ha^*  Utn 
cuplaiutrd.  it  i6  useful  only  fitr  the  parixts**  of  making  the  acid  mixture 
ilkoline. 

Dr.  Harrin^n  has  tniuk*  an  estimate  by  aetual  cxpcrimontH  of  the 
imount  *»f  iJme-waltT  which  Wiis  nco<leti  to  pnxluw  on  alkalinity  in  the 
niixtun>  whitrli  wonid  c(>rn«iH»nd  to  the  alkalinity  of  hiunau  milk.  Hits 
KNilta  wcro  OS  follows  : 

Xxna  UixTVKB  wiTii  ReACTinti. 

iKpwevnt  litne-mitcr Btrongly  •Iknlinc. 

U&pvrwnL  liin(»-WKt*-r Atill  iitntnifly  nlknlin*!. 

iSuprropoL  Utm--imtcr Slightly  but  dii>tiiiL-t)}-  ulLoilinP,  utd  oarrespotiding 

to  wonuui'8  milk. 

It  b  thus  seen  tliat  there  is  at  least  four  times  too  mtieh  lime-water  id 
ihr  Meip!  mixture;  and  we  nw^miplirih  otir  desirnl  rcrtiilt  of  making  the 
nsction  of  the  mixture  cMrrespoiHl  to  that  of  womaii'H  milk  hy  adding',  in 
plm  of  one- fourth  limc-watcr,  thrcc-sixtoonths  plain  water  and  om--stxtecnth 
line-wntcr. 

Cmun  %'aries  mneii  in  atmpcisition,  owing  to  the  different  mcUtixlB  em- 
l^cn'od  in  the  procees  of  skimming.  In  cities  or  towns  where  the  ereum 
SN  he  olitrtineil  from  a  »t*ntrifujtnl  mnehine  the  cjiiojition  f»f  the  fht  is  mnek 
(implitit^l,  and  [  have  prac'tii^^lly  foiuid  tluit  it  lias  Ikth  miieh  easier  to 
Dfulitti*  (luH  Htctor  in  the  food  for  iuliints  in  ami  near  Boston  than  for 
tiirt*  whf^i  live  at  a  diptanee  in  the  et>untry,  althoufjh  the  latter  would 
auomlly  Ix*  pnn'idHl  with  frcwiier  milk  and  crciirn  tlian  eoujd  Up  proi-nred 
in  ibft  city.  In  the  mmntry,  however,  the  milk  inait  at  any  rate  to  stand 
(Wttr  h«mrs  li)r  the  ci-eam  to  rise,  while  the  crenm  fmm  the  twenly-four- 
kwni-ok]  eity  milk  is  removed  by  the  machine  in  a  few  minutes,  so  that 
the  qanttion  of  time  is  somewhat  obviat*-)!,  whilf  the  op|K»rtunily  of  ol>- 
tuning  an  unvarying  percentage  of  fat  id  far  irrtniter  in  city  cream  tliau  in 
mnttrr.  In  Iniye  cities,  such  as  T^ondon  ami  \ew  Ynrk,  where  the  need 
Ar  exaet  infrmt-H tiling  is  ii-It  to  a  gnaitcr  extent  than  in  the  smaller  i-ities 
•hI  tcfiroa,  ou  account  of  the  dcn»ity  of  the  populatiou,  n  crttim  of  almost 
iin\"aryinp  jiercenta^  in  fat  can  ea.*i]y  be  providexl  for  the  |)oople  tit  large, 
if  pbysii^nns  will  but  take  the  tnmblf  to  attend  to  it.  1  myself,  in  Jlof^lou, 
have  had  but  tiilJe  diflirulty  in  arranging  this  question  of  cream  with  one  of 
*mr  Urp*  milk^lealers,  who  uses  centrifugal  machines.  Tliip  dealer  has  two 
eradm  of  cream,  a  ver\'  (hick  cream  which  he  sells  at  sixty  ntits  a  quart, 
and  a  tiitnuer  vn-am  which  he  calls  his  oi'dinary  cream  mid  sells  at  tliirty^ 
enu.  On  inquiry,  I  found  that  his  machines  are  run  at  an  almost  unvary- 
ing nri«  of  seven  thouaand  rotations  of  the  wheel  tu  the  minute,  the  re^^ult- 
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iug  croani  he'iag  tliio  or  thick  according  an  the  stopcrick  Hiip|>l_vJng  tiic  mlJk 
tn  the  Tiim;hin('  la  luriuxl  on  to  u  ^n^t^r  ur  less  cxtcut.  1  fiiiiiitl  that  tlie 
oixliiiar^-  i-.rvam  kcQ\iin  sweet  Ioiij^lt  than  the  thick  cream.  I  luixt  had  a 
cart'l'iil  aualysis  made  of  the  onlinan*  iTeam  even*  ilay  for  two  wi^ks,  and 
fuuiid  that  the  aven^  aud  ahnust  uiivarviii^  [percentage  Hir  the  tat  wariH 
twenty.  This  ordinary  cream,  then,  >vhich  is  about  as  tliin  as  the  dealer'jr^ 
machine  will  make  it,  is  n-ally  vf  very  gocnl  quality,  and  we  can  oount  on 
its  ivintainiug  alwrnt  twenty  per  cent,  of  iht. 

When  a  co'ain  of  sixtt^'u  per  ci^it.  fat  has  been  used  in  tlio  Meigs  mi: 
ture,  I  have  usually  toiind  that  the  rcxidting  pewicntagc  of  &t  was  ratlii 
above  than  under  four,  ho  that  by  diluting  the  oixJiDary  oentrifugal  crcii 
with  (mc-<|uart!;r  part  water,  and  thea  ealliiig  this  "cream,"  1  liavc,  by' 
adding  this  resulting  fifteen  [wr  cent,  cream  in  the  p^(^p^lrtion  of  one-*|uartcrj 
to  the  mixture,  usually  obtained  a  satisfactor\'  resulting  fet  percentage 
fnim  tlinjc  to  four.     Where  centrifugal  cream  cannot  be  iilit^iined,  what  !1 
Meigs  Lulls  ordinary  crc".iu»  will  uiXeti  give  a  very  fair  rei^ulting  tat  percent 
age ;  hut  if  the  patients  cannot  afford  to  have  an  analysis  made  tJie  physicJi 
should  at  K'a.'^t  ask  tn  nee  a  specimen  of  the  enuun  wliieli  is  lieing  u.4i-d,  sii 
people  show  the  greatest  lack  of  intelligerioe  in  judging  what  is  good  ordi-^ 
nary  cream,  thinkiug  that  if  it  comes  from  their  own  oow  in  the  conntrj-  it 
must  be  good,  while  n^ully  it  may  lie  a  verv*  poor  cream  tm  far  as  cvidenfle 
is  given  to  the  eye.     It  is  well,  Iiowever,  to  advise  people  not  to  use  the 
rich  cream  of  fancy  cattle,  but  the  civixm  from  mixed  common  herd  milk^^ 
and  aXin)  to  have  always  the  same  person  skim  the  milk,  and  to  have  lii^H 
milk  stand  for  the  ><mue  time  and  in  tlie  same  tem|MTalure,  (iir  the  pcrernt- 
Bge  varies  considerably  with  ditti^rent  skimmers  and  according  as  it  ha^_ 
bUkhI  for  a  longer  or  shorter  time  and  in  a  o(k»1  or  a  warm  p!ac»_'.  ^M 

We  have  already  ^pokeu  so  fully  iimwrniug  the  albuminoids  and  a^i 
that  it  is  hanlly  necess;jry  to  refer  to  them  here  again,  except  so  far  as  i» 
requisite  to  enilihasize  the  importaniH'  of  re<Iuctng  tJie  jwrcentage  of  the 
albuminoids  in  the  mixture  to  one,  and  the  ash  to  0.1-0.2.  ^M 

T]ic  pi-oper  percentage  of  sugar  to  1k'  given  in  an  infant's  forjd  lias  Imtii 
gtate<i  tn  l»e  from  six  U}  sever  ;  and  the  mt-tluxl  of  obtaining  this  ]teroeutage 
has  been  shown  in  the  chemistry  of  the  Meigs  mixture. 

Reganlin;?  the  kind  of  sugar  which  should  be  used  In  making  up 
artificial  finxl,  we  have  certain  <)uestionB  to  consider  which  would  «?em 
be  not  altogether  nuiniportant.    Cane-sugar  has  been  in  the  past  and  is  stiU 
a  favorite  form  with  which  to  ngulnte  this  part  of  the  solid  const ituent-S  of 
the  ftK)d,  and  the  rcnwtns  given  tor  using  it  have  l>een  its  presor\-ative 
qualities,  as  seen,  for  instance,  in  the  mauufa^!ture  of  condensetl  milk,  and 
the  theory  that  it  is  not  liable  to  set  up  excessive  so-called  lactic  acid  fei^ 
mentation,  willi  its  conseqiinnt  disturbance  of  digestion,  as  is  suppoeed 
be  the  ease  with  milk-sugar.     Cane-sugar  in  a  eonctmtrated  form  as  it 
fonml  in  condensed  milk  seems  to  act  as  a  preservative  ;  when,  howevw, 
is  diluted,  as  in  its  administration  to  the  infaut,  tlie  (^ne-sugar  fermeu 
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wfT  rpwlily,  an<J  under  tliesc  <.'irciiinstancc8  is  no  bettor  tlian  milk-stigar. 
R(Ui.4)in^  i'njia  analogy,  wo  slioiiM  sny  timt  milk-siijpir  being  the  form 
whidi  it*  a]way!<  fouiKl  in  the  milk  of  all  iri;iniinals  it  wimid  be  natunil  to 
■ipfMiai-  that  this  Ibnn  of  sugar  has  been  put  there  for  sonic  good  imrjxiHe, 
aid  that  it  is  iiot^lfxJ  for  the  arr(>mplishninnt  of  siinie  proc<>ss  whieh  tnUes 
pJapp  after  the  fiKul  Uha  Iti-eii  sMallowtnl  by  the  infant.  Both  <:ani'-HUgar 
ukI  milk-ftu^ar  are  converted  into  glu««c  in  the  intestine.  There  sccras, 
hftwfvcr,  to  bc^  some  difterence  in  the  decree  to  which  they  can  he  used  for 
purpnecft  of  uulntiou  liefure  they  are  converted  into  ghu^K*.  Cani'-siigar, 
m  fiu*  as  is  known,  is  merely  a  reserve,  and  cannot  U;  directly  used  for 
narritioD ;  in  fact,  tlii?*  bohU  true  in  whatever  it  exists,  whether  in  phints 
w  in  animaln.  Milk-r^utnii'i  <'"  the  other  hand,  irf  pnilHibly  not  merely  a 
nuervc,  but  may  possibly  be  utilized  as  such  in  tlie  «-i>noniy.  Thus, 
fimuud'  has  shown  tiiai  seven  grains  of  mUk-snjrur  dissolved  in  an  ounce 
ofwftter  could  be  injected  under  the  skin  nf  a  rabbit  without  the  8id)3cqucnt 
appnimuoi'  of  sugar  in  tJie  urine,  whlK^  under  (Hp  niinc  conditJoiie  antl  In 
tike  »me  aiuuuut  cane-sugar  was  found  to  be  climluatod  as  foreign  matter 
W  tbf  kidneys, 

^ilk-sngar  undci^oes  no  <!ircct  ah^oholic  fermentation,  l)ut  readily 
iMideigocfl  a  change  to  lactic  (possibly  acetic)  acid  in  the  presence  of  nitro- 
pnoiw  ferments,  while  cnne-sxi^ar  easily  undergoes  ahftliolic  fiTinentalion, 
bntdiaages  to  lactic  acid  lesa  readily  tlmii  mllk-Hugar  :  i*ne-Hiigar,  however, 
tikMonthe  butyric  acid  fcrraonlation  more  readily  than  milk-sugar.  On 
pip"  304  I  have  already  referred  to  the  BncUJm  hf^ia  afroffencs  (FOscheri(^h) 
tt  Iring  pn^senl  in  normal  digestion  and  for  the  pur|N)He  of  acting  on  the 
■ilk-sugiir  to  produce  an  organic'  a<^'id  \^  hich  will  drive  uul  the  more  noxious 
fcmw  of  bocterift,  which  by  their  presence  would  interfere  with  nonnal 
diiirstion.  When  also  milk-nugar  la  coiivertwl  into  glucose^  we  physli*- 
kgioilly  have  a  gnuhial  couvcrsion  into  lactic  oeid,  wliicb  may  aid  in  the 
^BQrtJon  of  the  albuminoids,  thus  giving  us  a  very  valuable  addition  to 
Ik  mi-niL^  at  our  fimimund  of  rendering  m'Hlifie<I  <-owV  milk  digestible. 

llr.  Jeffries  writes  to  me  conoeniing  this  ^Jnc^^tiou  us  follows : 

"Id  reference  to  the  qnestion  as  to  the  difference  of  the  various  kinds 
ofngar  in  the  digestive  traet,  the  following  wems  in  Ik-  i>f  interest.  Starch, 
dextrin,  inulin,  cane-sugar,  and  dextnise  atibixl  nmlorial  tor  tJic  butyric  acid' 
fennnitatioD  ;  milk-sugar  first  at^r  completed  hydmtion. 

"Again,  Ks*cherieh,*  in  speaking  of  Brieger's  liacillus,  says,  'Milk  is 
DQiBftUied  with  sour  reaction  first  after  several  days  (eight  to  ten)  at  the 


'  flint,  Phyaiolof^,  1871),  p.  487. 

*  Amnrdltig  u>  EkrhtTifh,  this  ore;BDic  acid  \»  luetic;  while  Ba^iit»ky  hokls  thHt  the 
hriOm  lattis  aint^itfi  tam»  inilk*«Uf;Rr  lar(;4?ly  into  ■c<^tk>  aci<I,  producini;  only  minimal 

aaavnto  of  Iw.'tic  acid,  uid  be  toggnu  tfaa  naoie  or  Bacillus  aceiieum  for  th'u  form  of 
ITftriiiiii. 

*  Diimr*'.  MiknxirpiiiiBnien,  IBS6,  p.  484. 

*  DinabBCirrH'n  d«  tinUgUDg*,  p.  67. 
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botly-t<iiii»eratui'e.  Witli  (.-xcULsiuu  of  air  i\m  Uai.-iUus  cannot  grow  cither 
iu  milk  or  milk-fiugar  solulioii,  but  will  in  Krapt'-sugar.* 

"We  tlius  St*  tliat  the  milk-sugar  olfere  leas  tiaiigt^r  of  the  bulyric  acid 
firment,  wliit-h  wc  know  makt-s  much  titjuble  at  times  in  the  body,  and 
under  the  cunditious  of  the  iDttstine  shuiild  Ix;  exompt  fmm  the  i-waults  of 
Brii^er'g  Imcilhis." 

When,  in  conncctiun  with  what  has  been  said  above,  we  oonsidcr  tlmt 
by  means  of  sterilization  wc  ran  jiractiially  put  an  end  t«)  tlie  \m:Uc  ae'id 
fermentatiiin  whlrh  may  have  iM?gun  tu  B<:t  ua  the  nillk  betun;  it  eiit«r»  the 
stomach,  it  would  seem  that  we  are  justified  on  both  phydolo^ieal  and  bao- 
teriological  proiimls  in  usinj;  the  8ami>  animal  »n^.ir  iu  tmr  ai-tifu-ial  mix- 
tures wlilrh  in  I'liuud  in  tlie  itiiimt'M  natuml  fuud,  iniitcad  of  iutrudui-iug  a 
vegetable  sugar,  which  in  auy  milk  is  a  foreign  element 

The  dangers  from  luetic  aeid  are,  at  any  rate,  niueh  exaggeraled  by 
writers  on  this  diiiijwt,  and  there  are  many  other  qnefitiorw  which  if  more 
cart*fiiliy  attcnihxl  to  would  nndiT  tlie  HUp[Kjwd  cvtl  nuultj^  of  tlie  lactio- 
acid  bugbear  much  liss  noticeable. 

We  can  now  ilistiiiv*  the  lR>Ht  mellmd  vt'  preparing  the  fm»d  for  house- 
hold us(!.  We  will  supjM)W!,  by  way  of  illnstnition,  that  mc  arif  urfiug  a  cen- 
trifugal cream  of  twenty  per  cent.  fat.  We  dilute  this  cream  one-)juartor, 
and  mnke  thif*  diluted  cifam,  contaiuing  fiileen  ]x^r  cent,  of  fat,  one-quartor 
jiurt  of  die  whole  uiixtuix'.  It  was  fuunil  by  Meigs  tlial,  sin  aUx'sidy  Htat4^><), 
the  projjcr  percentage  of  sugar  in  the  mixture  was  obtained  from  a  suhiliim 
of  milk-sngar  seventtfu  and  three-fourths  flrnclims  to  one  pint  of  water. 
In  tin;  analysts  of  the  mixture  I  luivc  found  that  tJio  sugar  jwrcentiige  woa, 
if  anything,  usually  somewhat  under  eevcn  p^r  cent. :  so  tXial,  to  simplify 
the  figures,  and  withutit  running  any  risk  of  appreciably  changing  the  ymr- 
cc!iitago  fnun  seven,  I  have!  luldeil  eightjxn  dnichiuH  of  mitk-^ugar  to  the 
pitit  of  water.  In  the  same  proportion  we  Hud  that  in  every  ihrec  oun<va 
of  water  theiv  should  Ik-  tliriH'  and  threoeightlw  drnchnw  of  milk-sugar,  and 
tliat  this  tliii!c  and  tlirtHM'igliths  itrnchniit  i4houUl  Lx'  the  amount  tor  every 
lialf-pint  of  the  mixtui-e.  I  then  hiul  a  tin  me:i.surc-  made  to  liold  three  and 
tJiree-eighths  drachms  of  railk-augar.  ThLs  obviates  the  expcnae  of  having 
tlie  milk-wugar  put  up  in  packagt-s  by  the  aimthcfani',  and  13  snfticicntly 
exact  uot  to  alter  the  Migar  |Knx-entage  in  the  mixture.  One  t>i'  the  leading 
aiKjtliocaries  in  Boston  sells  a  pound  of  the  highest  grade  of  uiilk-fiugar  for 
fifly  oentH  and  gives  witli  it  one  of  tlicse  measures,  whitih  is  represented  in 

Fig.  10. 

Fio.  10. 


It  is  well  to  remember  a]so  that  the  pound  of  milk-sugar  eontains  seven 
thousand  grains,  and  tlmt  if  we  wish  to  have  it  divided  into  packagt-s  of 
three  and  three-cighth3  drachms  and  to  pay  about  oue  dollar  and  a  quarter 
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aiid  paying  itlXy  (XJiits,  we  (fin  ordi?r  thirty-five 
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pouud  and  wc  shall  still  liavo  the  ■'exulting 
pecrentage  iu  the  luixtun;  Kiilnatiiiitially  tnirrect.  We  luuHt  aUi>  n>in<!iiilrer 
that  the  pni|mnioQ  of  lime-water  ^^hould  Ix:  onc-si.\lccnth  part  of  the  whole 
Bkixiare, — that  is,  one-half  ounce  for  the  half-pint.  Before  des<^ribinj;  the 
cart  mauutT  of  preparlu;;  Uie  food  rrnin  thiwe  iiiatH-iaIri,  it  will  1m^  well  for 
nae  lo  state  the  reijulc  of  my  expcrimeuts  with  the  sterilized  MeigH  mixture, 
V  it  may  save  other  invctrtigators  the  tn^nhle  of  iTpeatinj:  them. 

On  Hteaiuiu<;  a  mixture  of  ereain,  milk-sugar,  water,  and  lime-wiiter  in 
tkc  tuual  way  for  tweuty  miautcs,  it  was  found  that  the  liquid  had  beeome 
of  ■  li^ht-hmwii  (Hilfir.  T>r.  Tlarrinjifton  found  that  the  color  was  due  to 
ccrtaiu  liruwii  prttduils  formed  liy  tlie  adlou  of  the  lime-water  on  the  milk- 
Wf^arat  a  liigh  temperature.  This  eolor  in  iUt>lf  does  not  alter  the  value 
tif  tlie  mixture;  but  Pr.  Harringtuu  also  fouud  that,  while  at  the  beginning 
<if  the  tstenniing  the  reaction  of  the  mixture  wns  strongly  alkaline,  this 
naiiiun  Wi  tlie  Kteuminj;  w:is  routinued  ^rew  gradtmlly  Ich^  and  at  the  end 
tir  rcactioD  might  be  neutral.  This  change  in  the  reaction  I>r.  Harrington 
[«*wl  to  Ix'  due  partly  to  the  fornmtion  of  a  <'fim|xinnd  of  lime  and 
and  jiurtly  tn  tlie  ra<'t  that  ou  heating  lime-water  mudi  of  the  lime  is 
liirDiru  down,  so  that,  aa  the  object  of  the  lime-water  is  to  render  the  acid 
Buxtun'  alkaline,  (Iiirt  objeft  is  (lefwited  when  (he  mixture  it*  Bterili/ed. 
Till'  litiM'-water  should  ihen'fore  not  be  added  until  aller  the  mixture  has 
itra  oteametJ  and  partially  cooled. 

On  jtagv  '"itKl  I  have  deserilHil  my  nietho*!  of  sterilizing  a  single  feeding 
for  the  infiint,  and  my  nmr-ouniv  tulie  with  lU  niL)lx--r  eot  is  n-prescuted  in 
F^  9  undergoing  sterilization.  Sterilizing  caeh  meal,  however,  is  con- 
t'd a  gTMit  dfid  of  trirtible  by  many  motliei"s;  .'irnl  when  we  consider 
at  any  rate  the  milk  and  ert-am  should  be  sterilized  as  stKiu  as  tliey 
«*  iwiMved  in  the  morning,  we  can  well  see  that  some  other  method  may 
be  |)rffi<mble  in  these  f«s«!. 

To  meet  this  demaud,  I  have  lately  been  in  the  habit  of  having  the 
Borae  prepare  tlie  whole  quantity  of  I^nxI  which  is  to  Ix-  us<.tl  by  the  infant 
ii  twtmty-foar  hours,  by  mixing  it  as  soon  as  tJie  milk  and  cream  come  in 
tbe  rotmiing,  [Hjuring  it  into  the  litn-  Itoltle  ifpn-n-t^utwl  in  Fig.  9,  steril- 
iaiig  in  this  way  tlic  whole  twenty-four  hours'  fiKnl  at  onw,  and  keepiug 
iliii  the  ioe-chait  in  be  used  when  necc»^ar\'.  Giving  the  proportions  of 
iki  rariooa  ingredients  lo  make  up  a  half-pint  of  the  mixture  is  suHicicnt 
miUaation  for  preparing  larger  quantities,  such  as  a  pint  or  a  quail.  The 
dinviiaiu  to  be  given  for  preparing  a  half-pint  of  the  mixture  by  this 
tarthod  are  very  simple,  and  can  be  carried  out  by  individuids  possessed  of 
>  vrrr  mull  amount  of  intelligence. 

Mix,  m  soon  as  ivceivtH]  in  tlie  morning, — 

CrRMTn  (20  per  cent.  Ctt),  ^\\  ; 
Milk,  ,^ I; 
Water.  «6; 
Milk-sugar,  I  ineniiure. 
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StcaiD  the  mixture  m  Uit>  l>ottle  for  twenty  iiiintites,  llio  mixture  Itriu;; 
introduced  by  mt>aas  of  a  luniifl,  in  (irder  iluit  the  uwk  of  the  U>ltlc  s^hull 
bo  kept  dry.  The  Ixittle  is  to  be  stiJpiKfl  tifjlitly  with  a  witton  pbijj.  After 
stciuuin^,  reoiove  the  buttle  iiiinic<l lately  and  allow  it  to  cool  partially  ;  then 
odd  iuiif  an  ounce  of  limo-wator,  aud  keep  on  ice.  This  is  the  simplest  way 
of  pi\'|Miriiig  the  fuiKl,  ami  will  jinit>ably  prove  to  Im-  the  mfwt  pnictiral  and 
the  must  {Kipular ;  but  of  coui'sc  it  is  open  to  the  objcetion  that  evciy  time 
the  infiint  is  ft-d  the  cotton  has  to  be  removed  from  the  hottlt-.  with  tlie  re- 
flulting  (.laiij^T  uf  contamination  of  the  rcmainiuf;  fluid,  wliicb  indeed  is  but 
slight.  Where,  however,  as  in  very  hot  weather,  tliii;  objection  is  found  to  ' 
he  a  valid  one,  ."mall  bijttlt-s  fur  each  fecdinjj  siiould  be  used. 

I  have  arrau^Kl  tluH  latter  metluH)  as  (nllows.     The  mixture  is  made 
in  the  morning:  as  before,  and  in  then  poured  into  the  number  of  Erlmcycr 
p.,^  ]1  flaaka  corrtsiptjiiding;   to   tlie   number  of  fe«:Iiugs.      The 

Hasks  are  to  hold  four  or  eight  ounces,  awording  to  the 
amount  to  l>e  piven  at  cwh  ftxxling.  Kight  or  l<'.n  floi^kiit 
are  usually  uet^ded,  and  they  are  to  be  stoppered  witli  cotton 
and  have  their  moutlis  cart^fully  drie<l,  as  wtu<  dircrtwl  for 
the  larjrc  litre  Ixittlc.  In  this  May  the  (tKnl  tain  be  prv- 
|)fLnii  by  one  steomiug  for  twenty-fuur  hours ;  and,  as  the 
r-ijtton  is  not  rcniovwl  until  the  fci'ding-time,  the  mixture 
will  keep  indefinitely  ami  ncfil  not  be  put  on  iw.  Fip. 
1 1  rcpn'-si-ntM  a  foiir-ouni*  Erlmoycr  fla^k.  M'^hon  thj** 
P^;^^  \  mctliod  of  prt-pamtion  is  n&ed,  the  proper  amount  of  lime- 
water  is  to  Ix*  :uhle<l  at  each  ieeding. 

So  much  ha-s  Ixx'n  Slid  aUmt  the  exi>ense  of  jiruparing  a 
food  with  ereani  and  milk-sngar  that  it  will  be  intcrcstiug 
to  examine  into  the  actual  expc-nat^  incurred  in  iiHing  this  mixture. 

Tiie  cost  of  feeding  an  infant  thr«!  or  four  nionth.4  oltl  will  represent 
approximately  the  c«.itit  for  the  most  iui|H)rtant  part  of  the  fc^ling-|)crioil 
and  the  one  which  is  most  difficult  to  manage. 

This  cost  amomits  to  about  twelve  ce^nts  a  day  ;  and  there  are  very  few 
parents  who  are  unable  to  pay  this  for  their  infant  during  tlie  early  months 
of  life.  The  expense  of  feeding  iu  this  way  cannot  l)c  said  to  be  great  or 
beyond  the  means  of  the  people  at  large,  set  that,  although  the  food  and 
it«  method  of  pre|>amtiou  are  tlie  results  of  tlie  wimitific  investigation  of 
what  IS  best  without  regard  to  cost,  the  actual  daily  expcns<?  hapjiens  to 
compare  well  with  what  wo  can  reasonably  demand  as  the  price  which  tlie 
poor  should  be  expected  to  pay  for  the  nourishment  of  their  ofigpring. 

In  eouelusioD.  we  can  fairly  say  that  it  is  posjiibic  iu  artificial  feeding  to 
approach  the  standanl  human  bn^aj't-milk  muHi  more  nearly  than  is  usimlly 
attempted,  and  tlu-re  is  no  reiLsou  why  clinical  resuitt-  should  not  be  greatly 
improved,  if  physicians  will  only  take  additional  time  ami  trouble  to  follow 
more  uniformly  natureV  teailung.  In  all  classes  of  life  ii  much  gi*eator 
amount  of  time,  expt'use,  aud  tliought  is  given  pi-o|K>rtiouately  to  the  prejia- 
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or  the  adults  of  the  family  (liaii  for  the  Idfimts.     This  is  a 

im  »  humanitarian  ami  from  an  n*tmoinir-al  point  of  view, 

fir  tho  infunt  1:^  murli  mnro  HUMvptiblc-  to  irrp^ilaiities  of  dwi,  with  their 

fcrahing  sufll-rinir.  than  the  adult,  and  whoa  uuw  the  train  of  symptoms 

mmlly  ralhii  dy^pfptin  Is  (^tabliriltfd,  infinitely  mnro  tn»il>lr  and  pxiK-nso 

WPB  mtaili'd  than  if  more  exact  mtithwLs  of  firdinj^  had  beeu  adopted  l>cfurc 

the  digestion  was  disturbed.     lu  tho  early  weeks  of  laotation,  after  the 

■UDiBBTy  ftinrtiim  h:w  Ixvn  fully  (■stai>lisli('<1  it  i^  well  to  have  a  nunilier  of 

mlines  niado  of  the  mothers  niilk,  aii'l  to  keep  tlie  ri^nlLs  an  a  e<jntrol 

iQoon]  tu  act  as  a  gtiidc  for  Lho  preparation  of  an  artitioial  food  in  ease,  as 

m  frpr|nrnlly  hapfM-ns,  winiethinn-  slioiild  fKi-ur  to  end  the  nursinp  at  an  early 

ptritMl.     It  i.s  hij^ldy  prolmi>Io  that  the  dip;e^tive  fuuetioa  of  the  individual 

infimt  may  have  certain  idiosynenwies  which  eorrcspond  to  some  idiosyncrasy 

in  the  |»erceiitagcp  of  its  mother's  milk  ;  and  in  coses  of  difficult  di^stion 

irbcH"  the  artitieial  fixKl,  which  hjw  been  mmie  to  corres[¥>nd  to  the  analysis 

(/  average  woman's  milk,  fails  to  a^rei",  referentr  to  this  control  ret-onl  may 

MvjTOplifih  the  solution  of  the  problem  nooncr  than  if  wo  have  to  ascertain 

raiwrimenlallv,  bv  rhaiiirinp  in  turn  the  j>ertx'ntafrefl  of  the  dilTerent  in- 

pndients,  iu  whlrh  jiartieular  iugn-dieiit  the  idii»Byucrasy  of  this  tsjM-cial 

infant  is  to  be  found.     The  ast^istantv  of  the  nkillM  chemist  is  too  little 

hi  afliT  in  dctcrminirit;  thcw^  qiii>*tinns  of  infantile  dip-jslion  and  mitri- 

and  in  tlic  future  must  necestjarily  be  made  use  of  if  there  is  to  \)c  tmy 

idvi&cc  for  the  lK?t(er  in  the  subject  of  artificial  feeding. 

Wien^  an  infunt,  then,  is  to  be  t«l  with  arlificiul  f<j(Hl,  pive  precise  dirpc- 
tloiB  OH  Uy  the  times  of  fcedintr,  the  amount  at  cat-ii  fit-dinj,',  and  the  fecdiug- 
i|ifaratutt  which  is  to  be  u«hI.  f^-e  tiiat  tlie  analysis  nf  the  food  corresponds 
a  ektiiely  as  pofwible  to  that  of  human  milk  ;  ^nve  instrucTtionfi  as  to  the 
|TOper  tcmi>eniture  of  the  fiKnI ;  8i?e  that  the  niiction  Is  slightly  alkaliuc ; 
lad  llien,  if  tJiere  is  any  ditficully  with  the  dijjestioii,  Aterilize  th<!  foctd.  If 
lk»  is  Dot  Burcessfnl,  refer  to  the  control  reconl,  ami  adapt  the  ftrnd  to  any 
idir«vn<Trasy  shown  by  this  ret-onl.  If  no  control  record  has  been 
experimentally  try  t^t  dlnctjver  the  cs^Jccial  idiosyncrasy  of  the  indi- 
vidual iufiint  by  changing  tlie  |»erocntago  of  the  fat,  sugar,  albuminoids,  or 
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The  difficulties  attending  the  selection  of  a  wet-nurse  are  of  sndi  a 
character  tliat  the  physician  must  bring  into  play  his  professional  knowl- 
edge and  must  exercise  the  greatest  care  and  shrewdness.  No  other  one 
should  assume  the  responsibility.  The  risks  to  tlie  infant  are  so  serious, 
and  it  is  so  difficult  to  avoid  them  fully,  that  some  experienced  practitioners 
disapprove  entirely  of  the  employment  of  a  wet-nurse.  Not  only  must  the 
milk  be  nutritious  and  adapted  to  the  infant,  but  the  risk  of  the  infant's 
contracting  some  serious  and  it  may  be  loathsome  disease  must  be  avoided. 
In  this  country  the  class  of  women  from  among  whom  wet-nurses  are 
chiefly  attainable  consists  largely  of  the  ignorant  poor  and  immoral,  those 
who  are  specially  liable  to  be  diseased  and  to  practise  deception.  Unfor- 
tunately, too,  the  number  of  available  women  from  among  whom  a  choice 
must  be  made  is  always  small,  and,  moreover,  the  demand  for  a  wet-nurse 
may  be  so  ui^nt  on  account  of  the  child's  failing  condition  that  delay  is 
deemed  impossible. 

Moral  Fitness,  etc. — The  moral  cliaracter  of  the  woman  must  be  con- 
sidei-ed.  While  most  probably  her  milk  cannot  iufluence  the  future  moral 
organization  of  the  growing  child,  yet  her  chtse  association  with  the  infant 
possibly  may  make  a  permanent  impress  on  its  pliant  brain.  Moreover,  the 
woman  will  boar  a  close  and  j)e('uliar  relation  to  the  family  in  which  she  is 
introduced,  and  she  may  become  a  cause  of  no  little  unhappiness  if  she  is 
dissolute  or  of  bad  temper.  She  soon  learns  or  believes  that  her  services 
cannot  be  dispensed  with,  and  slie  becomes  an  unbearable  tyrant.  If  of 
iutemperate  habits,  she,  when  in  a  state  of  intoxication,  may  injure  the  infant 
by  accident  or  by  design,  and  at  that  time  will  furnish  milk  of  an  injurious 
character.  If  of  violent  temper,  she  will  furnish  during  her  exhibitions  of 
temper  milk  unfit  for  tlie  child ;  for  authenticated  cases  have  been  reported 
of  even  convulsions  occurring  because  of  milk  altered  by  such  mental  dis- 
turbance. A  woman  of  bad  temper,  or  one  without  due  sense  of  her 
responsibility,  may  leave  suddenly,  possibly  when  the  child  cannot  bear  the 
consequent  abrupt  change  in  diet.  The  wet-nurse  should  bo  cheerful,  active, 
good-natured,  temperate,  moral,  and  of  average  mental  capacity.  If  disso- 
lute, slie  is  liable  to  contract  syphilis  or  gonorrhoea,  and  the  child  may 
830 
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infortcd.  \\nien  tlic  womuu  is  an  iniiiaU}  of  a  lio!<pltal,  it  m 
ry  111  learu  uf  litir  ronduet  wliiio  iu  the  hu&pitul,  Init  her 
htbita  uf  Htc  wlieu  out  of  the  iiistitutimi  lUioultl  be  a>uiertainod  from  her 
aoqnaintaoora.  By  preference  gbc  sbould  lie  lunrriwi ;  but  in  thw  Hiuiitry 
aairwcl  wutnon  do  not  nfU-n  umh-rtiikc  wet-nursing.  If  her  child  is  illegit- 
matfi,  il  b  best  thot  it  fihould  Ik*  her  lirst  child.  Rppotition  of  illegitimate 
pregnane}*  is  indiaitivc  of  a  degree  of  moral  depi-avitv  that  Hliould  reiidcj 
hir  fitnea^  mort?  llmii  diiuhtfiil.  Tu  aoy,  liowever,  that  only  iiiothere  of  logit- 
imic  diildi'eu  almuld  be  tut-cpttHl  would  Ih^-  almnist  e4|iiival<>nt  to  rendering 
the  atiaiament  of  a  wet-nurse  an  im|nisslbility  iu  the  Uiiitcfj  States. 

In  Knnij)e  it  is  not  uuu.-<iud  to  eniplnv  a  legitimate  mollier  to  suekle  the 
fikitd  si'verul  times  during  the  twcutv-four  IiourH,  tihe  coming  to  tli'^  house 
that  piiriHKo,  while  at  the  same  time  slie  sueklea  her  own  child  at  her 
own  himie.  This  plan  hn.s  it^  drawbacks;  for  naturally  the  woman  gives 
tbe  prvferenee  to  her  uwn  child,  and  her  diet  and  general  hygiene  eimnot 
br  K>  doeely  uverl(M>kcd  as  when  liv'in<r  with  the  fluni'ly  employing  her. 
Tbcfo  13  wmic  cbnger,  too,  tliat  she  may  exi>ose  hersi'U'  tu  the  coiitagjun  of 
wdi  diseaMW  im  mvuAeHf  8i>arlatina,  etc.,  and  convey  the  pnijKm  to  the  child 
ibe  wct-ountes.  There  an:  elnnnnRtanees,  however,  under  which  such  em- 
ployment of  a  wct-niirsc  would  soem  judicious,  pruvidcd,  of  cout-sc^  the 
VDOum  wits  shown  to  Ih?  suitable.  Genendly,  in  Amcrictt  the  wimian 
t>  cutinJy  itejmniU'd  frtim  her  u\\i\  oilspring,  and  the  liittiT,  if  living, 
dtber  is  phiocd  in  eomc  home  for  iuthntd^  or  is  given  into  the  care  of 
mkok  womnn  to  be  fed  artifieinlly  awl  nsnally  to  die.     A  prf'|>or  njjpreoia- 

Itiuo  of  the  moral  obligation  involved  would  iTidnci'  the  [Mirent8  of  ilto 
iivurcd  cJiild  to  make  due  etfortii  to  secure  the  proper  eare  of  Lhe  iiifiiDt 
di-privcd  of  its  natural  rights.  It  it?  also  in  the  interest  of  their  child  to 
aorci«c  thifi  humane  net,  fur  a  knowle<lge  on  the  (tart  of  l}ie  wel-nui-se  that 
Wt  child  18  n>ceiving  kiitd  utteatiou  wWl  go  far  towards  M'curiug  that 
nietital  equauimily  which  is  ncee^KOTk'  to  the  furnishing  of  a  proi)er  amount 
4  suitable  milk. 

General  Physical  Condition. — A  gtHnl  wet-nurse  should  be  robust  and 
;,  but  out  ver\-  fat.     Not  only  i^houhl  she  be  iu  a])piirent  good  health 
tt  tbe  time  of  employment,  but  she  should  aldo  be  free  from  evidenet^it  of 
■erioQS  post  dytKRiitia. 

A  flCTofulous  wimum  cannot  funiiish  gowl  milk.     The  applicant  must 
lie  rjiJOilJoDcd  as  to  the  ueeurrem*e,  es|»ei-ially  during  her  rhildhntMl,  of  the 
f^mptomj^  of  scrofnlosifl,  and  evidtni«»  of  the  discjise  must  be  lookeil  for, 
MKh  Ds  ciistritxs  in  the  region  of  the  cervical  glands  or  eulai^ement  of 
L*.    The  presence  or  alweneo  of  senra  alxnit  the  jointi^  must  be  as- 
Existing  tu)K>n-uIiK«is,  or  the  tidieiruluus  taiut  arf  indicated  by 
tlw  fknulr  history,  should  exclude  her  an  a  wet^uurse.     The  possibility  of 
thf  tmnsfereutieof  tnberculi>sis  to  the  infant,  it  seems  to  me,  cannot  lie  quos- 
}ving  suck  to  a  chihl  U'lnh  to  develop  a  latent  tul»erculoeia  in 
aud  thus  tlic  woman  giving  no  evideuces  of  tuberculosis  when 
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engaged  may  become  distinctly  tuberculous  during  lactation, 
diatiiedis  in  which  tubcrcnUwis  readily  devcIopK. 

A  wonuiu  who  Uaii  tmtt'vrvd  with  rachitis  in  her  childhood  should  be 
rejected.  Tlie  evidenced  of  riokcts  are  to  be  looked  for  in  the  altered  con- 
dition of  such  Ujnes  as  the  clavielw,  the  tibiie,  those  of  tlie  li>rearm,  the 
ril)8,  uihI  the  vertebrfe.  General  dwarfing  of  tlic  tisseoiis  system  may  alone 
indicate  mclntid.  Neither  tlie  tuberculous  nor  the  rachitic  woman  will  fur- 
nish nutritions  milk,  nor  (an  slie  (smtinue  to  suckle  the  elilld  for  the  usual 
|htI(kI  of  twelve  or  fourteen  months.  It  is  well  to  rcinember  also  thut 
rachitic  women  are  liable  to  lose  their  offspring  during  labor  and  conse- 
quently sock  not  iiifrefjncntly  the  j«)sition  of  wet-uurae. 

Marked  aua-mia  may  indicate  some  serious  dyserasia,  though  moderate 
anceniia  may  dis>api)ear  under  generous  diet  and  proper  mr<li<aition. 

The  most  impurtatit  constitutional  disease  to  exclude  is  5\-]>liilis.  It 
must  be  rememlwred  that  tlie  woirian  may  be  ignorant  of  ever  having  bad 
a  cliaucn?,  or  if  alic  is  co4j;nizant  of  the  fact  she  will  probably  deny  that  it 
ever  existed.  She  must  be  cross -questioned  as  to  the  multiform  manifesta- 
tions of  the  diweaiM?.  An  inH]>ection  of  a  large  part  of  her  skm-surfatx"  ia 
iieccssark'  to  determiue  the  existence  or  absem-e  of  a  sypbibdc  or  of  charac- 
teristic or  suggestive  cicatrices.  The  month,  throat,  and  na-^al  |»assagcs  also 
must  be  examined.  Should  tlie  symptoms  raise  a  doubt  in  the  esaminer, 
and  he  be  unable  to  decide  the  point  to  his  full  satisfaction,  the  opJuiuu  of 
an  expert  K[)eeialist  must  be  secured. 

A  syphilitic  woman  cannot  give  milk  didy  nutritious ;  and  there  irt 
almost  a  certainty  that  the  child  will  become  infected  through  some  syphi- 
litic lesion,  it  may  lie  of  the  ni]>ple  or  the  breast,  or  of  some  other  part  of 
the  jwrson,  as  of  the  lijis,  the  tongue,  etc. 

As  it  wouhl  be  crimiiud  t<i  furnish  a  aj-philitie  wet-nnrec  for  an  infant, 
I  agree  with  Parvin  that  it  would  be  also  criminal  to  secure  a  wet-nursi:  for 
a  syphilitic  infant.     In  I*rnssia  the  latter  is  punishable  by  n  special  law. 

An  inijKirtant  aid  in  deti-rmiuing  the  priwms'  of  syphilis  is  the  exami- 
nation of  the  infant. 

It  must  be  remenibei-ed,  however,  that  at  birth  the  oflfepring  may  pre- 
sent no  evidencts  of  syphilis,  but.  im  the  other  hand,  may  at  that  time  be 
robust  though  syphilitic.  Should,  however,  the  child  l*.  tliree  or  four 
montlis  old,  and  there  have  Iwen  in  it  at  no  time  any  evidence  of  syphilis,  it 
may  be  decided  that  the  child  probably  is  not  inlWh-d  with  that  diflca^e. 

Yet  a  hetilthy  infant  does  not  furnisli  proof  ()f  n  non-syphilitic  mother; 
for  she  may  have  acquired  syphilis  during  the  latter  part  of  her  pregnancy, 
in  which  ea.**  the  diJld  may  escjipe  infection ;  or  she  of  course  may  bt*nomc 
syphilitic  aflcr  her  delivery. 

A  syphilitic  offspring  should  certainly  l(5*d  t^i  the  rejection  of  one  pre- 
senting hci-sclf  as  a  wet-uurse,  without  o>nsidering  the  nuestablished  theory 
that  a  healtliy  mother  may  give  birth  to  a  syphUitic  child  and  herself 
remain  luralthy. 
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A  healthy  oflsprmg  lURrely  furnislica  no  cvideDc-e  aj^nttt  tke  rauOier  as 
19  kr  infect  ion  u'itb  syphilis ;  and  we  must  still  scrutinize  the  woman  with 
4l§pmest  rare. 

Acute  or  eJironic  nou-st'philitic  exaiitlieinutn  are  eunlra-lndif-atloua  as 
tS^fitaeH  of  the  wet-nur!«c  in  proportion  to  their  severity  and  character. 
ObA  nAo  las  epili-]isy  or  who  haa  l>een  cpileptin  mimt  not  he  accepted. 
There  ia  evident  danger  tliat  durinji:  an  epileptic  Beiznre  the  duhl  may  be 
injured,  and  it  is  nlsfi  not  improbahle  that  the  milk  funiishcd  liy  such  u 
wiiauiu  \a  not  only  iiiannicieully  nutritious  t)ut  also  tliat  it  may  impart  a 
oer^rius  diathesis  to  the  child.  One  with  a  Ihniily  history  of  insanity  should 
not  ho  emplny«l,  nor  one  who  has  l>een  insane.  It  is  well  known  tlmt  the 
inamily  of  Im'tation  i»  es|>e(iaily  apt  to  di'velop  in  those  liaving  a  predis- 
[weition  tlirough  inheritance,  and  it  is  ]iO!4.sibh'  that  the  li:iliiiity  to  insani^ 
nay  bir  transferred  tlirough  the  milk  to  the  child  wet-nureed. 

The  hypochondriacal  woman  should  also  be  rejected.  She  cannot 
(UnuHh  the  Inst  milk,  and  hyjMiehntidriji  may  eventuate  in  iuwiiuty  umlcr 
4k  struo  of  laetntiou  and  of  separation  from  her  own  child,  or  in  case  of 
ito  dcnth. 

All  ai'ute  d'ii*ea»ej),  unlew  trivial  in  clmnu^ter,  and  whetlier  contagions 
or  oot^  render  the  woman  uusuitable. 

JE*repiiancy.  of  whatever  duration,  renders  the  woman   imfit,  liecausc 
TCrr  fraiuently  the  consctpient  allenition  in  tlie  nharat^cr  and  the  diniinu- 
laoa  in  quantity  of  tlie  milk  render  it  dct^idcdly  iiisuflicieiit  and  deleterious. 
If  she  nieu-stniotes,  the  milk  is  usually  so  altered  at  the  period  as  to 
^■■frrcc ;  and  a  menBtrualiriK  woman  should  not  l>e  enj^iificil  uide^s  it  is 
"Ihinrn  that  Iter  milk  ninaiiis  pjod  duriug  the  period  or  the  di'inund  for 
■  wct-ntUBe  is  exceedingly  urgent.     I  liave  repeatedly  seen  a  nursing  child 
mtA-'  ill  by  the  milk  of  its  mother  taken  dnrinj^  ihe  menstrual   flow.     In 
bet,  in  several  iiistaiKics  it  has  occurred  tiudcr  luy  obseivation  that  u  child, 
that  luid  thriven  admirably  on  its  mother's  milk  prior  to  the  return  of 
II>ai«4rwition^  b««iiH'  fn'tfiil  and  subject  (o  attacks  of  iiidif;;<'stKm,  and  lost 
in  weight,  both  during  the  uieristrual  atu\  tlie  intoriiienstnial  period,  indi- 
cating not  only  that  the  milk  of  the  menstrual  period  had  materially  altercnl, 
but  al«o  that  (he  intermcnstnial  milk  no  longer  agreed  with  the  eliild. 

Xatiin-  liuH  not  intended  that  prt>gnaiicy  and  lactation  or  lucustruatlou 
mad  btintion  tUutuld  eoexisL 

Abaormal  Conditions  of  the  Qenitals. — The  applicant  fur  the  position 
nf  wet-nurse  may  deny  the  existence  of  any  synipti^m  of  genital  iliwasc.  Yet 
a  4Liirul  i]Ui«liouing  may  secure  the  needed  information.  It  will  Ix?  safer, 
bowe^'irr,  to  insist  upon  an  examination.  One  must  look  for  tlie  scar  of 
altfaough  this  not  iufitHpicntly  will  elude  observation.  Clioucroids 
ions  are  i>ositive  contra-indieations. 
A  micrfiecopie  examination  may  reveal  the  gonococcus,  if  gonorrluBa 
GonorrhcEftl  tubal  dlj^t^se  is  a  decided  eontra-indication,  even  though 
of  cxiBting  vaginal  or  nrcthral  gonorrhoea  cannot  be  ascertained. 
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There  is  in  sndi  a  patient  an  artiial  risk  that  the  infant  nuiy  become 
infedfid.  Kven  a  lau-nt  gonorrhoea!  septic  or  (^tarrha)  sulping'itid  niav 
beoorae  at  anv  time  an  active  inflammation  and  render  the  woman  bed- 
ridden. 

Of  Ofiiirae  the  discovm*  of  hydro-,  hiemato-,  or  pvosaJpinx,  or  of  an 
ovarian  cyst^  or  of  iibniHmyoniata.  or  of  enrroma  or  oawinonm,  should  leiid 
to  the  woman's  rejection.  lndnmt«I  inguinid  f^^hinda  or  deatriora  in  the 
groins  must  \tp  looked  fur,  aud  tlieir  relation  to  ctiimere  and  ehaneruitis 
borne  in  mind. 

A  protracted  loehial  flow  indlmtes  nsnally  subinvolution,  with  or  with- 
out somi*  iithcr  lesion,  nurh  as  lavemliim,  nlcenitioti,  or  pulyp.  Sudi  <^n- 
ditiouB  render  the  woman  unfit  in  projwrtion  to  their  effect  upon  the  general 
health. 

The  woman  who  refuses  to  submit  to  an  examination  of  the  genitals 
mn»t  be  dwliiied.  The  breairt.^  must  be  examined,  to  determine  their 
cajKicity  for  the  formation  of  milk  aud  their  titue^  for  givini;  suck. 

The  welUshajKKl  breast  of  the  primiiara  is  conical,  and  does  not  drag. 
If  a  miiltipam,  thfi  brea.st  hnn^  wmiewhat  downward  as  a  pcsujt  of  previous 
nurjiings.  A  large  breast  may  b*?  merely  a  mass  of  adipose  tii^iiie,  with 
but  little  of  tlie  true  tissue  of  the  mammary  gland  in  it.  When  kneaded 
with  the  fingers,  the  larg*'  m.imman*  ginnd  gives  a  si'usation  of  greater 
rcailieuw,  aud  the  lobules  may  be  rcw^nizcd.  The  breast  that  couaistB 
chiefly  of  adipose  tissue  diminishes  but  little  in  sire  as  the  child  uursea^ 
whereas  the  niamman'  gland  furnishing  a  good  supply  of  milk  Itecwmes 
decidedly  smaller  and  less  tens*!  aih^  the  <'liild  has  emptied  it.  The  latter 
breast  also  enlarges  and  becomes  more  tenw  at  the  expiration  of  two  or 
three  hours.  The  breast  must  Iw  examined  for  fibromata,  cj-sts,  carcinomata, 
and  tuberculosis.  The  contagion sm^s  of  (Carcinoma  anil  of  tulM-nndoflis 
of  the  bivast  through  the  milk  is  nt  least  so  prtilmlile  that  no  ri-iks  should 
be  taken.  lAirioereaux  descriljos  a  diffused  and  a  cin-umscrihed  syphilitic 
mastitis.  The  diffused  ibrm  is  usually  bilateral,  and  consists  of  an  indolent 
indttration  without  discoloration  of  tlic  skin,  almost  jiainlcss,  but  attendwl 
with  enlargement  of  the  axillary  glands. 

The  clrcumserilied  or  gunimattms  fnmi  mav  exist  cither  in  the  super- 
ficial fascia  or  in  the  gland  itself.  It  h*  of  alow  growth,  firm  and  somewliat 
lobulatcd,  prodiicios  hut  little  pain,  and  may  not  l>e  attende<i  with  enlarge- 
ment of  the  axillary  glands.  Softening  may  occur,  and,  after  ulceration, 
the  d6bris  escape.  With  any  syphilitic  lesiou  of  the  brcitst  other  than  the 
primar\',  a  catvfnl  senitiny  of  other  portions  of  the  IhxIv  will  proliably 
iurnish  corroborative  evidence.  Neuralgia  aud  hy|>criESthesiu  of  the  nipple 
or  breast  may  exist  as  a  late  result  of  syphilis :  a  hyperiesthetic  or  neuralgic 
nonclition  of  a  non-Tni'philitic  character  may  hf  present  and  of  itaelf  render 
the  woman  unfit  to  become  a  wet-nurse.  A  not  infrwpicnt  site  of  syphilitic 
ulceration  is  the  under  surface  of  a  large  and  pendent  breast. 

The  nipple  may  preaent  syphilitic  fissures  or  idceititioas.     Even  if  the 
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mother  should  have  escaped  infection  prior  to  and  during  pregnancy,  slie 
mr  contrart  a  pnman*  isore  on  the  nipple  4)r  breast  from  a  f^ypbilitic  lesion 
of  her  child,  such  as  a  mucous  |Hitrh  of  the  mouth,  or  a  iin^ure  of  the  hp. 
Any  s)'philitie  lesion  of  the  breast,  whether  pnnmr)-  or  secoudary,  the  latter 
eeperially  if  moist,  U  liabU*  to  infwt  the  child  wet-nursed. 

Tuberculosis  ttf  the  bn-ast  not  infrc(|ucnlly  esiapcs  «b«er\'ation.  The 
man  usual  forms  are  the  eold  abscess  and  the  chronic  fi:^tula.  A  disscnii- 
Ailrd  form  pxiirf«  in  whicli  Ihn  n(Hlii]<'s  an'  of  various  sizes  and  aif  hard 
lo  the  examining  fingers.  They  arc  liable  to  cui^imH  dL-generatiun  aud 
■oAcfun^  or  to  calcification.  In  this  v-aricty  the  breast  ie  but  stightly 
enlorgeH  fmm  the  dejM>sits,  :md  may  be  mnvable  nvpr  the  ribs.  There  19 
a  ODoflmnt  form  of  mammary  tnbciculatj.s  in  which  the  gwelliug  is  mure 
marked.  Xodules  cau  be  felt  as  irregular,  somewhat  lobulatcd,  and,  it 
nmy  be,  immovable  masses.  Fi^tultc  aru  liable  to  occur.  A  true  miliary 
Ibnii  mar  exist  as  an  early  manifcrttatiim. 

In  the  iliflAPminatefl  variety  the  iiipph;  remaiuH  quite  unaltered.     I'alpa- 

tum  Kvcola  the  nodules.     The  lu'til  tuberculous  de]}osits  may  or  may  not 

*l»  asooiatcd  with  constitutional  cvidenccH  of  tut)ereulii»i9.     Kolcsscikow'a 

\  inTfti|pltion  shown  that  there  is  artii:il  danger  of  infeetion  when  the  milk 

nf  a  tul»er(*iilnui>  breast  of  a  cow  is  used  ;  and  the  poestbility  of  such  iuteo- 

oerurring  from  the  putting  of  an  infant  to  a  tuberculous  breast  shonld 

m*<t*t  carefully  avoided. 

Mn.'ititiR  ami  rieatri(*«,  or  indurations  with  a  histor)'  of  previous  infiani- 
ion,  render  the  wnman  unfit.  It  i?.  \ory  rare  that  a  brcnst  in  which 
^nejjymatriu*  suppuration  has  omw  fierurred  is  ever  again  entirely  tnist- 
»iirthy.  Th(^  nipple  .■•h(ndd  Ik?  ucither  too  lai-ge  nor  loo  iftraett-d  :  jf  too 
Iftifr^,  a  f(*eble  ehild  cannot  draw  it ;  a  deprcsse<l  nipple  is  not  only  suckled 
diffieidty,  but  is  liable  to  IxHiome  HapimHl  and  ulei-ratf'd,  witli  the 
pient  risk  nf  mastitis  dcvelopiug. 
The  ipiantity  of  milk  furnished  may  be  judge*!  of  by  the  extent  to  which 
th«-  liniL«t  tliniiiiishes  in  si?*  when  the  rliild  siickleH,  and  also  by  noticing 
Um!  df^rrt^' of  dintentido  at  (he  expiratioti  of  two  i>T  three  liniirs  al\er  the 
ling.  The  triekling  of  milk  from  the  child's  mouth,  the  act  of  swal- 
linring.  arol  the  satinfie*!  manner  in  whi-'li  it  remains  iit  the  brejist  until  fnll- 
iop  arli-ep  aftor  twenty  or  thirty  miunte?),  aid  in  deterniiiiing  the  (juantity 
Msid  the  eliaraeter  of  the  milk.  A  healthy,  well-developed,  and  vigorous 
child  of  a  few  weeks  or  nlder  indicates  that  the  milk  is  abundant  and  of 
quality.  Still,  it  must  1m>  n>membertil  that  a  sy])hilitiL-  ehild  may 
I'ut  tlio  ap[>camnce  of  health  during  the  first  few  weeks.  The  qiuintity 
of  milk  taken  at  each  nnrniug  may  lie  determineHl  raon-  aci-nrately  by 
wrighing  tiie  child  Ix'fore  and  aller  it  has  taken  the  breast. 

Good  human  milk  ha.s  an  alkaline  reaction,  is  of  a  dull-white  color,  and 
haa  a  spcrifie  gravity  of  1032.  Tlie  mierosenpc  shows  a  large  numl)er  of 
mf''  '1  fat-filnbides.     According  to  Bouehnt,  if  a  drop  of  the  milk  is 

I    hundred  drops  of  a  oue-p?r-cent.  solution  of  sodium  chloride, 
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and  a  drop  of  this  be  placed  under  the  microscope,  each  square  millimetre 
should  contain  from  eight  hundred  thousand  to  one  million  milk-globules. 
Pressure  on  the  breast  even  after  the  child  has  nursed  should  cause  the  flow 
of  a  few  drops  of  milk.  It  is  not  necessary  that  the  child  of  the  wet-nurse 
should  be  of  the  same  age  as  the  one  to  be  nursed.  It  is  usually  better 
merely  that  the  wet-nurse's  child  shall  be  several  weeks  old.  Women  of 
twenty-five  to  thirty-five  years  are  to  be  preferred. 

Ihe  did  of  the  wet-nurse  should  be  generous,  and  any  article  known 
to  be  nutritious,  easily  digestible,  and  easily  assimilable  may  be  allowed. 
Tliat  diet  which  tends  to  the  preser\'ation  of  vigorous  lu^lth  in  the  woman 
will  lead  to  the  formation  of  the  largest  supply  of  nutritious  milk.  An 
excess  of  meats  must  be  guardetl  against  if  the  accustomed  amount  of  exer- 
cise is  no  longer  partaken  of.  Such  things  as  occasion  flatulence  or  other 
evidence  of  indigestion  must  be  avoided.  Tea  must  not  be  drunk  in  excess. 
Milk  taken  during  the  meals  is  advantageous.  Beets  have  been  recom- 
mended as  peculiarly  ser\'iccable  in  procuring  an  abundant  flow  of  milk. 

It  will  be  sometimes  advantaT;(H)us  to  give  a  moderate  amount  of  porter 
or  other  malt  liquor;  but  the  liability  of  wet-nurses  to  become  intoxicated 
must  be  rememl)ercd  always.  An  increase  in  the  amount  of  liquids  taken 
tends  to  increase  the  amount  of  milk  secrcted,  but  the  liquids  should  be 
of  a  nutritious  chanu^tor,  such  as  meat  broths,  gruels  made  with  milk,  and 
milk  itself.     It  will  rarely  l>e  advisNable  to  resort  to  stimulants. 

The  nurse  should  be  required  to  take  a  considerable  amount  of  outnioor 
exercise.  The  sleeping-apartment  sliould  be  well  ventilated,  and  not  too 
greatly  heated.  The  normal  action  of  the  bowels  must  be  secured,  and 
abundant  ablutions  exacted.  The  child  should  sleep  in  a  crib,  not  with  the 
wet-nurse,  and  the  mother  should  be  always  on  the  alert  that  the  wet-nurse 
docs  not  give  an  anodyne  in  some  form  to  tiie  infant. 

In  Prussia  there  are  special  laws  bearing  on  the  relations  existing  be- 
tween the  employer  and  the  wet-nurse  :  but  I  know  of  no  such  special  laws 
in  this  country'. 


DIET  AFTER  WEANING. 
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WEAXINii  niay  tie  ilcfinctl  to  be  the  pcnocl  of  iofancy  wlieu  tlie  child  ih 
dqtrivcd  of  hroost-milk,  find  fiuoh  ohaiigfs  arc  inado  in  its  aliinr-ntntion  tia 
«r  rendered  iic^-ssan'  by  its  iiidopendcnt  existence.  The  ttine  uf  wcauing 
oonot  U'  arbitntrily  fixed  at  the  same  age  for  all  infiints.  There  is  no 
nifunn  opinion  as  to  the  vxnct  time  for  weaninj;,  a]thou<rh  intjst  aiitliorities 
wwrt  (hat  it  ehoiild  take  plar«?  l)ctwcen  the  twelftli  and  eighteenth  months. 
Undpr  normal  conditions  the  infant  should  not  Ije  wrjined  before  the  twelfth 
iDiinth,  nor  (•hniild  laetalion  be  euntiiiued  alter  the  ei^liteeulli  mouth.  Ju 
mncty-one  observations  made  by  the  wTiter  bat  four  were  found  nurein*; 
■fler  tiie  first  year.  There  ia  such  a  general  conformity  Itetween  tlentnl 
milntioo  and  a^>  that  weaning  UHtmlly  takers  place  at  the  evolution  of  tJic 
ftglil  incisor  teetli,  whieii  ia  compIet4.tI  alwnt  the  twelfth  month. 

For  nonvenienee  it  is  neee)*i<ary  to  JiHrftune  tliat  (he  ehihl  li:ia  been  de- 
prived of  the  bn-ai<t-milk  at  the  tweinii  moulli,  and  to  furmulute  a  dietary 
[ly.  The  ernption  of  the  lower  central  incisors,  dnn'np  the  seventh 
month,  seems  to  Im>  (lie  indiciitiun  to  mothers  to  bt^in  8iip]>hv 
nentAl  r<%«Uag.  Very  few  infants  pass  far  beyond  this  ph>'siologieal  e|M>ch 
wHlKfUt  it. 

During  the  jK^riod  of  dentition  developmentnl  cliangrw  frnulnnlly  take 
fboe  in  tlie  digestive  a|t)>aratus  which  fit  the  child  for  an  independent  cx- 
isttwv.  The  ^landnlar  strnetures  lieeonic  more  active,  and  the  muscular 
loaifity  tnrrE«w.'4,  ho  that  at  the  p(>rio4l  of  entption  of  the  anterior  molars 
!hc  alimenlon'  tract  Is  prt;parcd  for  wmi-solid  f<K»«l. 

The  object  of  this  pa|>er  Inking  to  prescribe  a  suitable  dietary  for  the 
diild,  in  hrallh  and  distane,  from  weaning  to  pnl>erty,  It  will  l>e  Im-^I  attained 
hy  taakltt^  divHi^ionH  to  conform  to  the  retvigniiUKl  anatomical  and  physio- 
k^'<^  chan;:efl  in  the  organism.  The  following  divisions  seem,  therefore, 
t»t  RKft  all  the  reiiuircments  :  I,  twelfth  to  eighteenth  moutli ;  2,  eighteenth 
lu  thirty-«ixtli  ntontli ;  3,  third  to  (lllh  year;  4,  fifth  to  eighth  year;  5, 
year  to  pubcrtj'. 

While  DKist  mothers  will  appiTciate  the  value  of  milk  an  the  chief  food 
'ifar  in&nto  during  llie  first  year,  very  few  will  be  convince*!  of  its  value  n» 
mth  after  weaning.  Several  muntlu  before  the  child  ia  weaned,  in  many 
Vol.  l.—Xi  a87 
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instances,  it  has  had  some  of  the  farinaceee,  and  also,  probably,  meat  broths. 
If  weaning  takes  place  before  the  eruption  of  the  molars,  the  diet  should 
be  milk.  If  it  is  weaned  during  the  summer  months,  milk  should  be  its 
only  food,  although  the  molars  and,  perhaps,  the  canines  have  appeared. 
If,  however,  the  child  does  not  seem  to  derive  sufficient  nourishment  from 
the  milk,  it  may  be  given  some  additional  food,  provided  the  weather  be 
cool,  but  always  remembering  that  its  chief  constituent  must  be  milk.  If 
it  seems  to  thrive  on  milk  alone,  it  will  be  advisable  to  limit  it  to  it  until 
tlie  eighteenth  month.  It  is  the  exception,  however,  when  a  child  will  be 
satisfied  with  milk  until  this  late  period.  It  is  generally  necessary  to  suj)- 
plement  its  food  by  adding  some  farinaceous  aliment.  If  there  is  a  tendency 
to  loose  bowels,  barley-water  is  preferable.  It  is  made  by  grinding  a  table- 
spoonful  of  the  grain  barley  and  adding  to  it  six  ounces  of  water :  this 
should  be  boiled  for  fifteen  or  twenty  minutes,  salt  added  to  suit  the  taste, 
antl  the  mixture  strained.  This  decoction  should  be  made  fresh  twice  a  day 
and  kept  cw>l.  It  should  be  addctl  to  the  milk  in  the  proportion  of  one  to 
three  or  one  to  two.  The  prepared  barley  may  be  used  in  the  same  manner, 
but  it  is  not  po  reliable.  If  eonstijiation  is  the  nile,  oatmeal  may  be  used  by 
pn*|wring  a  decoction  similar  to  that  of  the  barley.  Arrow-root  should  not 
btt  used,  on  account  of  the  large  proportion  of  starch  it  contains. 

Hivjid  jelly  has  been  highly  recommended  by  Churchill  and  others  as 
an  extvllent  ftxKl  for  children  just  after  weaning.  It  is  made  by  taking  a 
(|uantity  of  the  sotl  [lart  of  stale  bread,  breaking  it  into  small  pieces,  eover- 
inu  it  with  boiling  water,  and  allowing  it  to  soak  for  some  time.  The 
water  it*  then  stniinetl  off,  and  fresh  water  added.  This  should  now  be 
UtiKil  until  it  iKtiinics  soft ;  the  water  is  then  presseti  out,  and  the  bread 
on  cmtling  will  form  a  jelly.  A  jwrtion  of  this  sliould  be  mixed  with 
swwteui'il  milk. 

In  souH'  (-a.-H's  iKH'f  tea  will  be  well  bonie.  That  made  in  a  bottle  swira- 
miui;  in  ii  \v;iter-h:ith  d(H's  not  contain  soluble  albuminoids.  It  contains 
liirp'  4|nmititier5  of  salts,  and  should  not  Ik*  given  when  tliore  is  a  tendency 
to  diarrimii.  Kxivllent  l>eef  tea  is  made  by  niineing  one  pound  of  lean 
U'^'l'  and  adding  a  pint  of  wld  water  and  ten  drops  of  dilute  hydro(;hloric 
a\-kl.  Tliis  should  stand  for  two  or  tliree  hours,  with  occasional  stirring. 
ll  should  tiu'U  Ik'  left  to  simmer  for  fifleen  or  twenty  minutes,  when  it  will 
U'  I'widy  lor  use. 

lln-t'  hn>th  is  not  vcr}'  nutritious,  and  is  not  reeommendwl.  Mutton, 
\\-al,  and  chicken  broths  are  nutritious,  and  are  applicable  in  many  cases. 
|(  must  W  Ixirnc  in  mind,  however,  that  mutton  causes  (constipation,  and 
\c{d  diarrhu-a. 

tV'w's  milk  is  that  most  generally  used  in  feeding  infants.  AVe  should 
iK'i  d.liidc  \'uv  piitients  witli  the  idea  tliat  they  can  secure  one  cow's  m//jE, 
N^auM'  that  will  nut  1k'  done  if  tlie  dairyman  has  more  than  one.  He  may 
M\MiitM>  to  k»H'p  it  ajKirt,  and  will  acctqit  an  additional  price  for  doing  so, 
Imi  Uc  will  moiv  than  likely  deliver  a  part  of  the  "general  milking"  in  the 
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can  thai  has  been  provided  for  the  one  cow's  milk.  If  the  dainnma  bos 
but  (»a*'  cow,  a  ihc(niii(;h  exainimitioii  into  its  k«>ping  nmy  ilifW'lii*!  tliat  it  is 
out  the  best.  The-  <xtw  may  t>e  kept  in  a  sinal),  badly-ventlluted,  aiul  foul 
<tablr ;  it  may  scarcely  ever  nin  at  liw^  "^  browse,  and  probably  ltd  I'md 
will  U'  mainly  -Jwill ;  lJnMi|»h,  even  without  exeirise  or  bn>w.'*iiig,  if  it  is  ftil 
no  Uiii^  fo4Hl  and  lining,  with  aa  octu<ionaI  feed  of  fresh  gK-eii  g^riiKs,  il  may 
fiintKh  a  g^md  t|uahty  of  milk.  A^in,  the  particular  cow  may  Iw  a  sickly 
iinr,  hut  the  tnilknuin  will  not  let  it  be  known  ko  Iouje:  ^^  he  18  receiviu;^  ^a 
vxtra  pricv  for  it.s  milk.  If  we  are  sure  of  gettiug  jrtM)d,  sweet  milk,  Iwiec 
(iaily,  from  properly-fed  cows,  let  ns  he  satisfiM.  PruLaMy  a  great  many 
tanre  f^iildn>n  woidd  l»e  wived  if  more  attention  were  jiaid  to  the  prepara^ 
liao  aud  dii«jM>nsi[i^  of  milk.  UumetluHlic-uI  and  irregular  feeding  ib  ipiitc 
■■  bad  as  feeding;  wiih  iniprr)|)er  alinienU.  The  eliild  ^^hould  be  fed  rej^ii- 
Urly  with  enonjth  milk  to  satisfy  it8  ii]ipetitc;  but  giving  milk  to  ap|x»se 
h.*  aofrer  should  l>e  positively  prohihitiil.  The  quantily  mii-ft  uei'e^ifWirily 
be  in«i»w«"d  a-  the  eluld  advaneCH,  but  due  regard  bliould  ulwuyi*  be  [laid  to 
it«  digestive  and  assimilative  powers.  Overloading  its  stomach  Impairs  its 
di^naiivn. 

The  muat  aatit^factory  gt^nend  rule  is  to  secure  good  sweet  iriilk  rmm  a 
numtr^'  dair\%  delivered  twice  a  day  if  passible.  As  soon  a^  it  ig  delivered, 
pour  on  the  rpquiwte  amount  of  bftillng  water  to  wald  it ;  put  this  io  the 
rpfrigcnitor,  to  Ik?  iLsod  when  ret^uirwl.  Until  the  fifteenth  niunlh  at  least, 
the  milk  should  lie  given  from  a  bottle,  to  insure  steady  fewbug ;  after  this 
il  mar  he  given  from  a  cup  or  glass.  Do  not  |K'rniit  the  bottle  to  be  used 
aa  a  aoMthin^  appumlus  ;  wli'Mi  thus  enijiloyed  It  diN!s  harm.  Never  let  the 
rfiUd  8lo«*p  with  the  nipple  hanging  to  its  lips.  It  should  be  fed  not  oAener 
than  oncp  in  four  hours.  With  ever)*  feeding  add  a  tabkspoouful  of  bme- 
waler  or  fnim  onc-Iialf  t<i  one  graiu  of  tin;  btmrbonale  (d's^KJiuni.  When  it 
fe  thmiigh  fwdiup,  tlirow  away  tlie  remaining  portion,  never  alluwiug  it  (o 
ftaod  iu  the  bottle.  Henid  the  nipples,  tuben,  and  Itottle,  and  ke<-p  them  in  a 
•ointioo  of  (y>da  until  the  next  meal.  The  simplest  and  most  (ronveniently 
daUH<d  feeding-botUe  is  always  the  Ix^st. 

Of  the  various  suhetitutes  for  hrefist-milk,  condensed  milk  is  probably 
tlie  OMMt  extensively  uspfl.  (hving  to  its  apparent  cheapness,  and  its  i^^ 
•f  preecn'atiou  uiul  pre)  m  rati  on,  tt  is  a  popular  dutd  with  tlie  lower  classes. 
Very  many  cannot  atfonl  to  purehase  <hjw's  milk,  and  rsiniiot  spend  the  time 
DraanarY  for  its  prewrvation  and  pre  juration,  and,  eonsctpiently,  feed  their 
cbililn-n  on  this  unstable  article.  Tlie  weight  of  authority  is  against  the 
IMP  of  (x>ndenFte<1  milk,  owing  to  the  lack  of  nutrient  ingredients.  Children 
fnl  with  h  wdl  grow,  but  arc  deficient  ia  muscular  vigor.  Under  some  cir- 
omflaDoea  wo  may  be  compellwl  to  use  it.  During  very  warm  weather, 
vtm  pTKiT  people  tnnnot  buy  Uv-  to  keep  cow's  milk,  or  wlien  infants  are 
txm\'cUinf;,  and  it  is  impossible  to  obtain  sweet  cow's  milk,  it  may  be  ad- 
vwabln  to  n»c  il ;  but  its  use  should  never  be  aanctioned  when  good  cow's 
nuJk  can  be  scnired. 
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The  writer's  experience  with  peptonized  and  pauercntized  nulk  has  not 
l»een  favonJiIe.  It  nannot  be  reiT^mint-ndtHl  as  genfrallv  Jis  was  at  first  sup- 
[Hised,  ThtsH!  methods  hitvu  given  way  lo  lim  sLeriliziMg  procew*,  wbitii  iu 
by  no  nieflos  ucw. 

Thf!  writiir  dtwires  to  enter  n  proteflt  a^initt  the  nw  of  tjic  various 
"infant  fuodH"  as  substitutes  iur  or  nidi)  tu  eow'u  milk.  The  a<;^ut>i  em- 
ployed in  iniroduciug  them  to  the  mcdleftl  profession  are  skilful  m  pointing 
out  tlie  advantages  tat'Ii  possesses  over  the  others.  The  nuinuthctnn'rs  resort 
to  niany  artful  deviee:^  to  inerea.>K-  their  i<ales.  The  pliyBieiaii  is  eoiit^tauLly 
annoyed  by  confidential  letters  asking  him  to  try  this  food  which  has  been 
BO  sna-ertsfnlly  used  tiy  tlie  prott^nnal  gentlrraeo  whose  names  they  exhibit 
on  Uie  fancy  canLs  oaIeuda^^t,  and  lKM>ks.  Mothers  arc  attraettil  to  them 
by  the  warnings  posted  in  the  sti-eet-ears,  and  the  pictures  of  plump,  rosy 
liabies  distributed  by  the  dniggists.  Analyses  by  competent  and  honeet 
cliennr^t>i — not  |»!ii<i  by  tlie  nianutiMrtiirei^s — Imve  shown  them  to  Im?  rich  in 
the  ingntlieuLs  they  an;  guaranteed  not  to  L-outain  and  to  be  deficient  in 
tliose  whieli  are  lauded  as  being  present  in  larger  propoition  than  in  any 
other  food.  Kottrh,  in  a  valimUle  [>:i|¥'r,'  diswijwns  tlie  nicrits  <if  tlie  dif- 
ferent ''infant  foods,"  and  demuustmlt*  their  unreliability  as  substitutes 
fi>r  milk. 

\N'ilh  the  sixteen  teeth  the  child  ^^hould  U^  alUiwed  a  nion;  lilwral  dint. 
Its  digestive  apparatus  is  now  capable  of  digostiug  food  which  has  been 
masticated.  It  may  be  allowable  to  give  it  stale,  well-cooked  bread,  and 
butter,  or  cnickei-s.  It  may  also  l)e  given  a  little  m-T^hed  white  {>otato,  wiili 
gra\'y.  A  Han<lwi('h  of  scraped  lean  l)eef  and  brt):ul,  seasoned  with  salt  or 
sugar,  will  be  rclijilKjd,  and  us  very  nutritiotis.  It  nuiy  liuve  a  piece  of  rare 
beef  or  a  chieken-bonc  to  suck,  care  being  taken  titat  it  does  nut  swallow 
tlu!  pnlp  or  lM)ne. 

IVptonited  Ix^*f  pifiwirations  have  been  recommended  by  the  realized 
aiitliorities. 

In  reguluting  tlie  regimen  of  a.  healthy  infant  during  this  pcrii>d,  very 
little  change  Is  required  in  its  fiKxL  It  should  lie  iU\  five  or  six  times,  at 
the  same  hours,  every  day,  but  should  not  be  awakened  for  tlie  purpoee. 
If  it  desire  Its  SkkI  l>efore  its  accustomed  time,  it  should  have  it. 

First  meal,  G  a.m. — ^A  cup  of  milk,  with  cream  biscuit  or  a  sHoe  of 
buttcix^l  bread. 

.Seeuiid  meal,  8  A.M. — Stale  bread,  broken  and  soaked  in  a  tumblerful 
of  ri<'h  mill;. 

Third  nuad,  12  si. — \  slice  of  buttered  bread,  with  about  half  a  pint 
of  weak  beef  tea  or  mutton  or  chicken  broth. 

Fourth  meal,  4  p.m. — A  tumblerful  of  milk,  with  rnu'kcrs  or  a  slice  of 
butten><l  brwid. 

FiiUi  meal,  8  r.M. — A  tumblerful  of  milk,  with  bread  or  crackers. 
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Towanlfl  the  lattrr  part  of  thm  poriiHl,  when  tho  child  lias  sixteen  tw^Ui, 
i  nuiv  Ik'  (li^iniblf  tu  siibstiltitf!  lUv  tullowiu|j;: : 

Kirrt  uicul,  G  A.M. — Urt-ad  or  erackers,  with  a  half-pint  of  milk. 

Second  meal,  8  a.m.— A  tablc^fMKinful  of  oatraral,  rrarlcwl  wheat,  or 
oini-in4'}il  mit^Ii,  with  milk,  and  a  couple  of  slice.-^  of  huttei-ed  brtrad. 

Third  iiusil,  12  M. — Bread-and-butter,  milk,  and  a  soll-boilod  e;^. 

Fourth  meal,  4  P.M.— A  piece  of  rare  roast  beef  to  suck  ;  mashed  hoilefl 

ii()fi>,  moi.>'teti4^1  with  di8h-gra%'y ;  bread  and  milk;  aiid  a  Bniall  j)ortioii 

rii*,  brwul  Jl'Uv,  or  farina. 

V\(ih  mi-al,  H  p.m. — Milk  and  l}read  or  crackers.' 

This  18  a  muditication  of  the  diet  bid  down  by  l^\u»  Starr ;  but  the 
wmer  nwinlly  insists  that  the  infant  i^honld  l)e  eonfiiicd  to  milk,  milk  and 
biflei.-n'ater,  or  milk  and  tKitnu-al-water,  during  tiiis  entire  (leritxl.  M'hon 
hiiMlnec  has  lieen  followed,  the  lyenh  of  tlie  "seitind  Himimer''  liave  bcoji 
tvcKted. 

Fniits  and  lierriefl  of  all  kinds  should  Ije  interdintwl. 

Every  t^ase  of  infaiit-feetlin^  must  be  r^dated  by  its  own  indieated 
iWjuipfmenUi.  There  is  uo  uniform  rule  applicable  to  all.  Kaeh  muni  be 
Halietl  careftdly,  and  that  rawlo  of  ftxsling  must  be  adopted  which  provofl 
bXaiittv]  tn  it. 

Ttie  child  t^hould  not  be  permitted  to  sit  at  the  family  table.  It  may 
fare  H  wparate  table,  where  it  <an  have  its  fni|;;al  meal  without  boinjjf 
tau{itL'd  by  unwholertome  dinheii. 

The  <b'et  in  sieknes^  during  the  first  period  must  be  rq^ulatcd  by  tiio 
JMUTP  of  the  «!«,     It  it*  impossible  to  prcscrilie  a  rt^imcn  suitable  to  all 

rhildren. 

Vomitiog  is  unquestionably  the  nioe^t  fivquent  symptom  tu  be  controlUid. 
Ilnuy  be  due  Ut  overfe<xlinj;,  or  to  wime  fault  in  the  qtiality  of  the  f«od. 
Wbeu  it  is  (TtiLseil  by  nverlWdiag^,  a  dimiunliou  in  tlu>  <iiianti(y  of  footl,  a8 
«dl  M  a  longer  intcn'al  between  mealt<>,  will  usually  correct  it.  If  it  sliouhl 
lvaittM>d  by  a  defect  in  the  quality,  this  shcvuld  Ix»  discovered  and  remeclied. 
If  the  ejected  matter  itf  Hour-smclling,  the  alkali  must  lie  incn^aflcd.  Fr<>- 
^anitly,  fuived  abstinence  will  correct  it ;  and  in  many  taw.*  wiiall  (pian- 
t«i»  nf  fiM_A  given  eveiy  fitleen,  twenty,  or  thirty  minutes  will  have  a 
■Ittlarr  ellWi, 

r>iarrlnea  ia  often  the  result  of  improjier  feeding.  The  food  may  be 
t«o  ermtvntnitjil,  or  its  qnalily  may  be  poor.  Wlien  it  is  due  to  too  mmh 
*>)id  fimd,  (he  iudimU-d  tre:itment  is  tu  <'«>ii(ine  tlie  (ntlent  tu  a  liquid  diet. 
If  iJie  quality  of  the  fotid  is  not  good,  it  should  Iw  improved.  In  many 
■to  tlie  addition  of  barley-water  to  the  milk  will  prove  ofTcefiial  in 
dtoikii^  (he  i Uarrhcea. 


'  OfWn  H  would  be  prprctmblo  b>  give  the  fourth  meal  at  three  p.  M.,  and  the  fifth  iqcaI 
*  «i  r.u.,  t^MciftUy  la  wintor,  so  that  the  child  cui  bo  put  to  bed  by  aovaa  o'cluck.^ 
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Constipation  may  oftoD  be  corrected  by  adding  oatmeal  to  the  eecont 
meal,  or  (mtm(iil- water  to  thi'  milk. 

It  sliould  be  the  invariable  rule  to  confine  children  to  a  liquid  diet  as 
eonn  a.^  any  imjuiimient  ofdigcstion  or  Ofisimilution  is  noticeable  or  they  be- 
come ill.  .Milk  alioiild  alwiiy.s  have  th«  prelerenee.  It  may  be  ffivcu  puiv, 
dihit<:-d,  boiled,  or,  perliups,  pi'edigt?:»tcd.  lu  rare  iiititaui-cs  milk  \vi\\  not  lie 
retaiued  by  (he  stomach,  or  will  be  ptuweil  from  the  Iwwele  only  |utrtjally 
digcsted.  In  such  case:^  a  mixtiLrc  of  c(jual  jHirts  of  milk  aud  lime-water, 
given  in  teaspoouful  doses  every  ten  or  fitlci-ii  minutes,  will  not  inlmineutly 
be  retained  and  di<^ted.  In  Home  iiuh-h  where  milk  caimot  \k  retained, 
barley-  or  riec-water  may  be  temjmrarily  mdi^titiitrd.  In  oilier  lawcs  l>eef 
tt-a,  l«^t'  rssoneo,  or  Ijccf  juiw  may  be  administered  iu  small  cjuautities,  fre- 
(jucntly  repealed,  with  marked  iM'nefit.    Tea  and  coffee  should  not  be  allou'cd. 

In  weakly  (hildriMi  the  tnllowiiifj  may  be  j^iven  : 

Chickou  jfUy. — Clean  a  Ibwl  that  is  about  a  year  old,  aud  remove  the 
flkin  and  fat.  Chop  it,  bones  and  fli-sh,  aud  put  it  in  a  pan  with  two  quarts 
of  water.  H«it  slowly,  and  nkim  itHvti  and  <api'ridly.  I^et  it  sinnner  for 
five  or  six  hours ;  then  odd  salt  aud  mace  or  parsley  to  taste,  aud  strain. 
Set  away  to  (uol.  When  cold,  skim  ofl'  tJie  fat.  Ttie  jelly  is  usually 
reli.shtd  ctild,  but  may  U:  httattHl.     (Jive  this  in  f-mall  qiiaulititw,  very  often. 

Wine  whey. — Boil  three  wineglasses  of  milk,  and  add  a  wineglass  of 
sherry  or  port  wine.  Stniin,  and  add  a  wint^lass  of  warm  water.  A  wiue- 
^l:ts.Nfid  of  this  may  Im^  (^iven  onc(!  or  Uv'nv  a  day. 

White  wiuf  whey. — To  lialf  a  pint  of  lj<>ilinj!;  milk  add  a  wiDCgla.^ful 
of  slierry  ;  str.iiii  lliroii^h  a  hue  nuislin  cloth,  and  swei^ten.  A  tablesjxM^nfid 
of  this  may  Iw  fjiven  every  two  or  three  iioura. 

It  is  (jiiite  as  ini|>ortant  to  regulate  tlic  diet  «f  the  second  period  as  llsat 
of  the  first,  but  much  more  dilficidt.  .\t  this  i>eri<Kl  tiie  child  is  walking, 
aud  oAen  hel|)t«  itself  tn  indigestible  substances.  It  now  has  all  iU  milk- 
teeth,  unci  is  rapable  of  miv*tication.  Its  mind  is  genendly  sufficiently  active 
to  t>e  taught  what  <Hlll>le  artirli^^  it  should  luive.  Its  power  of  mastitating, 
it£  flow  o(^  Halivn,  its  good  digestion  and  assimilation,  and  its  increasing 
bodily  growth  demand  a  gix-ater  variety  of  food.  If  it  reach  its  second 
jK'riod  during  the  summer,  and  have  tlie  upp^-araun'  of  healtli,  and  seem 
salisfiwl  with  il.s  ndlk  aud  :*inipli-  foixl,  it  will  be  prudent  to  wait  until  cool 
wctither  to  change  its  diet  to  a  more  substantial  kind. 

It  is  now  admis.-4ible  to  allow  it  to  eat  at  the  family  table,  Iwcause  the 
op|x>i-tunity  to  U-gin  its  training  curly  should  uot  be  overlooked.  It  can 
be  taught  to  eat  slowly,  that  certain  arti(rh«  are  not  suitable  for  it,  and 
tliat  it  can  have  emiugli  of  tht-  |ir*)|RT  kind  t>f  f»MKl.  When  a  child  fn-ts 
for  ditieivnt  articles  of  fooil  un  the  table  it  is  generally  ]x«iuse  some  im- 
prudent jierson  has  allowcil  it  to  taste  thejii.  If  it  is  n(»t  tempted  by  tasting 
other,  it  will  1m»  <^int<'nted  with  its  simple  ftKKl.  It  should  be  fwi  at  least 
four  times  daily,  aud  occasionally  will  require  a  few  crackcre  or  a  slice  of 
breail-and-butter  between  meals. 
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mod,  8  A.M. — A  portion  of  well-txiokwl  ootmoal,  M'licnten  grite, 
l-mral  miub,  with  a  liln'ra.1  supply  of  milk;  tiAii  brwul-aud-buttei*; 
nd  a  piece  of  findy-t-ut,  tt^ndej'  lx.'cfiitc-ak,  or  a  s^oil-boilwl  c^g. 

Soeond  rawil,  12  m. — .\  bowl  o(  ohicken  or  oyster  soup,  or  weak  bcof 
In;  milk,  wllb  Imiul  or  cnit-kfrs,  ami  hiittor. 

Tbinl  rat-al,  1  P.M. — iCousl  Ixvf,  mutton,  diickon,  or  turkey ;  I'lvsh  wliit« 
U;  nuAhefl  white  ]>atato,  moistened  M-ith  f?mvy;  brcad-and-biittcr ;  aod 
ritFUKl  milk. 

foiirUi  nuail,  8  P.M. — Milk,  with  bread  or  crackers. 

It  may  be  neocmary  to  give  a  ghas  of  milk  and  a  piece  of  brond-and- 
■pnUi  brlweeu  the  first  and  Beconil  nituls ;  and  if  the  child  in  parliniilai'Iy 
Wty  the  Ninie-  may  be  owaslunully  required  iu  the  early  morninji^. 
Townixb  the  latter  part  of  this  ixriod  fn-rtli  ripe  fruits  are  admissible, 
(iRA'idod  due  care  xa  taken  to  prevent  the  ingestion  of  seeds  and  rind.-?.  A 
pOfMilor  fniit  ia  the  luiuana ;  brit  (he  writcr'.s  cxiK'riencc  has  hern  such  that 
l»  niBsideni  it  more  productive  of  eclampsia  than  any  other  fruit,  and 
ONMir^uently  he  cannot  recommend  it. 

The  meal-hours  varj'  in  diffcrcut  comnmiiities,  so  that  tha«e  for  children 
will  U'  jj^jvemcl  by  the  local  custom!?.  It  may  Ije  necessary  to  give  the 
{novijinl  meal  earlier  than  four  p.m.  It  must  be  reiiiemljcre*!,  however, 
rat»5l  eliildreu  slwj)  the  j^reatcr  jiart  of  the  alleruocm,  »»  thai  if  tlicy 

dinner  at  two  o'clock  tliey  will  be  asleep  during  the  diction  of  the 
bilk  of  the  day*8  solid  food ;  on  the  other  han<I^  if  the  miail  Iw  at  four 
w*ck)rk  there  m  ill  Im-  atrtive  i'xer«nsc  after  it  to  aid  dipivtion  ami  aswimilation, 

II  will  need  coustont  nutehing  to  prevent  it  li*om  obtaining  unsuitable 

Frciiueotly  Uie  neuroses,  as  eclampsia,  "  night-tcmira,"  jM-tit  mal,  and 
diir DDmeroitg  symptoms  attributable  to  "worms,"  may  be  dlrcrtly  traceable 
*•  the  pn»*entie  of  indigestible  fotni  In  (he  alimentai'\"  tract.  A  I)ri8h  jHirjpi- 
tfw  seldom  finds  the  "  worms,"  but  generally  allays  the  excessive  exaltation 
'if  the  nervnns  system  by  removing  the  olfending  material. 

Whi'n  the  child  is  snftcring  fn)m  nn  anite  disease,  its  diet  should  Iw 
bnitcd  to  milk  and  l>eef  (ca.  In  chronic  ailments,  or  in  protracted  oonva- 
kwcnee  from  acute  disease,  each  ca.se  must  be  trcjitcd  by  its  individual 
mi]iumiwntj>,  while  good  judgment  will  n'lidcr  valuable  assislanLV  in  the 
wkrtirjn  of  thiise  fo(xle  whic-h  are  easily  digested  and  which  possess  the 
Mximum  tpianlity  of  nutritious  matter  to  the  quantity  ingeste<!.  In  sick- 
Mi,  t»  and  liiHst  are  favorite  articles,  but  only  loiul  the  alimentary  tract 
*itfa  inimlritioun  niatt<.'r. 

Pnring  the  third  periml — from  the  thir<I  to  the  fifth  year — lhc<lini(nilty 
if  ovulating  the  child's  diet  will  Iw  great.  It  has  now  reached  the  ago 
•bou  it>  frieiKi^  will  humor  it  with  knick-knacks  and  table-fo<xl  of  difficult 
^fBRtian.  It  has  twenty  teeth,  and  its  friends  mnnot  understand  why  it 
Aiold  not  have  such  food  ils  a  healtliy  ailult  i-an  digest.  A  devot^-d  muthcr, 
«  imally  gmnilini^er,  will  ai^'uc  that  all  her  ehildreu,  at  this  age,  were 
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fed  from  the  table  and  were  not  injured.  Such  children  lived  in  spite  of 
mismanagement.  Granting  that  its  diet  must  be  more  liberal  at  Uiis  age,  it 
must  still  be  Kstricted,  for  even  now  the  presence  of  indigestible  or  imdi- 
gestcd  food  in  the  alimentary  tract  may  be  productive  of  reflex  nervous 
disturbances. 

Its  activity'  and  waste  and  repair  demand  an  increase  in  the  quantity 
of  nutritious  food.  Three  substantial  meals  a  day  will  usually  suffice,  but 
occasionally  a  snack  between  meals  will  be  required.  While  it  is  well  to 
apply  the  rule  of  regularity,  it  is  not  always  prudent  to  enforce  it,  especially 
if  the  child  is  hungry.  The  practice  of  children  running  to  the  pantry  and 
helping  themselves  should  be  discouraged.  In  such  cases  children  do  not 
cat  enough  at  the  regular  meals. 

It  is  impossible  to  lay  down  "  a  bill  of  fare"  for  this  period,  but  a  frugal 
meal  can  be  selected  from  the  following : 

BREAKFAST. 

Com-mcal  mush ;  oatmeal ;  wheaten  grits ;  hominy ;  with  plenty  of 
cream. 

Potatoes,  laked  and  stewed. 

E^s,  poachctl,  soft-boiled,  and  omelet. 

Fish,  fresh,  broiled. 

Meats. — Beef  hash  ;  broiled  steak ;  stewed  liver  and  kidney ;  lamb- 
chops  ;  chicken  frit^ssee. 

Tomatoes,  sliced  (occasionally). 

Bread. — Cold,  light ;  Graham ;  entire  wheat ;  com  ;  muffins,  plain  and 
Graham  (cK'casionally) ;  corn  and  rice  cakes. 

Fresh  rii>c  fruit  may  l>e  given  in  moderate  quantity. 

Highly-seasoned  food  must  be  avoided. 

LUNCHEON. 

Soups. — Oyster ;  bean  ;  chicken  ;  consomm6. 

Vegetables. — Potatoes,  baked  and  stewed  ;  sliced  tomatoes. 

Meats. — Beefsteak  ;  lamlwthoje ;  cold  lamb  or  mutton. 

Bread. — Cold  rolls  and  soda-crackers. 

Fruits  in  season. 

Kice  and  milk. 

DINNER. 

Soups.— Consomm6 ;  noodle ;  oyster ;  cream  of  barley ;  jrotato ;  chicken ; 
and  chicken  stew. 

Fish. — Frt^sli,  baked,  broiled,  and  boiled. 

Meats. — Beef,  chicken,  lamb,  and  mutton. 

Vcgt^tables. — Potatoes,  rice,  cauliflower,  macaroni,  peas,  tomatoes,  beans. 

Bread. — Well-cooked  wheaten. 

Desserts. — Rice  and  milk  ;  light  puddings ;  ice-cream  occasionally. 

Fruits  and  berries  in  season  (fresh  and  sound). 
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TTie  ronmen  of  the  sick  diiriui:  tli 


(kI  does  not  differ 


_  materially 

finn  that  of  tiie  prwcdiu^,  cxwpt  tliat,  j^enerally,  a  ratiro  j^onerous  diet  may 
bf  ollowed.  If  the  illness  Iw  ot'  a  imttn-e  demanding  li»|nid  fixxl,  the 
iviudples  alifady  ^^et  forth  will  \)o  npplioable.  In  nil  vasc^  of  illness  the 
fcud  should  be  rt-duwd  lu  quantity  and  changed  in  eharacter,  although  the 
jattfot  may  not  l»e  ofjnfiDeil  to  litpiiiK  As  soon  a.**  the  appetite  boeomcs 
imjairal,  tlie  diild  should  be  put  ti|Kja  a  simple  diet.  Fmjuently,  in 
duklren  of  tliis  w^,  too  much  or  dereriorated  fruit  will  cause  digestive 
(BftnThancoA.  W^ithlioldinjr  the  fruit  for  a  few  thiys  will  usually  effect  a 
one.  The  child  .should  always  have  its  fruit  sclfcted  for  it.  When  sick, 
biok-knacks,  jellit*^,  and  fancy  dishes  should  he  forbidden.  If  the  illness 
bp  pmtractrtl,  and  the  fiMnl  lie  dijL^'sted  and  a.^^^iuiiluted,  it  shoidd  liave  the 
mr»t  nutritious  aliment.  This  ndo  is  e.H]Kfially  applicatde  to  scrofulous, 
■Tyibiliti<\  nu'hilie,  and  tuberculous  chitdreu.  We  need  not  wait  for  tJie 
nmtirostatiun  of  the^ac  diatheses.  If  there  is  pood  reason  for  snspeetinj; 
llifir  presence,  the  sooner  the  select  diet  ia  Ik-j^um  the  betler;  and,  even  If 
they  ore  nut  latent  in  these  children,  the  care  in  feeding  will  pi*ov'C  beueficial. 

New  trouble?  wem  to  arisi>  dtiring  the  foin-tli  period  which  require  close 
TigiUttw  over  the  chihl's  dictar)*.  At  this  time  the  milk-t(H'th  Iwgin  to 
dtay,  and  the  lirsl  of  the  permaueut  teeth  make  their  appearance.  The 
dillil  luu*  frerpient  attacks  of  toothache,  the  dread  of  wlii<'Ii  prevents  hira 
fpjm  pn)|ierly  ma.sti<Titing  his  food.  ('ons('(|uenlly,  indigestitui  and  diar- 
rbtfi,  from  Ijoltinj;  fixid,  arc  of  freipienl  iitrurrence. 

j^pttn,  the  child  is  old  enongli  to  Ik-  indulged  by  its  parents  with  cvcry- 
IUd|;  lliey  eat:  lu'iux-  the  imj>opsibility  of  nwtrieting  the  diet  as  lon^  aa  it 
ii  bolthy. 

It  \»  advisable  to  seleet  its  food  from  the  articles  recommended  for  the 
llurd  period,  with  tin-  udilition,  jH^rhaps,  of  game,  corn,  string-lirans,  sweet 
politoeA,  lima  beans,  hot  bread  and  cakes,  and  light  custards  and  iniddings. 

In  siclcne!^  the  general  rule  of  restricting  tlie  diet  according  to  the 
■tUR  of  C3i4'h  individual  i.iu»e  U  alsn  applEdiblc. 

"Hie  physiological  changes  which  take  plai-e  during  the  fifth  period  Mould 
won  to  wnrnint  the  statement  that  extraordinary  care  should  l>e  exercised 
in  1*1.01  lating  the  child's  rcgjnicn  l)clweca  tiic  eightli  year  and  pulierty. 

The  iugestiou  of  higldy-Bcuaoucd  or  very  rich  foud  may  unduly  excite 
'W-  iwBsions  and  pcr\*ert  the  phj-eiological  phenomena  of  Ixiyhood  and  girl- 
Wd.     It  \»  also  apt  t»  cansi>  lascivious  ilreanis  and  sexual  excitement. 

Tlie  rule«  governing  tlic  dietary  during  sickness  are  similar  to  those  for 
aduliA. 

The  oat!  of  wines  and  been  should  be  prohibited,  and  that  of  tea  and 
fioflw  diMODntcnanocd. 

In  diflciUBing  the  diet  for  children  in  the  preceding  [Miges  the  writer  has 

lost  nght  of  the  fact  that  some  regard  should  be  paid  to  tlie  important 

ir  of  the  circunistances  of  life.  It  is  well  in  prescribing  a  ri'f;imcn 
which  liu  8t4Mid  tli4>  li.«t«  uf  the  laboratory  to  remember  tliat  such  advice  is 
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given  to  a  large  number  who  are  not  able  to  incur  the  necessary  expense  of 
typical  feeding.  To  prescribe  such  food  as  that  hereinbefore  recommended 
for  the  child  of  the  laborer,  whose  wages  are  scarcely  adequate  to  support 
his  large  family,  would  entail  hardships  on  those  whose  affections  are 
strongest  for  the  weak  and  afflicted.  The  exix;nse  necessary  to  obtain  cream, 
milk,  and  milk-sugar  will  not  be  considered  by  people  of  even  moderate 
circumstances,  but  will  be  difficult  for  the  mechanic  and  impossible  for  the 
laborer.  Therefore  it  is  important  in  selecting  a  food  for  children,  either 
well  or  ill,  in  the  lower  walks  of  life,  to  recommend  that  which  will  be 
healthful  and  of  reasonable  cost. 

If  the  following  good  advice  is  impressed  upon  the  nurse,  tlie  success  of 
treatment  may  be  greater ; 

"  Xever  give  re-eooked  meats,  fish,  or  vegetables  to  an  invalid,  and  cook 
only  small  quantities  for  hira.  Simplicity,  variety,  and  healthfulncss  arc 
the  things  to  be  considered  in  preparing  food  for  the  sick.  AVhat  is  good 
for  one  jwrson  is  frequently  injurious  to  another.  One  must  not  become 
impatient  or  discounted  because  the  invalid  is  changeable  in  his  tastes. 

"  The  eye  as  well  as  the  iKilate  of  the  patient  is  to  be  considered.  The 
tray  always  should  be  covered  with  a  fresli  napkin ;  the  cliina,  glass,  and 
silver  sliould  be  the  daintiest  the  house  atfords. 

"  Only  a  few  things  should  be  served  at  a  time :  it  is  better  that  the 
]xitient  should  think  that  lie  lias  not  had  enough  to  eat,  than  that  he  should 
lose  his  appetite  on  the  appearance  of  a  large  quantity  of  food." 


NURSING  OF  SICK  CHILDREN. 
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There  ran  Ik*  iin  doulit  ttiat  in  tlii.^  drfKirtniciit  ^at  stridi^s  Imvo  \wen 
■■lip  during  the  hust  twenty  years  or  so,  ami  {HfrlmpH  tiii.s  iiupruvemcnt  may 
ht  entirely  set  to  the  account  of  the  ciiiltliTn's  hospitals  which  have  now 
^tqr  ii|>  ewn-whcre.  The  rliihlrxMi  iiri^  inijH>rtant  little  people,  ami  set 
•xnorh  sttire  by  tlieniJH'Jvfs  that  they  denmuil  study  and  tbuujjlil  tm  the 
]»Tt  of  thu6c  who  would  understand  their  treatment;  and  all  who  have 
ivd  cxperienif  in  the  (■art^  vf  wick  children  will  admit  that  a  special 
duuition  and  training  arc  rei|uiri.d  fur  thutio  whu  aim  at  mir»iug  them 
■WJUiufiiUy.  To  a  cmual  ubsen'cr  passin;;  through  a  ward  of  nick 
dttldntn  liiey  may  »ecm  atl  much  alike, — alike  in  their  rt^tlcsiineaH,  in 
tkeir  wearineaH,  in  their  iM-qK-tuuI  deinund  on  the  {mticuue  and  t-are  of 
tUr  attcndautA, — aud  yet  to  the  practiecd  eye  there  is  every  shade  of 
£ftreooc  iu  that  row  of  vitts ;  the  diven^iticn  of  character  are  a»  tutron^ly 
urkrd  aa  among  adults;  even  the  lltttu  IuIk«  dlEVer  one  fnim  the  other. 
In  tir  ^tndy  of  these  idiosyncrasies,  and  in  tlic  adaptation  of  mean£  to  on 
ttd,  the  real  child's  niirae  will  at  atwe  declare  her  aptitude  for  her  task; 
i^will  Hx-  at  unee  that  thougli  her  duties  should  l»e  peifonnnl  nn'(ho<lic- 
AQrRtid  with  rt^nlarit)',  ea<'li  ehild  must  be  the  subject  of  special  study,  aud 
niks  ami  red  tape  made  sufficiently  elastic  to  cover  all. 

Jl  is  rurious  to  review  how  by  de^rwa  the  little  siek  onw  have  Iwen 
ftiriiiS  themselves  to  tlie  fi-out.  At  first  they  were  grudj^ingly  admitted 
into  lite  wunls  of  a  ^ncral  hospital,  and  then  the  nurses  and  patients  only 
t'il<!nU<'d  tlieju ;  but  now,  as  in  a  wcll-onlen-d  house,  the  children  have 
^ir  (in'Q  dcjmrtment  and  their  own  attendants,  their  S|iccial  nurses,  and 
Wmnnioti.'f  aminf^ments,  or  they  may  Ix"  pnmioted  to  the  dignity  of  their 
WD  hiuqiitaU:  wliatever  may  be  the  plan  pun>ii«l,  the  children  have 
(flunnl  tiioir  nantes  and  instructed  tlieir  doctors,  to  tlic  maujfcst  advantage 
'"f  ftli  fmrlieA.  There  tain  U?  no  question  thjit  niunv  a  sick  child  in  its  own 
Kovpitm],  or  ward,  is  iuiiuitely  better  circumstawt-d  for  its  recovery  than  in 
iti  cot  at  home.  A  child  is  very  sympathetic  and  reot-ptive,  and  whcu 
iOE  MDonf!  n  numltcr  of  other  sick  children,  retvinng  only  a  portion  of 
t  nuTR'a  tioK  and  atleution  and  being  acted  upou  by  the  various  har- 
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mouions  inflnonccs  around,  its  physical  aod  \'ital  enorglce  are  aroused 
and  directed  to  a  hutUliy  uclion^  it  \a  taken  nut  of  tt^lf,  and  its  mind  is 
diverttxl  from  ita  ailmcDlJS,  a  result  most  tatislactory  for  eitlier  adult  or 
infantile  sick  ;  moreover,  it  is  saved  from  the  inevitable  s{>oiliDg;  that  is  Uie 
uutund  end  of  home  uuniin^,  or  it  ia  rettciied  fi-om  the  mischicvons  and 
iwmetiraca  iatal  indulgcaoc  of  ita  whims  and  faneies ;  it  18  tided  over  the 
fretful  Eta^e  of  ounvalesoenec  almost  unnotic«?d,  and  returns  to  its  home  a 
little  hero,  fit  to  lake  itji  usiui]  phu-t'  iu  the  family.  The  8iid  ex|K*rieuw  of 
every  d(N-tor  who  has  luid  tu  trwit  a  sjH^iled  ehilil  at  home  will  confinii 
this:  the  child  refuses  to  take  its  metlieine  or  food,  and  the  united  effoila 
of  the  iKirents  arid  Itouitehold  ait*  useh-ss ;  it  remains  master  of  the  e^itua- 
tion,  a  hardened  little  sinner.  Or  some  particular  posture  must  be  main- 
tained to  allow  an  infliuned  joint  to  recover  itself;  it  screams  and  kicks  at 
all  efforts  to  place  it  arijrhl,  it  frets  if  fastened  down,  anrl  refiiscs  its  food, 
until  nt  la.st  it  is  allowtxl  to  lie  n.«  it  likes,  an<1  valuable  time  is  w»<<ted. 
Vlavt!  ttiat  same  little  one  in  a  children's  hospital  in  llie  hand^  of  doctor 
and  nurses  accustomed  to  children,  and  it  at  once  becomes  tractable;  all 
frietitm  and  contests  an-  avoiilcd  ;  it  follows  the  example  of  the  next  col, 
and  swallows  medicine  and  food  quietly  ;  it  submits  to  be  laid  down,  for  it 
seems  the  faf^iion  of  this  nureerj'  and  so  must  be  right.  Then  the  atmoa- 
|ih«re  of  play  and  memnient  («rriea  it  over  the  tedious  hfUirs  of  a  chronic 
illness  almost  unnoticed.  Dr.  Wi-st,  who  waa  eertainly  the  pioneer  iu  ini- 
tiating a  specialty  in  the  treatment  of  sick  children,  says  in  bis  opening 
lecture  to  Rttidents,  "Children  will  form  at  leiwt  one-tliircl  (tf  all  your 
juitienl.^;  so  serious  are  their  diseiuyM  that  one  child  iu  tivc  dits  within  a 
Vrtir  after  birth,  and  one  in  three  before  the  completion  of  the  fifth  year. 
Theses  facts,  indL'cd,  afford  conclusive  arguments  for  cnforcinf^  im  you  the 
imixtrtanct^  of  eloe«»Iv  watching  ever.'  attaek  of  illueai  that  may  invade  the 
body  while  it  is  so  frail."  If  the  medical  attendant  is  beinj!;  e<lucatcd  by 
his  patient,  the  nurse  also  is  its  pupil ;  for  the  child  mmH  not  Iw  nnmil  by 
lUiv  one,  it  is  as  elective  in  its  t.ist<'s  m  tlie  most  ex|»crienced  valetudinarian, 
«nd  th(»se  who  aim  at  nursinj;  m-k  childrcn  must  Imve  the  art  of  winning 
the  child's  love  and  ttmfidenec  at  the  onset.  Then  on  this  the  speeial  tnun- 
inj:  mav  lie  Ikl'HxI.  the  power  to  observe,  to  inlerpivt  arljrht  thes<*  oIiscr\'a- 
tions,  to  understand  and  anticipate  the  wants  ni'  the  patient,  to  comprehend 
the  cmphtitie  l>ut  uns|)oken  language  of  the  aspect,  manner,  cry,  posture, 
rti\,  of  wickncs-*;  it  must  be  the  first  object  (tf  the  nurse  to  learn  thcfje,  or 
9k»  will  fail  in  her  ta'^k  ;  and  she  must  also  bring  to  lier  aid  invincible 
|«Hen«',  gentleness,  rheerfuhiess,  giwd  temi)er,  and  self-restraint.  She  will 
mA  only  have  to  learn  how  to  feed  a  refractory  child,  but  she  must  grasp 
^  mrtlhtl  and  science  of  pivinj;  fixwl  so  as  to  sustain  tlie  strength  and  yet 
Ml  owrtnx  tlie  p4)wers ;  she  will  have  to  adjust  her  focKlfl  t^i  the  moat 
ilTttable  stomach  as  well  as  the  rebclltons  one;  and  above  all  she  will  liave 
|k>  i^ecl  her  heart  to  the  pathetic  jwtitton  for  indul;:rcnccs  or  treats.  She 
MMl  fcU*  \mm  how  to  combine  firmness  with  gintluness,  how  to  insist 
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Titfcnnt  oopTcion,  how  to  win  olxilirncc  without  frirtion,  how  to  take  her 
jt  alou};  with  her;  uikI  all  thi^  van  ho  actrunipllshtxl  only  hy  love  am) 

tfitlncsB.  Once  win  tlie  ehild's  trust,  and  then  it  will  yiulU  itecW  a 
wining  slave.  The  most  fenrlc^^H  LnitJifuImyH  Khonid  l)e  itutii^tod  on  from 
lU  diiMe  who  hnve  to  tend  the  sirk  child,  uvcii  when  it  wrin^:^  (lie  h>viiig 
bout  to  ^peak  the  truth.  The  pain  the  child  will  It-ot  will  Ix-  tar  le»s  thaa 
upon  finding  itaelf  dereived,  esjHH'ially  when  among  Rtrangi'n*. 

It  is  \i!ry  touching  uheu  among  kIcU  <>iiitdren  to  see  the  quiet  and  con* 
tatfal  way  in  whieli  tlicy  lie  in  their  eots,  thankful  to  be  only  let  oloue ;  and 
k  a  this  letting-alono  which  is  so  imp>rtant  in  numtng  a  Rick  child.  The 
Imtbe  child  w  handled  the  br>tter.  The  jNior  motliers  in  their  own  honits 
Dike  quite  a  Util  uf  their  children  :  they  will  Imrdly  ptii  them  out  o(  their 
man,  and  they  certainly  will  not  believe  lliat  the  child  can  Im;  thriving 
Biikw  they  are  dandling  it  on  their  knees ;  Iwth  are  quite  weariwl,  niothex 
and  eiiild.  Ihit  tliis  is  all  mistaken  kindni't^.  A  sick  child  will  thrive 
iMM  if  laid  quietly  in  il«  iiwn  eot,  kij  that  the  fresh  air  may  pluy  arouud  it, 
iwi  tlrnt  it  may  rest.  Its  little  face  will  eoon  lose  the  worried  look  that 
9  eu  often  marked  on  the  factv^  of  the  cliildmn  of  the  piKir,  and  a  lo^ik 
i^tttppincaH  and  content  will  take  its  pluci-.  It  is  n»tt  difficult  to  nccus- 
tm  the  children  to  lie  quiet;  at  first  they  will  be  restlesa  and  fret  at  not 
btio};  taken  up,  hut  when  they  sec  that  their  frertiii;:;^  arc  uf  no  avail,  with 
tli^  ready  ndaptiibility  of  t^liildhtxxl  they  make  the  best  uf  it,  and  soou 
fiofl  how  much  the  best  It  is. 

It  in  most  t«(icntial  in  the  care  of  sick  children  that  the>'  should  b* 
«)>}>hid  with  plenty  of  Hpht  and  fresh  air,  In  neither  eaw!  pouring  in 
ilin?ttly  on  thcni,  but  iltHxIiug  them  all  muud  in  peneroua  pr(»fu.«ion. 
They  by  no  meaiii^  appreciate  the  darkened  room  and  liushHl  voice :  like 
^»  pUnli)  in  the  ganlen,  they  ex[Ktnd  nn<ler  the  niy«  <tf  light;  and  there 

lie  no  doubt  tliat  the  light  has  a  phv^itiliigical  iriHuence  on  tlu'ir  gniwtli 
lad  ilevelnpmMil,  csfiecially  bo  in  the  caw  of  illnc&tii.  Therefore  in  arranging 
Ibr  nok-riMim,  let  It  Imvo  as  much  of  the  light  n.-*  possible,  a  southern  or 
vtftnn  as|KX!t,  and  a  free  circulation  of  air  through  it,  by  maintaining 
in  int^rrhangc  with  tlie  outer  air  without  making  a  drauglit;  and  this 
■WW  be  kept  up  by  night  as  well  as  by  day,  especially  in  cnm'ded  cities. 
Of  njuwe  in  tvrtuin  lever  niscs,  in  wnito  discasi>a  of  tlio  brain  or  ili.soasG8 
of  tfaeejre,  a  darkened  hmjui  may  l>e  nHpiircd. 


I.     TJIK   SICK   CHILD. 

The  JH'mpjithrtic  natnre  of  the  child  is  at  once  affected  by  any  deviation 
fma  the  vtAndard  of  healt!) ;  its  ot^niem  in  like  a  delicate  machine,  di»- 

l»«l  by  thfi  preseuce  of  a  minute  grain  of  sand ;  it  at  oniw  gives  token 
thcTT  ifl  «*»me  morbific  influence  at  work.  The  severe  onset  of  an 
iftiaw,  iti  rapid  courso,  and  its  speedy  termination  either  in  Temvery  or 
ifaali,  vo  always  matters  of  sin-priso  to  those  nnnccust^imed  to  rick  diildren ; 
nd  ao  it  reqnitvs  that  the  attendants  should  be  fully  on  the  alert  to  catch 
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carh  npw  symptoru,  give  it  its  value,  ami  Iw  prepared  with  appropriate 
truilnient.  It  Is  liui\Jly  a  sale  cfturM*  fur  the  mullier  to  wait  until  her 
child's  illness  has  fleclarcd  itself  l>efure  slie  takes  at-tiuu ;  oiid  even  then,  as 
a  mild  dnnie«tie  ailment  and  an  ai*iitj>  diHease  may  alike  a-a»time  the  same 
symptoms,  she  would  act  mure  wi-sely  to  anxk  s*>nie  ^kille<l  !isf-ii-tan(X',  for, 
however  exi)erienee<l  a  mother  may  be,  she  enn  hardly  read  symptoms 
ari;5ht.  Or  Jt  may  he  that  oue  «f  the  iiifanlile  infectious  rom]tlaint6  is 
deelariug  itself;  and  then  for  the  sake  of  the  other  cliildreu  some  system 
of  isolariftn  is  nere?sin'. 

Illnf^s  at  Gret  shows  itself  in  a  ehild  hy  listlessnefy*  and  lose  of  appetite ; 
the  eyes  look  henvy  ;  the  ehild  may  l)c  fiTtful,  eji(K'cialIy  if  distiirhi'<l,  or  it 
may  be  dn.wsy  ;  it  will  ieel  hot,  and  if  the  temjwnitujx-  be  taken  the  ther- 
mometer will  generally  sliow  an  elevation  alxive  tlie  normal ;  hut  this  in 
itw'lf  must  not  Iw  n^ixletl  witli  di«|tiiet,  as  a  very  little  »uffiis?8  to  disturb 
the  nomial  hcnt  of  tlic  body  ;  in  uiurly  nil  eases  then;  will  !»■  vomiting 
and  some  bnwel-disturl>anre,  and  then  special  symptoms  will  doelorc  tliem- 
BcU'eA  In  Ihe  4)lder  child,  one  able  to  give  some  aceount  of  itself,  the 
symptums  !>enemlly  set  iu  in  the  same  setjiientie,  and  they  must  l»e  taken  us 
a  warnitij;  thar  something  is  amiss.  The  bt>st  treatment  is  to  wait  and  see 
what  is  eoming,  at  tlie  same  time  placing  the  ehild  in  favorable  I'tmim- 
stanec*, — that  is,  keeping  it  quiet  and  asvay  from  ite  fellows,  >:iviuj^  it  li^rht 
frnxi,  of  i-asy  digestion,  seeing  tliat  the  bowels  are  not  overloaded,  and  then 
waiting  for  the  diagnosis  of  the  meilital  attendant. 

Age  has  nmrli  influence  ujmju  the  diseases  of  eliildren,  and  if  it  is  hi-jme  iu 
mind  that  before  the  age  of  s'ven  years  the  body  is  being  built  uji  rapidly, 
and  this  means  a  great  expenditui^  of  vital  Ibn^e,  it  is  more  easily  under- 
stood tiiat  a  small  disturbing  eatise  will  seriously  i\\}8ci  the  equilibrium  of 
its  powers.  It  is  of  more  importance  to  kwp  a  ehild  in  health  than  lo 
restore  it  from  illness  t-o  its  nonnal  condition  ;  and  veiy  much  may  be  done 
hy  n-gularity  in  all  its  habits.  Appropriate  food  at  regular  intoi-\'al8  will 
drill  the  digestive  apparatus  into  strrtng,  healthy  ways;  regidar  liours  of 
resr  and  exercise  will  soolheand  stiTugllien  Uie  oervis-t-eutres ;  the  muscidar 
powers  will  be  develo|Krd  by  use,  and  the  mental  faculties  develop  tliem- 
selves  in  harmony  with  tbo  animal  vigor.  There  are  certain  crises  in  the 
ehihl's  life  that  must  always  l>e  reckoned  with  as  causes  of  disturbance, — 
notably,  the  period  of  teething.  This  is  a  sea  of  troubled  waves,  over 
which  the  little  bark  must  be  sensibly  steered  and  it  will  voyage  in  safety-; 
hut  then  it  is  a  nattiml  jirocri'ss,  for  which  provision  has  been  made  in  the 
child's  constitution,  and  if  its  surroundings  and  habits  are  healthful  it  will 
pass  over  the  storm  with  but  little  danger.  Of  more  serious  moment  are 
tlie  hereditari-  defects  that  are  ever-present  dangers  to  the  child  lile  niid 
will  breolc  out  into  flame  with  the  least  spark  and  wUI  modify  acute  disease 
by  their  influenoe.  If  the  mother  has  a  good  knowledge  of  hci  rhild's 
eonstituticm,  she  may  do  much  to  defend  the  weak  point  by  engendering 
a  wholesome  habit  of  living.    This  much  is  c^ulte  c^^toin,  that  no  two 
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IrPD  arr  alike*,  aiid  that  they  will  thrive  the  beat  who  receive  the 
individual  thought. 

Of  aecondan.'  importance,  but  by  no  moans  to  be  forgotten,  is  the  ehild'a 
nnrsery :  \wTe  three-fourths  of  its  <hiy  will  be  s|H>iit,  and  ltd  aifpect  ami  tra- 
luffis  will  never  die  out  of  the  child's  lite.  It  i.<  of  paramount  imjiortanec 
it  should  be  bright,  ehwrful,  rletin,  nn<l  whtilcHome,  that  its  presiding 
gmitis  fthouhl  be  a  lovable,  eotiiniun-sense  womaci,  and  that  order  and 
d  flhoold  rule  iLh  habits.  The  little  ones  will  then  look  back  upon 
oitraery  days  as  snme  of  the  brighti^t  in  their  life. 

It  may  beeomi"  the  i*ad  netx-ssity  to  turn  tins  bright  room  into  a  bIcIc- 
wutI.  Ill  surli  <«.se,  turn  all  the  unneees^un.'  articles  of  fiiniitiire  out  of 
ti*  pKtm,  take  up  the  carpet,  remove  the  hangings  if  tliere  are  any,  and 
kve  at  hand  everj-thing  that  is  likc-ly  to  be  wanted,  extra  buf^ina,  juga, 
«!»,  himI  f(«Ier>»,  iniiill  ]huh  fur  the  linon,  a  pN-ntifuI  supply  of  water  and 
liberal  mtan^  of  niakirig  it  hot,  Imthri,  auil  a  iTady  supply  of  linen.  Keep 
all  lb»e  appltaiiee»  handy,  but  outside  the  rotim,  and  alt<o  outside  have 
nwjg  fur  reeeiving  the  nlopit,  so  that  nothing  oRen.sivc  may  be  alwut  the 
fttimt.  Pnjvide  a  go*Kl  supply  of  mnw  dl.sinfectant  in  a  concentrated 
(brm,  to  be  readily  wmkcnc«l,  and  let  tliis  be  fi-ecly  nswl  on  the  fliwr,  in 
llw  rcnelii,  and  for  snaking  the  linen  fi*om  the  patient,  ]jRitt,  but  of  no 
In  imjiurtaiuv,  if*  the  dioirt!  of  the  sick  child's  nun*(!.  It  does  not  follow 
d»l  either  the  mother  or  the  nurse  is  the  m<ist  fitting ;  the  one  may  be  too 
Bttvuiw and  excitable,  the  otlier  too  Indulgent  or  ignorant:  what  is  wantttl 
if  I  slxiuly,  reliable  woniiui,  who  ■crin  nian:ige  the  patient  with  kimineas  and 
finrmee,  wlio  <iin  l)c  truyteil  to  carry  out  urdci-a  and  yet  liave  a  diitcretinn 
of  her  own,  chiirrfnl  and  even-tempered,  physically  strong  in  the  face  of 
u  extra  demand  on  her  jHiwer^,  c(hi!  juhI  wlf-po-werwwl  in  an  emergency, 
ud,  alwive  all,  with  a  love  for  her  work  and  her  {Hitu'nt.  If  added  to 
tbdv  ipidlitiifltions  there  is  hmpital  training,  then  the  right  attendaut  is 
fcwid.  It  is  very  ej^sential  that  as  far  as  ]>os«ibIe  the  management  of  the 
•ick-toom  should  Ik*  kept  in  the  hnnds  of  one  [M-rson,  3i>  th:it  (liere  may  bo 
» iinily  of  treatment  and  that  metlnKllr-al  harmniiy  which  Ls  ol'  more  ini- 
I»irtjuiiv  in  mekne**  than  in  bwilth  ;  and  then,  if  the  nssistanls  are  ol)odient, 
^"jd  work  may  Ik^  done.  There  an;  few  thingri  more  harmful  than  the 
iiiljjrty  nursing  that  one  so  often  sees  in  the  l:imily.  The  nui-^*,  if  she 
*liw»  herself  to  be  a  woman  of  tact  and  sympathy,  will  soon  infuac  her 
spirit  into  the  members  of  the  liunily,  anil  they  will  readily  work  under 
W  (Tuitlance. 

There  are  many  little  niceties  of  method  and  nrrlcr  that  form  part  of  the 
Inioingof  a  nurv*-  in  Ihe  hospital  wanls,  that  will  add  to  the  comfort  of  tlie 
pAruU  A  child  with  any  form  of  joMit-di.sm.-<e  or  icvcr  is  ca.«ily  washed 
O  the  mttmlx'nt  pt^sition  on  a  blanket,  being  rollwl  gently  from  side  to 
(■ie,«od  io  tlir  oue  of  an  injured  limb  it  must  be  steadied  with  one  hand 
vbraiccood  person,  and  then  tliere  is  ven*  little  pain  ordisplaeenient.  It 
h  •  gitnt  httsbtoding  of  the  strength  in  fever,  especially  typhoid^  to  keep 
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th<'  |iutient  always  lyiiij;  tiowii,  ami  the  whole  of  tlie  |>i:'n«<>n  ran  l)o  pmprrly 
iva^ilicU  in  this  way.  This  is  ihe  sovereign  prevfiitive  uf  Ixsl-sore,  tt^ptvially 
in  rtiecft  of  pnralysift,  where  the  evacuations  are  not  n;taioed,  and  enables 
the  nurse  to  wkt  at  (Hk«  any  weaknesH  ol"  tho  .skin.  (Complete  ringing  of 
the  skiu  must  be  insisted  on,  and  the  liberal  use  of  dustin^-[M)\vder,  and 
then  a  rhihl  may  lie  for  mouthft  on  it«  liaek  without  any  ill  eiTects.  An 
iniporlaut  part  of  lh(>  nui-sc:'d  work  \s  to  prepare  her  juitlpnt  ftir  a  phytiieal  ^H 
cxaniiiiatiuii,  and  to  do  this  (juickly  and  readily  without  undue  ex[K>Pure  is  a  ^^ 
sign  of  good  training.  It  i«  wry  irritating  to  a  dtx-tor  to  wateh  a  nurse 
fuiubling  at  buttonts  and  strings,  and  it  wearier*  the  child.  Before  the  time  of 
the  d<x4oKs  visit  she  sltouhl  have  all  the  clothing  loosened,  and  a  blanket 
warming  at  tlio  Bt<»ve  Ut  wrap  the  child  in  if  it  is  to  be  taken  out  of  betl. 
If  tlie  cliild  ie  to  be  examined  iu  bed,  tlic  uight-gowu  uiid  vest  are  drawn 
over  the  head  mid  placed  on  the  i^tove  to  kix-p  warm  :  thit^  \»  a  Ijllle  detail, 
but  it  is  important  hr  a  delicate  eliild  to  be  saved  the  chill  uf  cold  garments 
when  exhausted  by  the  examination.  A  loose  wrap  will  serve  to  oo\'er  the 
parts  nut  und(-T  oljscr\'atiuu  ;  aiul  if  the  doctor  us<"s  the  towel  wliibt  exam- 
ining the  clif^t,  be  sure  that  it  is  one  well  aired.  If  the  patient  is  removed 
friMn  the  IkiI,  tlie  nun*e  will  take  the  child  iu  the  \varmp<l  blanket  on  her  lap 
and  be  ready  tu  adjust  it  to  tin"  diK-tor's  ntfnls.  Some  little  gentlejicMS  and 
coaxing  are  re<|uircd  to  prevent  the  child  from  being  frightened,  and  a  few 
moments  of  time  must  l>e  spent  in  winning  tlie  (tatient's  confidence  and 
allaying  its  fears;  ainl  if  this  is  sueeessfiilly  aeeomplishwi;,  the  patient  will 
probably  hnik  ujwn  the  whole  as  a  game  for  it«  ainusenit'ut.  Should  some 
operation  be  necessary  without  an  nniesthetie,  it  is  far  Mtcr  to  t<'ll  the 
child  that  it  will  lie  hurt  a  little  bit,  and  if  the  instnmient  l>e  kept  out  of 
sight  the  friglit  will  Ik-  vpry  momi'ntary.  It  Is  uuirvWlous  how  patiently 
children  submit  to  painful  remedies  if  only  tliey  are  treated  with  candor. 
In  putting  on  hot  applications  it  must  Ix  l>nrne  in  mind  thai  the  ehild'a 
skin  is  more  sensitive  and  tender  than  an  adult's,  and  that  the  test  of  the 
nuree's  hand  is  not  sufficieat;  the  child's  sensations  must  be  the  guide.  It 
Is  a  cruel  thing  to  put  ou  a  fomentation  or  |>onltiee  too  hoi,  and  it  does 
no  goml  if  it  exrites  the  child.  If  a  blister  is  ordcixxl,  it  can  Ik  pnt  on 
more  efficiently  with  blistering  fluid,  care  being  taken  that  it  does  not 
run,  and  if  put  on  at  night  the  child  will  genendly  slocp  through  it; 
the  a ftei^ treatment  will  Im;  fitvnrding  to  the  iuslnictions  of  the  medical 
attendant.  Children  are  ven,*  tolerant  of  blisters,  and  in  wise  hands  they 
are  useful  TOmedies.  The  npplioition  of  lecrhes  is  more  nmiplicattxl :  the 
sight  of  (hem  must  frighten  tlie  child,  so  they  ahould  be  dealt  with  quickly 
and  decidedly.  The  easiest  way  is  to  turn  the  box  on  to  the  i«in,  which 
shonid  be  tirst  well  washwl,  and  then  wait  until  they  liave  all  taken;  or 
take  them  up  in  ootton-wool  in  the  mass  and  hold  them  on ;  in  either  way 
the  child  docs  not  see  them  moving  about,  and  if  the  cotton-wool  is  left 
on  they  will  not  be  very  cNndent,  They  must  be  lefl  until  tliey  drop  off, 
and  then  the  pan  washed,  jtads  of  lint  or  obaorbent  wool  put  on,  and  the 
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vholc  bamlaj;^!  wp.     The  nurse  must  be  on  the  watch  far  aftor-bloeding 
ml  i¥p4>rt  to  the  dm-tiir. 

Leeches  should  nut  bo  placed  on  the  prominenoe  over  a  bone,  nor  ou  a 
TOii,  nor  on  any  part  that  reot^ivos  prcRsure.  The  pain  is  not  severe,  and 
the  ^^^Hlt  is  niit^tl  ntore  by  the  Ht;;ht  uf  them  thuti  by  tlieir  bite.  If 
poauble.  the  child  should  be  kept  quiet  after  the  upjtlieation,  ur  Uie  bleed- 
ii^  may  become  troubIo*onie. 

A  ver>'  frequent  remedy  ordered  is  an  enema,  either  as  a  medicine  in 
b(pa  or  eousti|»tttion,  or  as  a  means  uf  giving  fuod.  Ita  nature  and 
tity  will  be  preflerilKHl  by  tlie  dfx-tnr,  but  its  ndniinigtmtion  will  be  in 
the  haniU  «f  the  nurse.  SupiKjsin;;  it  is  to  eheck  diurrhfea,  it  will  pnitrably 
taoAiA  of  slareh  and  opiimi,  aud  should  be  made  as  small  in  bulk  as  possi- 
ble,— nut  more  than  two  or  four  tcsu'pofmfulH  of  miieilaj^e  with  the  quan- 
tkr  of  opium  prescribed;  if  to  deal  with  cciwtipotiou,  it  will  be  large  in 
qninlity,  such  !w  a  pint  of  srcipy  wattr  warm,  or  pnu-l  nnd  castor  oil,  or 
BMp  Olid  castor  oil ;  and  after  the  iujccCiun  has  been  given  leave  the  patient 
^nirt  until  tlierc  19  a  desire  to  return  it  The  tube  t^houhl  be  well  oiled 
niil  piif^ik'il  up  the  rei-tuui  peutly  as  far  .is  it  will  j^).  In  giving  nutrient 
conaala.  the  f(HKl  must  be  made  as  eoneeutrated  a^  {HHtsible,  and  be  a  little 
tbiekfncd  with  starch  powder  or  arrowrroot.     Four  ounces  is  as  much  as 

bowel  will  retain  with  a<lv!inlage. 

A  nufH'  who  knows  her  wurk  will  know  that  ehe  has  to  put  out  tho 
urine  for  tilting  by  the  doctor:  it  should  be  a  smtdl  quuutily  tukeu  I'rom 
tlw  finsi  |Mta».'d  in  the  morning,  and  let  it  be  put  Odidc  in  a  clean  vessel 
yd  ivrtYTcd  <»vcr. 

Il  may  be  that  she  is  instructed  lu  measure  aud  iToord  the  amount  of 
iiriaf>  posM-il  in  the  twcnty-fotir  hours :  in  sneh  cose  she  must  have  a  suit- 
able rn««el,  such  a«  a  nuirked  jug  or  gla<w,  pnn-idcil  for  her,  aud  then  shuidd 
Ujnn  lier  uljser  vat  ions  thus.  Ix-t  her  iix  on  nu  h<mr,  say  nine  A.M.,  at 
whirh  t**  take  the  observation  :  on  the  first  morning  let  the  child  \vu^  water 
M  llul  hour,  and  then  thn^w  it  away:  all  the  water  jhik^wI  Fubsw^jnt-ntly  is 
Iw  be  avFrl,  and  at  nine  A.M.  the  next  nmrning  the  child  is  to  be  invited  to 
I«»  irat<T,  and  then  the  whole  quautity  is  measured,  rccoitled,  aud  thrown 
•way.  If  the  specific  gra\'ity  is  to  bo  taken,  the  nurec  must  be  shown  how 
louM'  the  little  instrument  that  weighs  It,  and  how  to  ri^'ord  it. 

U  ill  als.)  part  of  the  nurse's  duty  to  examine  tho  evacuations  and 
frport  on  them,  and  in  any  caao  of  doubt  to  save  them  for  inspection.  On 
dii*  piiiiit  tbfri'  is  a  great  deal  of  ign<»nince  aud  diversity  of  opinion  :  one 
Dnnt-  will  call  that  diarrhrea  which  auuther  nurse  will  uume  only  ''a  little 
loowiMsis,"  and  so  on.  The  presence  of  slime  nnd  blncKl  in  the  evimia^ 
Uons  liKiald  be  at  once  rejioi'ted,  and  the  stool  saved  for  iiis))ection ;  aim 
ibe  prcMucc  of  undigested  food.  The  fretjueucy  of  the  action  aud  the 
qnnitity  must  likewise  be  obsen'cd,  and  intelligent  anawere  giveu  to  the 
doctor's  questions. 

Vol.  1  —28 
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11.     MANAGEMENT   IN   SICKNKaS. 

The  discaace  of  youag  fUildren  are  bo  frM|uent!y  induced  by  hail 
mauagt^mcnt  that  the  mtxlicat  attcudant  will  rely  veiy  much  for  the  siiccciiB 
of  hip  rcmctlie^  upon  the  intolli^enci?  and  good  management  of  the  DUi-se. 
He  may  lay  down  theoretical  nileji  for  feeding  and  reet  which  may  l>e 
eotirely  iipdct  by  the  wilfulness  of  bis  patient  What  is  to  be  done  with  a 
child  who  will  not  tike  milk,  where  that  is  the  s]x>fiial  diet  indieat«l  by  its 
complaint  ?  Wiuit  ih  to  l)e  done  with  a  ehild  who  will  nleep  by  diiy  ami  feetl 
by  night?  Or  with  one  who  refuses  alt  fmMl  ?  In  diarrhoea  and  vomiting, 
tlie  administration  of  food  has  much  to  do  with  the  recover}' :  first  of  all  il 
Diust  be  suitable,  tlien  it  must  be  given  in  sueh  qnantitiei^  as  will  Buit  the 
digestion,  then  it  must  be  given  regularly  and  with  patience,  and  it  must  be 
freshly  pn-pared.  All  the  vessels  used  for  it  should  Ik;  iwmpuhiusly  clean, 
for  the  least  trai:*  of  dw-oni position  will  up?ot  the  stomach. 

The  j>oi)ular  fitHling-lHittle  with  tlie  inclia-ndi!)er  tnlw  is  a  great  offender  : 
it  is  almost  impostUble  to  prevent  particles  of  fiiod  from  rlinging  to  its  inner 
Burfat-e,  and  a-s  those  dewmqwso  they  will  taint  the  most  carefidly  pro- 
pjircd  food.  The  bottle  and  nipple  need  cjinrful  wakling  and  rinsing,  and 
should  be  kept  in  cold  water  betweentimes.  If  an  infant  hand-fed  ta 
troublc<l  with  diarrhcra  and  vomiting,  look  to  the  Wtle  first.  As  a  snU- 
sidiaiy  mcswure,  and  one  of  some  ini(>ortanre,  sec  that  the  loins  and  the 
alxlumcn  are  quite  warmly  cbitbctl.  In  feeding  a  eliild  who  has  a  delicate 
or  irritable  stomach  it  is  of  great  irajwrtance  to  give  the  food  in  small 
quantities  and  as  fre<|uently  its  the  digestion  will  l^'ar. 

lu  nil  diseases  of  the  n\Bpi ratory  organs  the  child  respiirrs  a  warm,  even 
temjieniture,  not  made  stully  or  poisonous  by  want  of  efficient  ventilation, 
but  a  constant  tcmiK-rature  kept  up  with  a  free  interchange  of  fresh  air. 
This  requii-es  a  little  management,  hut  it  can  Ik;  done.  What  is  essential  is 
that  the  extenial  air,  which  is  tiie  freshest,  should  be  admitted  steadily,  and 
the  tem[>eratuiv  kept  fn^m  falling  Ik'Iow  (>0°  R  The  niejins  by  wbicli  this 
is  to  be  brought  about  nmst  be  left  to  the  nurse's  ingenuity,  but  she  must 
remcmlier  that  letting  in  the  used-up  air  off  the  staircase  and  [las^iges  is 
not  ventilating  with  fresh  air. 

At  times  it  is  a  great  relief  to  the  patient  Ut  moisten  the  air  with  Bteam  ; 
this  is  lM*at  done  by  surroumling  the  b«l  with  some  Hght  curtains  or  screen 
and  then  letting  the  steam  come  into  tlie  Ix-d  f^f^m  some  suitable  apparatus, 
care  being  talvcn  that  there  is  an  escape  from  the  lop  of  the  ImhI,  or  the 
etirfains  will  bit-cime  damp.  This  is  an  essential  in  the  treatment  of  laryn- 
gitis and  diphtheria  after  the  o|»eration  of  tracheotomy,  it  Ix'ing  advisable 
to  moisten  and  warm  the  air  before  it  enters  immediately  into  tlie  lungs 
tJirough  the  tube. 

It  will  not  be  neci^sary  in  on  article  of  this  nature  to  give  instructions 
for  dealing  with  diphtheria  or  lan'ngitls,  .n.=  these  cases  require  incesHant 
care  on  the  part  of  both  mctiit^  attendant  and  nui-sc.     Still,  a  few  hints 
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it  may  be  of  iiee.  There  are  few  eases  tliat  Jemancl  more 
_  !«f  narein^  than  diphlhcriii,  and  the  attendiun-c  on  such  cawy  sliouM  be 
'ihrav-i  put  intn  tJin  Iiands  of  old,  exp^rienrr*!  nurses,  ospeclally  atlcr  tho 
(ijimitiou  uf  Irachcotomy,  as  careful  feeding  and  >\'at('hin^  by  an  ex|K!rieu«^ 
Bar»  are  cseential  to  recovery.  One  small  prooautton  may  pn-veut  the 
BUfw  frrnn  taking  a  dtK(>«u><>  which  it*  propa^ted  by  the  liniitli,  an<i  that  is 
toknrp  her  nioulh  elosed  whil*^t  standing  over  the  patient,  and  to  use  a  dit^ 
infMant  fur  washing  the  hands  before  taking  her  meaU.  A  basin  of  M*cak 
nrlMilie  sitlntion  shrridil  he  put  near  the  r^it  far  washing  the  sponges,  etc., 
osrd  about  the  |>atient,  and  :ili  tWxling-cnjts,  HpoonH,  and  glai^ses  must  Ih; 
kepi  apart.  Linen  over  a  piece  of  waterproof  to  make  a  bib  and  pinned 
Wfir  the  neek  nf  the  i'hild'n  night-dresH  is  a  clean  way  of  ktvjHng  the  np<'lc 
in  ood  wholesrime ;  for  it  murit  !«  rememl>ored  thai  the  dipiitheritie  dit^- 
dari^  arc  anvsx  irritating  tti  the  akin.  To  sum  up,  a  nur't^e  in  dealing  with 
Aec  ebfvs  must  Ite  preparcl  fnr  a  work  that  will  tax  nil  her  skill,  patienec, 
nd  T^Unce:  her  patient  will  rwpiire  ineeswint  watefiing,  and  will  make 
odkii  demands  on  her  ingenuity.  Instead  of  pocket-hand kerehlefti,  H>me 
wp  that  can  l>e  bnmt  at  once  are  ad\'ipable. 

fl'hen  infectious  dim>aM'H  are  in  tho  house,  verj-  much  may  !«■  done  by 
wiy  of  prccautiun  in  the  uso  of  disinftxiauts  fur  tho  liuun  and  the  dis- 
dwpn  liefiire  they  are  taken  out  of  tho  room,  as  it  is  in  thew  that  the 
gms  of  di^>ease  are  <x»nveyed.  A  sheet  kept  moistened  with  stmie  disin- 
AdanL,  and  hnug  over  the  nulstthr  of  the  diHir  nf  the  sick-room,  in  vcjy 
Hfiirtive.  Then,  of  course,  there  should  be  no  intercourse  between  the  iu- 
btliifint^  of  the  si<'k-room  and  the  ii'st  of  the  lumwhnld,  and  the  nurw*  and 
fricuds  <shnuld  change  their  i.iinucntH  l)efore  gtiing  out.  The  floor  of  the 
iii4-roofi]  should  be  swept  with  saw-dnst  moistened  in  the  disinfectant,  and 
•II  dn-ii  and  refuse  sliould,  if  |iossibIe,  be  bnmt.  In  »:'arlet  fever  in  the 
dmjuamatiug  Htage,  it  is  the  j>nicticc  of  some  d«)ct(irs  tu  have  the  patient 
raHwi  over  with  an  ointment ;  some,  on  the  other  hand,  my  that  the  oil 
Muds  the  process  of  fles(|uamation  and  chases  the  pores  fif  the  skin  ;  bnt, 
whaltt'CT  tn-atment  is  adopted,  it  is  eswntial  that  llie  skin  Ih*  kept  c-lean 
Iff  fnvjucDt  !i]M:inging  with  warm  water,  and  by  baths,  ami  tliat  tho  patient 
I*  kopt  warm  in  l>pd  until  the  process  is  over.  Kverj'  precnntion  should 
(»  taken  In  hinder  Uie  dust  from  the  l»cd  or  room  from  lieing  acattered 

^Kftlt. 

M*-a^I«  is  a  ranch  more  nnnily  disease  to  deal  with ;  it  starts  infection 
in  tfac  i&rljT  Btage,  l>efure  the  eniptiiin  bus  declared  il.self,  and  so  spreadit 
■Mtop  A  hooschold  almo!4t  unchei-ked.  The  Nxmo  rules  of  disinfection  will 
■Pl"ly  to  iJjis ;  it  ifl  of  im|>ortan«?  to  keep  the  patient  in  a  warm  room,  in 
W.tiniil  the  eni|)tIoii  tms  quite  dis:ip|)e;ire<i,  and  loug«T  still  if  there  is  any 
•mlcnty  vj  Iung-di.'*afle,  a»  shown  by  a  continued  high  temperature  and  the 
rtU*  of  the  breathing. 

In  thiri  and  in  all  other  eniptivc  disease's  the  diet  should  be  light 
lu)  Ddtiritiliing  and  with  but  little  animal  broth  or  tiu  in  it,  as  this  is  apt 


356 


NUBSiyO  OP  KICK  CHILDREN. 


to  be  ovcr-stimnlatinj;,  except  when  oontni-iiHlicatcd  by  great  prostration. 
Careful  uliwrvatioii  of  the  teinjK>ruture  is  ot'  great  a^islanee  tu  tlic  minVL 
It  begins  to  fall  about  the  third  day  ;  but  if  it  pei-sists  high  or  ri.'Ms  aU>vo 
103",  then  thp  nurse  mtiFt  be  on  the  alert  for  gome  nomplicatinns  and  look 
out  for  all  symptoms  Limt  may  aid  the  d'x-tor  in  detediiig  the  mint^'hiff,  and 
for  her  part  sho  must  koc-p  her  patient  warm,  lying  duwu,  pay  attention  to 
tlie  evaeiiationH,  and  support  the  strength  with  careful  systenmtie  feeding. 

Wliatcver  may  he  the  nature  of  the  illnesj*.  one  great  essential  in  its 
nursing  is  scrupulous  cleanliness  iu  the  poi^jn  of  the  [Kitient  and  in  alt  it.s 
surroundings.  A  eick  child  tiliuuld  be  wa.shed  all  over  every  day,  and  snmo- 
timca  twice  a  day  ;  ever)'  part  of  its  Iwxly  ?ihouM  Ik;  exantinitl,  that  the  lirst 
sign  of  a  sore  niay  l>e  dotei-teil,  or  any  change  iu  its  condition,  such  as  a 
Bwelling,  (li.«<:i>hiRiliou,  or  enlargement  al><>ut  a  joint,  and  sneh  iufitrnmtion 
shoidd  1m!  Iuimle<]  over  to  llic  doctor  at  tlie  earliest  opportunity.  In. the 
case  of  young  babies,  tlieir  skin  retiuires  washing  and  drying  eaih  time  the 
oapkiu  is  ebauged  ;  a  nurse  who  knows  her  work  well  will  bo  able  to  keep 
her  cliargcs  dciui  aikd  their  want^f  untic!|>ated  witlioul  giving  in  to  tlie^e  lazy 
ways.  If  the  [Mitient  is  to  be  clean,  so  must  iiLso  the  lied,  aud  all  soiled 
linen  at  once  l)e  taken  away,  not  i>u^hc<l  undi-r  the  l)eil  out  uf  sight,  nor 
um*  wi!t  end  of  tlic  slieet  iiicknl  iiritler  the  mattrcHX,  but  alwolulely  put  lu 
its  proper  reeeptaelo,  whore  it  will  do  no  liarm.  The  hospital  draw-pbcet 
is  ver)-  useful  on  the  sitk-bed  ;  it  can  be  quickly  drawn  away  without  much 
dii^tiirUimre  to  the  patient,  and  another  sul))>ti luted.  A  draw-^heet  irt  a  nar- 
niw,  long  8lieet,  about  one  and  uuc-lialf  yaril^  long  by  three-fourths  oi"  a 
yai-d  wide,  of  a  c<.>ai"9er  material  than  the  linen,  aud  is  jilowd  under  the 
body  of  the  patient,  sometimes  with  a  apiait  of  mackiutosli  under  it;  it 
tucks  in  well  and  kecjis  thiugs  straight. 

m.    FEEDING. 

It  is  hardly  possible  to  exaggerate  the  importance  of  the  subject  with 
which  this  section  tleals.  Nine-teutlifl  of  the  aJlment.s  of  eluldr-cn  are 
muscfl  by  erroneou.s  frttliiig;  and  it  is  not  too  much  to  say  that  many  lives 
are  lust  in  sicknes*  tlmt  might  have  bocD  saved  if  only  the  nurse  had  under- 
stood sometliing  of  this  art.  Aud  it  is  an  art ;  for  when  we  eonwider  tlmt 
the  free  will  of  man  is  veiy  nim[KU]t  in  infancy,  and  that  it  is  ijuitc  jiossible 
for  Uie  wilfulness  of  the  babe  to  puzzle  the  skill  of  its  elders,  it  will  be 
undLTPtOfxl  tlmt  the  feeding  of  a  wilful  sick  child  is  a  problem  of  no  ortli- 
nari'  complexity.  In  the  first  place,  there  are  vaiying  idnis  as  to  the 
quantity  tliat  a  child  should  eonstune,  ami  m  to  the  frec|ueuey  with  which 
food  should  be  given,  and  also  ;is  to  its  eomponent  |Kirts.  Nature  lias  given 
a  slaudaitl  a.s  to  what  is  the  ])roper  futxl  and  prciper  (quantity  for  tlie  iniant, 
aud  from  this  she  iutcuds  us  to  work  out  the  jtrublcm. 

In  the  case  of  a  child  constitutionally  weak,  that  liaa  to  be  brought  up 
by  hand,  the  problem  of  feeding  is  very  ditlicult ;  the  child's  diet  must  be 
carefully  studied,  and  then  that  food  which  seems  to  suit  it  best  must  be 
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to.  In  iK-alin*;  willi  these  difficult  atsoft,  all  theories  must  be  laid 
i,  and  tliat  ftnti]  ust-d  which  ajirces  the  }>p?r.  The  addition  of  five  dnt]>s 
rf  bnudv  iti  i-ai  li  tW-d  for  tWf'iitv-fimr  h*nii-s  (ir  w»  will  tA\on  ^ivi*  tin*  tone 
«od  vitality  to  thi?  t<lonia(4i  llmt  it  lias  lt)«t  thnniph  wtakening  diarrhnra 
iixt  vomiting.  A  little  gentle  friction  over  the  nUlnmeii  witli  eairfully- 
■attjncd  wannth  may  bring  almiit  au  iinpruveiueiit. 

Annther  c»<oiitiid  in  rutiooul  fcctlim:  is  that  it  should  be  s}'stcnmtic 
Snppoainf;  that  a  ohild  has  to  take  one  and  a  half  or  twn  pint'*  nf  ffHwl  in 
the  tHTOty-four  liourH,  then  let  this  \tc  dUidixl  into  etjual  (|uantitiet4,  to  be 
given  at  equal  intervals  of  lime.  Su|)]H)-!t'  tliat  the  diet  consists  of  milk 
(we  pint,  hwf  ten  one  pint,  with  some  stimulant,  tlien  it  will  In?  found  that 
laaitfmate  fc«l  of  two  ouucm  every  hour  will  ustr  up  the  quantity  in  lite 
tint.  ThU  mode  ttf  fettling  naturally  applies  in  ka  fiwjueucy  to  serious 
lOam,  where  the  strength  refpiircH  such  susteiuiuee;  but  where  the  chihVs 
ninlition  |>pnnii!*,  it  is  nf  importance  to  allow  the  Htonuich  its  riif^hl's  n>st 
with  the  rwt  of  tin*  IxkIv.  It  is  a  mistake  intii  which  ho.spitul  nurses  lall 
Ifteonflder  that  niglil-fii<ding  is  as  essential  as  day^  unless  otherwise  ordcn^d  : 
lirttfT  than  all  f*>««l  is  a  pKid  soutid  sleep,  and  a  little  nouriwhnient  given 
(•riv  in  the  morning,  when  vitality  is  low,  is  then  of  prrat  value. 

In  typhoid  fi'\'er  systematic  and  rational  fwdinj;  is  nine-tenths  of  the 
trratincnt :  nn  louf*  as  the  ti^mjierature  kce|w  high, — and  that  will  be  gener- 
iDr  fur  tlinv  WH'ks  at  the  nhorti-at  eompntaticm, — the  iKiticut  must  Ik*  kept 
wnrtlr  to  a  fluid  mild  diet,  such  as  milk  ami  bin-f  tty,  with  no  a4lniixtui'e 
of  brtwl  or  !«tarrh  foods.  The  wrll-meant  but  mistaken  cflTorts  of  relatives 
tointirfcfv  with  the  diet  of  a  typlioid  [Kitient  must  h*'  sternly  set  aside. 

A  useful  imxle  of  fwding  when  a  child  is  refract4ir\',  or  when  frttm  any 
rttcr  CKHM  it  cannot  take  its  food,  is  through  the  nofic.  In  skilled  hands 
litis  t»  0  useful  oreessor)',  but  in  over-am hitious  hands  its  use  may  be  fatal. 


IV.     BATIIINO. 

Saa»  ehildrvn  dread  the  water:  the  origin  ui'  this  fear  is  veri-  often 
OBicd  b\'  roughness  in  washing  them,  or  by  hListli[ig  them  too  suddenly 
ifloo  botJi.  Rick*»ty  ejiihlren  are  ewrntially  tendor  to  the  touch,  and  they 
K*liiire  gentle  handling  wlien  in  the  (Kith. 

A%  the  hath  iw  essential  for  bc»th  the  healtliy  and  tlac  sick  c-hild,  the 
must  use  her  ingenuity  t4)  overcome  tlie  fear.  An  ordinnn»'  warm 
l«tli  should  be  of  the  temperature  of  98°  F.,  aitd  this  should  Ih»  dm'idcil 
Wil*  U0P  of  8  thermometer  and  not  by  tlic  nurst;*s  liand.  Ivct  the  chiM 
l»  quite  ready  for  the  Uilli  when  the  bath  is  reatdy  ft>r  the  child,  or  it 
t3l  Ite  tYwling.  When  the  Imth  is  over,  have  at  hand  a  wanned  blanket 
00  »liirh  to  place  the  child  whilr^t  l)eing  dried  ;  let  the  diytng  be  done  ipiickly 
■od  llii*  rliild  lie  put  into  its  wamiol  giinnents  for  bcfl.  If  a  douche-ljath 
■  onlercd  and  the  rogidar  appliances  are  not  handy,  place  the  cliild  in 
dinnry  warm  bath,  stawling  if  jwssible,  and  thou  jvour  a  jug  of  cool 
down  the  spine  from  a  height,  or  on  to  tliat  particuLir  p:irt  for  whicii 
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tlic  douche  is  ordored.  Kiih  the  part  well  with  a  ron^li  towel,  so  as  to  get 
up  good  circulation,  nnd  knead  it  with  ilie  haud.  IV  a  hath  h  orderrd 
t<i  nsluce  Uie  ttmiptTature,  its  t4'in|K!i-ahirp  glnnild  he  G5°  F.  The  baih 
being  hnmght  to  the  hcd^ide,  the  j>aCteuL  la  h>wei'cd  iu  ou  a  blanket  hiuI 
kept  in  it  five  or  ten  niimites,  aeoordhig  to  the  doctor's  orders;  tlicii  tlie 
jtatieut  iu  di'ied  (piickly  and  put  Uu-k  tti  IkhI. 

In  caries  ol*  .skia-dii94.'a.S4.>  ou  oatmeal  bath  is  very  useful,  of  cviurse  using 
no  soap.  A  sulphur  luuh,  nse<l  in  easL-s  vi'  st-ahies,  Is  made  bv  diss«>Iviug 
half  a  |)ouihI  t>l*  sulphur  iu  a  bath  ctf  onlinary  siw  and  wamith.  The 
patient  n^maiiis  in  it  trom  twenty  to  thirty  minutes.  The  sulphur  turns  all 
metal  hlaek,  and  the  offeusive  smell  from  the  bath  suggest*}  that  it  be  given 
ill  some  out^f-the-way  plai*. 

In  very  young  t-hildrcu  and  iu  balies  a  warm  batJi  should  be  a  jKiit  uf 
the  daily  prugmuime,  morning  and  night,  for  it  is  nio^t  essential  that  tlic 
pores  of  the  tender  skin  should  be  kept  freely  oi)cn  and  healthy.  Use  a 
mil  Turkey  sponge,  and  tlien  dry  tlie  bwly  tentlerly  hut  tuit'fuUy ;  and 
let  the  soap  that  k  used  be  the  purest.  As  the  child  grows  older,  the 
Imth  may  Ix*  ni:ule  tt^pid,  until  at  last  it  may  be  strong  cnougli  to  take  a 
(NtlJ  bulli.  In  udmini.sU^ring  the  culd  b.ith,  ktvp  the  feet  from  the  e<>]d 
water,  then  give  a  good  dash  of  told  water  all  over  the  body  with  a  large 
s|}onge,  and  quii.kly  dn-  the  IhkIv.  If  the  rrartion  is  imperfect  and  the 
Kurfare  is  blui\  then  the  tepid  must  he  sidistituted  for  the  eold  bath,  oh  tlie 
shock  is  too  great  for  the  system.  No  child  under  se^'en  years  uf  age  sliuuld 
take  a  eold  bj»lh ;  and  it  is  an  essentia!  in  all  bathing  that  tlie  skin  and  tlio 
hair  be  drieil  thon)ngiily.  A  cork  or  a  toy  iu  the  badi  will  often  i-eeuucile 
(Jie  nervous  diild  to  the  inevitable. 


V.    CLOTHING  AND  THE  BED. 

It  is  an  essential  in  the  clothing  of  o  sick  ehild  that  it  sliould  be  loose, 
light,  easily  changed,  and  sufficient,  A  sick  child  does  not  make  the  same 
\xm  of  it^  lx'<lclothert  tlmt  the  sick  udull  dt)es,  and  so  some  warm  jacket  must 
be  put  o»  to  keep  its  clu*t  and  shotdders  protected.  The  bedclothes  also 
must  he  light  and  wanu,  and  not  doubled  in  n  heavy  fold  over  the  dicvt, 
perhapj*  already  ovenvcightcd  with  some  ditlicully  in  breathing. 

When  tlie  patient  first  gets  i\\}  it  is  necessary  that  the  surface  of  the 
body  be  thorouglily  well  covered  with  light  warm  clothing,  put  on  quite 
liKwIy.  Woitllen  clothing  is  nion-  warnLlh-giviug  than  cotton,  and  is  lighter. 
Neither  in  sickness  uor  in  health  should  the  child's  body  be  confined  in  stiff 
clothing ;  binders  and  jitay^?  of  all  kimU  are  a  mistake ;  tliey  interfere  with 
tlic  free  use  of  tlie  muf^-h's,  anil  do  not  improve  the  shape.  In  cx)U3tnii-tion 
also  tlie  clothing  should  be  simple  and  easily  put  on  and  oflT.  It  wotdd 
not  Ix?  ailvisable  in  this  chapter  to  advise  any  patterns  or  styles  for  the 
children's  dress ;  l>ut,  laying  down  these  rules  as  above,  feminine  ingenuity 
mav  easily  devise  a.  &ha|»ely  garment  that  will  hamionize  with  thcni  and 
with  the  ehnd's  rcijuirenients.     Iu  sickness^  tlie  tianucl  vest  and  bcd-gowu 
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m|airr  frvijucnt  cJianging ;  and  it  is  a  grt»at  soother  of  the  night's  rest  to 
cliai^;«  tlu.'  guraiejit8  oiilirt'Iy  at  tlie  t-hild'B  usual  Uxltimc.  In  ilfuliii^  with 
flai<pcal  cades  which  must  be  kept  in  one  ^K>&itioD,  It  iacilitntos  the  j>ruees8 
tu  ba^T  a  night^nrn  ojien  down  its  whole  length ;  the  Humc  appliee  to 
labints  witli  tyjihutd  fever. 

In  arrant?in<;  the  bedclothes  for  a  child  that  has  been  cut  for  stoue,  a  cir- 
ralar  Uil|iun  jtlaced  under  a  eircular  uir-eiMhii)U  and  the  eheeta  arranged 
*»>nliiigly  will  serve  U*  keej)  the  little  |iutiei)t  tjuite  dry.  The  same  can 
Irdune  when  the  patient  has  paralysis  with  no  control  over  the  gphjnctet^ 
In  pn-paring  a  lied  for  an  u[K>ratiuu,  or  where  the  patient  luitgt  remain 
00  it  for  a  lung  time,  u  iirra  balr  mattress  shuuld  1h>  selLvted,  and  a  con- 
tboQUS  Ixtfinl  plaetd  under  it,  two  sheets  fultlcd  stniight  down  thtt  centre, 
ID  that  they  mn  In?  (>ai^ily  withdrawn  and  kept  in  tlietr  phi««  with  a  draw- 
ibmt,  and  tJien  the  rcHt  nf  the  <rl()thiug  arnuigid  hc>  as  In  give  tiie  most 
nnntli.  All  cri'asi's  must  lie  nu-efully  avoided,  as  they  will  cause  a  sore; 
md  if  pilliiws  are  n?quirc<l  to  sujiport  a  limb,  they  should  lie  firm,  like  sand 
pillowf*^  ami  as  i^mall  an  ptKuiltle.  A  giKnl  fiiather  pillow  is  oft«n  id'uac  for 
stinpug  a  limb;  but  every  appliance  must  be  adjusted  to  the  restlessness  of 
diililhoud  and  to  tlie  tender  nature  nf  its  skin.  It  is  wonderful  how  tolerant 
diiklreii  are  of  one  posture  and  of  long  ronfinenient  in  bed,  if  only  they  are 
pkred  in  a  comfortable  pi>sition  and  well  amused ;  and  they  will  maintaiu 
uonliiiary  standanl  of  h«ilth  under  such  eircumstant«i,  if  fed  sensibly. 

It  may  strike  the  reader  that  many  of  these  details  are  nee<llessly  minute ; 
Inil  it  i^  by  atteution  to  such  minutite  that  the  Vork  of  nursing  a  siiJt  child 
i«rk  to  health  may  ho  aecomplislud.  Nothing  is  too  small  that  coutnbutcs 
to  such  an  object,  an*!  tlioji*^  who  have  lind  much  ex|»rienoe  in  the  tiare  of 
nick  fhildn-n  know  that  all  Uieir  success  will  dejwud  upon  careful  thought 
fiir  thew'  details. 

Then?  c^an  In*  no  df»ubt  that  it  is  very  hard  work  to  nurse  a  sick  child  ; 
hot  Acre  also  can  be  no  doubt  that  the  hard  work  amply  repflys  itself  in 
itoiTsaliH. 


NURSERY  HYGIENK 


By  L.  M.  YALE,  M.D. 


NcBSERY  Hygiene  in  its  fiill  sense  inoludcs  the  some  topics  and  covers 
the  aamc  grmiiHl  oa  ilm-ri  gtmeral  [iy|j;iei)e,  with  sucJi  variations  ats  to  details 
as  are  n^qiiirwl  by  tlie  agtw  of  the  o<Tn|Miiit8  of  the  uun*'n*.  But  in  the 
prcstt'nt  work  tliiso  subjit-ta  have  been  assigned  to  various  huiid»,  and  tliis 
article  will  not  consider  the  care  of  the  new-born,  the  feeding  of  in&nta 
and  yotnifr  cliiKlren,  nor  dentition,  but  will  l)e  re^triet^xl  to  eu^gcations 
L-onecrning  the  uurser^'  itself,  its  situatiou  and  surrounding  il«  warming 
and  ventilation  ;  nursery  nuisancer  and  their  avoitlonix ;  the  drese,  both, 
and  toilet  of  children,  anil  thi*  rjire  of  their  iiiod. 

While  it  is  true  that  as  ivgards  many  of  these  topics  raiHlit-al  advice  is 
rarely  asked,  it  is  nlw  true  tliat  to  the  raasg  of  persons  the  family  physician 
is  the  only  saoiiarv  authority,  and  that  by  opportune  su;j;j;e«tiou»  he  may 
do  much,  ill  the  ag^ri'gate,  in  Uie  way  of  the  prevention  of  disease.  How- 
ever much  siicli  j^uidnnec  may  be  necesairy  ia  pencral,  it  is  still  mure 
im literati vcly  demanded  in  luirserv  matters,  owing  to  tlie  exagi^rated 
susceptibility  of  young  childnm  to  the  dt-pn-s.-sing  influence  of  uiiwhohHomc 
surroundings,  and  the  far-rcaehinji;  cflix'ts  of  such  influence  upon  their 
development.  It  seems  proper,  thcn'fore,  t4>  will  attention,  even  at  the  risk 
of  insisting  upon  truisms,  to  details  wliieh  are  olicii  relegated  to  the  discrc- 
tJou  of  nurses. 

Tlie  Nursery  Itself. — Of  course  no  nurscrv  can  be  thopcmghly  hcalih- 
(ul  ludcs-s  the  house  itsi-If  is  sueli, — lh  well  piiu-f^l  u|h)U  gtMnl  t*oil,  and  so 
constructed  in  detail  tliat  the  nilcs  of  sauiUition  have  been  consciously  or 
unoonsoittusly  eonsiderd.  The  space  at  our  commiiud  does  not  permit  any 
discussion  itf  liuMc  rules.  It  will  l>e  assiimtHl  that  the  house  is  as  well 
situate<l,  as  well  drained,  as  well  built,  and  as  welt  lightetl  as  tlic  means  of 
the  owner  or  occupant  will  permit.  The  details  which  follow  are  such  as 
assist  in  making  the  nursery  the  most  healthful  part  of  a  good  house,  ami 
as  wholesome  as  practitrablc  iu  a  detettivc  one. 

In  selecting  a  room  fi>r  a  nursery,  that  should  be  chosen  which  is  the 
Buiiniesti,  l>pst  aired,  and  (Iriest;  and  in  deciding  }telwet>n  two  or  more 
houses  in  otlier  j-esix^rts  eipially  eligible,  distinct  preference  should  be  given 
to  that  one  admitting  of  the  best  arrangements  for  nursery  purposes.     In 
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where  do  room  is  to  be  8(»«*ifieally  »ct  apart  as  a  nursorv,  and  cliil- 
dnn  are  to  oocupy  the  general  liviug-room  by  day  and  thf  parents*  bodrofjm 
bif  oigbt,  Uie  KaniP  nilct*  nlioiild  gi>viTn  the  wlft-tioii  of  these  rotjmB,  the 
anhary  benefit  in  t<uch  eatic  iiccniing  to  adidts  and  t-hildren  alike.  When 
the  mirsenr  is  separaio  it  is  pri^ferably  to  be  plaeed  above  the  grouud-floor, 
Biil«  the  tatter  b<>  nuun'nally  well  nii«'4l  fntm  t]n*  ground,  hut  it  should 
■ut  be  immediately  under  a  roof,  on  aocouut  of  the  diHictdty  of  r^;ulatiug 
Ae  (prnpcraturc  in  snoli  a  situation. 

IV  Ifeiielictal  iuHucntt!  of  Himlight  ucedB  no  in^iHtinf^  upon  ;  nevprthe- 
1ns  it  is  oonstootly  overlooked.  The  nursery  should,  if  possible,  look  to 
the  Kmtfa,  or  Of*  nearly  so  an  the  situation  of  the  hoiige  permits,  with  a 
aumii:^  exposure  in  preference  to  an  nlU-rnoon  suu,  if  but  one  c-an  Im'  had. 
Tbtririudawii  should  be  ample  in  sixc,  uikI  niortr  than  one  if  posmblc,  as 
lifT  out  only  6er\'e  for  the  H«ln)iHriiou  of  light,  but  in  the  oi-diuarv  dwelHng 
itvthe  only  avenues  of  ventilation.  The  sensibility-  to  the  loss  of  sunlight 
mam  to  vaiy  Boniewhat  with  adult  iudividiialK,  but  we  believe  that  all 
dtiMreu  sutfer  from  itsabsenec;  and  the  physiciau  t<hotdd  iusist  upon  the 
daily  wirapleto  sunning  of  the  apartment.  In  summer,  even,  it  ts  usually 
IrttiT  to  luive  the  kiui  iiikI  to  mitigate  itn  powrr  at  iirojH^r  tinw-s  by  means 
ftf  awningv  and  bliiKb  tlian  to  havi*  a  ntom  upon  which  it  does  not  shine. 
Thrre  may  V»c  riivumstnncx'S  of  climate  or  of  prevailing  winds  whioh 
will  RKNlify  thif*  nde,  but  it  hokU  in  general.  The  rvMiui  should  Iw  of 
inpU)  axe,  |iarticulurly  if  it  wr\'e,  aa  ifl  the  rule  in  ordinary  houM's,  Uie 
double  pnrjMKtG  of  night  and  day  nursery.  The  proeise  amount  of  simu"c 
taiuizcd  for  each  child  will  van-  with  the  arrangements  for  ventilation,  but 
nA  las  tluin  lifVtvn  hundred  cubic  Uft  of  air  |mt  hour  should  l>e  all(»wcd, 
ml  preferably  double  that  amouut. 

A?  onlv  in  the  houses  of  the  wcsddiy  «in  a  room  be  specially  set  apaM 
■  a  «rlc-bny  ttr  hospital,  the  nuivcry  must  or<linarily  scrvi*  that  purjhise 
•baiewr  illae^  occurs.  For  this  reason,  as  well  as  for  others,  the  furnish- 
ing ftf  a  nnn*en,'  should  Iw  as  simple  and  m  easy  of  dwinsing  as  is  consistent 
»iiii  comfort.  The  Hoor  should  l>eof  snuMith,  closely-joini'^l  iHiards,  pref- 
enUr  of  liard,  close-grained  wood.  Tlie  scams,  if  they  open  by  shnukage, 
■ItoaM  be  dcNteti  cither  by  relaying  or  by  calking  well  done.  Poor  calking 
iiirurw  than  nseles^s,  and  any  calking  is  inconvenient  in  njoms  the  floore 
tt  which  raiiM  be  miaed  to  t&U'U  gas-  or  water-pi|K«,  as  is  unfortunately 
*foi  iIm?  laM",  CariK^-s  are  ueoessary  to  et^imfort,  but  movable  carp<'ts  or 
Wipi  an-  far  preferable,  as  permitting  more  fn>([ucnt  cleansing  ImHIi  of  the 
nrpK  and  fl<ior.  At  the  [>rescut  time  even  cheap  gradw  of  carjiet  aw  made 
ia  mg  form,  or  the  desired  pattern  «iu  be  made  up  with  tasty  Iwrders  with- 
om  mnch  expense.  In  ca.^  of  actual  illness  of  a  (vintagious  nature  the 
nfs  may  he  taken  away  at  oiuv,  and  their  contamination  be  prevcnte*!, 
which  in  view  of  the  difficulty  of  subsotjucnt  disinfection  is  very  desirable. 
Tbe  mine  precaution  against  dangcn)us  dirt  Icsuls  to  the  ]ircferring  i>f  |>ainled 
tad  ramiAhcil  to  paiperod  walls  tor  tlie  nursery,  even  at  the  loss  of  some 
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iK-aulv  ill  tlio  ajturtiiieut.  If  jMiju-r  ]}»  slrLnij^lv  insi-tlwl  uii,  it  sliuuld  l>e  of 
a  kluJ  that  aui  bt?  ihurduglily  varuidbitl  aud  will  adpjit  of  bciu^  washud, 
and  all  old  paper  must  \)G  first  removed  before  new  is  laid.  The  furniture 
of  (lie  nioru  should  Iw  aa  light  as  coiisisteut  with  wrvit-ealtility,  in  urdtT  that 
tlie  pii\x^  niuy  l>e  ea^iily  m<>vtxl  from  place  to  plact  t^j  admit  of  frequent 
cK-ausing ;  and  for  the  same  reason,  every  btdky  or  htavy  article  fthould 
Imve  large  and  strong  casters.  It  Is  rurlhcr  detiirabh'  tluit  all  ftiniiciire 
sliould  lie  as  plain  and  t^iniple  as  possible,  carved  wood  and  thick  upholstery 
stuffs  being  objectiouablo  as  receptacles  for  ditst.  Taste  may  1»*  gratified 
without  violating  this  piH|nirfimMit.  Furllier,  all  tiupboanis,  i-Iosets,  aud 
similar  placcsi  of  deposit  should  be  a-*  oJx^n  to  iiispectiou  as  possible,  in  order 
that  offensive  or  nutidy  things  may  easily  l>e  ileteetc^l  and  removwl.  On 
account  of  this  facility  of  examination  and  eleaumng,  the  writer  usually 
prefers  sln^lves  with  a  immovable  t-nrtain  in  front  to  drweil  fUplMttnl-*  and 
deep  drawers.  The  latter  an^  liuituble  enough  fur  cicau  liuen,  but  are 
temptations  to  careless  attendants  to  indulge  in  "tuck-away  neatness." 

IVarminff  niul  Veniiktt'ton  can  only  be  toiieliwl  u|joi»  in  this  iirtidp.  If 
the  uursery  is  in  a  house  with  a  gocnl  syrttem  of  healing  aud  ventilating, 
noliiing  in  |xirticnlar  will  bo  needed  except  a  grate  or  a  stove  for  use  in 
emergencies.  Ordinarily,  however,  even  houses  which  have  a  fairly  good 
Airufux-  or  other  lit«,ling-a]>j>anitus  have  no  sj>ecifii:  arrang^'ments  for  ven- 
tilation beyond  what  are  affonlod  by  the  windows,  chimneys,  aud  im[jcr- 
(eetioDB  of  structure.  The  ordinar\-  tnethods  of  warming  in  use  in  this 
i-ouutry  art!  o[n!U  fires,  stoves,  aud  hot-air  furnaces.  The  hot-air  furnace, 
if  properly  coustructed,  is  quite  satis tiiclory.  Its  euuiiuuuust  faults  arc  tlie 
delivery  of  too  small  a  quantity  of  air  at  too  high  a  temperature  (a  larger 
quantity  at  a  lower  temiMnitui-c  being  preferable),  and  Hiieh  an  arrangement 
of  its  cold-air  iluc  that  the  supply  is  from  au  impure  suun-c.  The  former 
difficult)*  is  overcame  by  having  the  furnace  considerably  larger  tliau  neces- 
sary and  by  keeping  the  fiiv  nKKlcnitc  ;  the  liittcr,  by  using  a  (ight  metal  flue 
the  outer  end  of  which  is  free  J'l-om  unwholesome  surrounding  aud  prefcpably 
raised  some  feet  from  the  ground,  by  whieh  means  some  of  tlie  foul  air  of 
dark  city  Iiaok-yards  or  of  tlie  gutters  is  avoidetl.  The  same  precantion 
19  of  use  in  nrnuy  country  houses.  The  outer  end  must  be  protected  by  a 
wire  screen,  to  prevent  misehief  being  done  by  children  or  small  animals. 
If  the  sei-eeu  be  fine-textured  it  will  diminish  the  amount  of  dust  drawn 
into  the  house.  For  a  uui-sery  it  is  of  advantage  to  have  the  registers  for 
warm  air  rather  high,  as  this  arrangement  makes  a  better  general  circulation 
of  air,  diminislieH  the  iutensity  of  floor-HlraughtSf  and  reudera  meddling 
witJi  the  rt^gistcr  by  small  childi'cn  nioi-c  difficult. 

The  open  fireplace  1ms  for  advantages  cheerfulness  of  aspect  and  a  fair 
amount  of  veutiIating-iM>wer,  f(»r  disadvantages  great  wastefulutss  of  fuel 
in  proportion  to  its  lieating- power,  so  that  ordinarily,  when  this  is  the  only 
source  of  heat,  grrat  differences  of  temperature  exist  in  different  parts  of  the 
room ;  if  the  neighborhood  of  the  tat!  is  comlurUible,  the  remoter  parts  arc 
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iirthcr,  it  ventilates  hy  tlie  pn>(ltH*tic)ii  of  (Iraugble,  i>arti(iilnr3y  of 
nuighLs  wliicb  aru  tsspccially  dmigerous  in  the  uurat-iy,  wlmif  litllc 
(•iiQdivn  spend  w>  much  of  tlieir  time  upon  the  Honr.  The  wood  tire  is  very 
htBUtiful  and  useful  when  a  t«hort,  <)uic*k  heat  Ih  neetletl,  but,  a^ide  fnnn  itB 
cffidioeas,  it  is  not  so  good  for  steady  hcutinj;  an  a  cuul  lire.  In  the  nut^tacry 
tny  open  tire  must  be  carcfiiUy  piuirdeil  hy  a  stn»n^  wirt-  screen,  to  prevent 
ttadvnts  frum  spai-kti  or  tmni  the  elothin^  of  eiiildreu  taking  firB.  Stoves  of 
tfae  ordinary  clotse  varieties,  the  "  uir-tl^hts,"  arc  veiy  ecouoniieal  of  fuel,  but 
Kuly  Ufwlese  us  vcntilatoi-^,  and  if  uat^l  make  esiKtrial  watolitulnees  as  to 
VPDtilatiou  DecK«»ary.  The  veutilaliug  et^ivei^  winch  are  tlie  oflripring  of  tiie 
hW  "  Fmnklin''  make  a  eompromisc  by  wlucb  all  the  ventilatlnjr  value  of 
Uk  <ypQQ  prate  U  preserve*!  with  tar  less  wost«  of  fuel,  about  three  times 
H  mutJi  of  the  heat-value  of  a  given  amount  of  fuel  being  uUUjmhI  by  these 
8tov»  QA  by  the  ojieu  Hn*.  The  priiuiph>  of  (vnstrnctinn  in  it.-^  sitnpli<'ity  in 
fa)  sorrouud  the  stove  and  its  t^muke-lluu  foi-  some  cllstanee  witli  an  air- 
efcmber ;  to  tiiis  chamber  air  i^i  adiuitled,  pix-ferably  from 
OQt  of  doors,  and  as  it  is  warmed  it  is  |)oiirctl  into  tlie 
rwnn  at  a  higher  ]K>int, — for  instiinec,  niiir  the  ninntel. 
A»  regard^)  all  stoves,  it  is  [K.Tiia|>s  sjitlr  to  have  no 
damper  in  tlic  smoke-flue,  or  else  to  &steu  it  so  that  it 
(lunot  be  cl<»!e<l  without  dittieidly,  wine*^  by  so  doing  the 
^MBfyr  of  the  gases  of  eombustiou  being  forced  into  the 
nmn  is  removed. 

Ventilation,  in  a  houtw'  which  hsw  l>een  ponstnirtiHl 
illh  no  rv^ferenec  to  it,  uaually  must  Ix?  aeamiplisbcd  by       mi 
■mple  dcviecB  or  not  at  all ;  any  radical  improvpnieiitrt  | 

would  1k'  pmrtii-al  n^y  instruct  ion.  Tlic  most  natural  thing  ' — 
io(li>lo  let  in  fresh  air  and  let  out  tiiul  in  ta  upon  a  wiu- 
<inr ;  tint  tliis  of  cour**  in  cold  wi^ather  involves  danger- 
tm  druighta  We  uiimot,  with  uur  iicklu  and  ofk-n  severe 
diuattv  <^'<?ii  do  O!*  ftonie  English  writers  tiuggest  should 
Ivdtme, — fasten  the  up|K>r  sash  so  that  it  cannot  \v  quite 
doMd.    'Window-ventilation,  therefore,  must  in  winter  be  ^  B 

ouricd  on  by  means  of  some  contrivance  which  will  break 
tbf  fiinv  iif  the  current  of  air  and  ilfnH-t  it  upward  so 
tku  it  may  be  difTuiH^  about  the  room.  The  '*elbow- 
\a\x'^  ventilator  phicoil  under  the  lower  sash  is  well  known  ; 
•Dtre  %'Hrious  wire  screens,  either  vertii-al  or  i-otating  like 
ft  tniuoai.  A  very  useful  one,  and  tlie  fiimplest  and  ..J-^Xi. 
duoprst,  is  the  common   window-board,  which,   fitting 

JMt  the  inside  of  the  lower  sash,  allows  the  latter  to  lie  raised  and  the 

•nt  of  air  iiiwanl  is  sent  ilireclly  upward  at  the  overlapping  of  tlie  two 

mdat*.     The  Ixinitl  should  Im?  at  least  eight  indies  high.     The  plan  of  a 

KuQl  clotli  nailed  across  the  lower  jwrt  of  tlie  window  allows,  when  the 

Mil  to  mi}«^U,  two  curreuti*,  one  above  and  one  below.     The  writer  thinks 
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he  gets  tJie  same  advanti^cs  by  modifying  the  wlndow-l>oQrd  as  in  the 
figniv.  The  Ktrip  B  nm«  tlio  wholi'  Icnpth  of  the  hrwrd.  If  it  is  desirpd 
t*>  shut  off  the  lower  current,  the  sush  is  left  in  contact  with  the  strip;  if 
the  lower  current  is  desired,  it  is  left  below  the  strip,  a^  at  A. 

The  st«:>vc  with  jm-kft  im^t]  tn  barrarkjf  ewms  to  he  well  adapted  for 
nursery  use.  The  stove  ia  surroundtxl  by  a  jat-ket  of  sheet  ziuo  or  inm, 
with  necessary  doors,  leavinj;^  space  between  the  stove  and  the  jacket.  This 
ehonld  come  to  the  floor,  and  the  cold  air  be  hmnght  from  out  of  doors  to 
within  the  jat-kt^t  by  imsaus  of  a  small  pi|w ;  the  air  €?sca|>es  warmed  at  the 
tup  of  the  jacket.  For  the  uursery  the  jiicket  luw  tlie  advantage  of  bcdog 
a  .safe^iar<I  a^inst  bum.-*,  at  least  against  i«'vere  ones. 

The  getting  of  foul  air  out  is  a  mther  more  difficult  problem,  espet'ially 
with  stove  hoat.  An  open  window  with  the  double  current  dcserilwd  will 
do  fairly  well  under  favorable  circnmstaniy^,  but  is  rarely  sufficient  wlien 
an  air-tiglit  stove  is  us«l.  If  in  tlic  construction  of  chimneys  a  vcntllatiiig- 
flue  is  incliide<l,  or  if  the  smoke-flue  is  enclosetl  in  a  s[iacc  whicii  may  serve 
as  a  vejitilation-flue  (as,  fitr  imtaut*,  a  slovc-pijw?  ruuniug  up  within  a 
chimney  which  has  a  fireplace  at  llie  bottom),  it  is  easy  to  ventilate  a  room. 
If  the  chimneys  are  already  cirjsed  in^  the  cheapest  and  at  tJie  same  time  an 
efficient  methoti  is  to  have  lui  air-fliic  Icadiug  fnnn  neiir  the  fliKjr  into  the 
ehiniaey  higher  up.  The  upuard  current  of  air  in  the  latter  dra\\"s  the 
air  through  tlie  ventilating-shaft.  It  is  ranre  eflieient  if  placed  ne«r  tlie 
st<)ve,  so  tliat  the  air  within  It  is  hcatwl  and  its  u]>ward  movement  ha»ti*n(.'H. 
Its  mouth  is  placed  low,  to  save  uunecessaiy  waste  of  wanu  air. 

It  should  l>e  rememlx;red  that  the  artificial  light  of  lamps  or  gas  in  a 
room  rapidly  spoils  air  for  breathing.  LiglitingH?aparity  is  usually  meas- 
urwi  in  i-audlcs,  and  an  averagi?  adult  prtKliici**  luthcr  le»*  than  twicp  as 
much  carbonic  acid  as  one  candle:  as  a  eon9e<|Ucncc,  a  large  keroeeoc  lamp 
or  gas-burner  often  e(|uals  the  produrtion  of  five  or  six  aihdts.  It  i«  \*efy 
dffliralile,  thcrcfiire,  if  a  ui[;;ht-Iight  is  necessary  in  the  nnrseri',  that  its 
carbonic  acid  be  got  rid  of;  and  by  the  device,  ofteu  u»d  fur  ventilating 
purposes,  of  putting  the  hiinier  or  lamp  within  or  beneath  a  tnbe  or  floe 
going  Ui  the  nn)f  or  chimney,  the  result;- of  combustion  are  (rarriwl  away 
und  an  outwanl  current  of  small  |K>wcr  is  also  established.  By  having  at 
the  bottom  of  the  flue  a  box,  with  a  dixtr,  to  outain  the  light,  the  latter 
toay  lie  slnit  ofl'  jiartly  or  wholly  cxivpt  when  m-ediHl. 

As  to  the  temjHTaturc  of  the  nur-sen,'  authorities  are  not  quite  ogrml ; 
but  it  is  certain  that  in  American  citti^  it  is  usually  too  high,  in  oommoo 
with  tlial  of  the  rest  of  the  house.  Chihlrcn  and  adults  are  often  forced  to 
endure  in  winter  ap|)arel  a  temperature  (70°  F.  and  upwawl)  which  in  sum- 
mer is  eouj^idererl  to  demand  much  lighter  dre^.  There  are  good  reasi>Ds 
why  tlie  standard  of  house-temperature  ia  usually  set  high  in  Amerira,  but 
it  is  carricl  too  far.  The  discn'imncy  Iwtween  in-d*ior  and  out-<Joor  tem- 
perature is  made  too  great,  the  siciu  and  mucous  membranes  are  made  sensi- 
tive, and  the  multitudinous  forms  of  "colds"  fiivored.     We  believe  tliat  if 
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ji  be  unifiirmly  tiKited,  65°  K.  will  be  found,  on  tlio  whole,  nn)re 
o»BilirtAb)e  aiid  hcaltlil'ut  than, the  u^iial  70°  F..  >vhte])  ktti  r  .siiotild  not  be 
ttoeeiiwi  M'here  intelligent  3iipen,-ision  of  the  temperature  can  Ix?  roliod 
opoD,  we  believe  tliat  a  atill  lower  d^^ree  than  65**  F.  will  be  hniUhful  to 

ren  old  enough  U>  piny  about.    At  uijiilit  the  temperature  slionld  not  be 

mi  til  fall  t>K>  far  Ih'Iow  the  day  ritnnthtril ;  and  espr^-iul  jialus  should  be 
ttkiHi  lu  pinrd  a<^inKt  tlie  uncovering  of  children  in  bed. 

A  word  sltould  be  abided  eonwrninK  windows.  As  is  well  kn<>wn,  the 
loa  of  heat  from  the  c>old  glann  In  very  great :  Mr.  Htxxl  puts  it  tliat  by 
mh  si|uar«  foot  of  glass  more  than  one  and  L>nc-(|narter  cubic  feet  uf  air 
(1.279  en.  fl.)  will  1«>  loweiifl  caeh  minute  ns  many  degaf.-*  oh  the  diffeivneo 
brtweea  the  internal  and  externa)  tenijM'i-aturiM.  If,  for  instance,  the  ther- 
■oouter  uutriide  lUiowed  no  a>lder  liiun  fret'zing  teniiKM-alure,  32^  K.,  and 
witfaiu  uu  higher  than  67°  F.,  the  discrciaiury  would  l)e  Rtill  .'i'>°  F.  A 
irindnw  three  feet  by  six  feet  would  expose  eighteen  feet  of  gloss  surface, 
umI  aifording  to  this  rule  it  wouhl  eool  each  minute  (18  X  •'^•3  X  1.270^ 
8i)5-f  cubic  feet  one  d(^ree»  <ir  alHtut  two  hundred  cubic  feiH.  four  di;grec8. 
Thif  makes  n  constant  current  of  descending  cold  air  ncnr  a  window,  very 
msiblr  felt  by  any  one  obligiti  to  work  in  ^n<-!i  a  phieo  in  <^ild  weathtr. 
It  13  iiu|M>rtaul,  tJien,  tlmt  ehildivn  should  not  phty  immediately  near  a 
witxlow  in  Cold  wciither,  and  a  Inw  nrttfle  c.)f  furniture  may  l)e  often  so 
jilatvil  x-i  to  keep  them  away  witlnrut  the  trouble  of  etuitstant  overr^ight. 
The  inp'ouity  of  the  otu^itdant  will  similarly  devise  means  of  keeping 
ihcu  fnim  sitliug  on  the  Hiwr  if  it  Ix"  draughty. 

Bv-sidi:*  the  ndmij*^;**!!  of  pure  air  and  llie  distrhai-ge  of  foul  air,  purity 
of  atmoifphcre  denuindfi  that  no  nursen'  nuisances  Irn  allowed  to  exist.  It 
irbrttir  that  no  plumbing  of  any  sort  should  be  in  the  room  itself.  Bath 
tid  v\iitit>t  conveniences  are  ver\'  necessaiy,  but  should  lie  a  little  removed 
ud  well  ventilalx^l.  In  honscM  tiiut  aiv  not  plunilicd,  a  pSuee  to  wiiich 
iDnffi'iisive  or  soile<!  articles  can  Ix-  directly  removed  should  l>c  pro\'ided, 
*bicli  pltoe  flhouh]  have  fixK*  ventilation.  In  e^^jHt-ia]  all  r^iih^I  napkins  and 
TUHfa  cuDtaining  evacuation.-^  or  urine  should  Em*  piotnplly  n-moved,  and 
b  CM*  of  liickness  a  vessel  i^hould  t^e  provided  in  which  the  napkins  or 
KwUcan  lie  disinfected. 

t'uditr  ordiiuiry  circumstances,  however,  distnfectauls,  iu  the  u^uul 
<tiK  of  tlie  word,  have  no  place  iu  the  nurser>'  nor  in  hygiene  generally. 
4  place  Umt  cannot  be  made  wholesome  by  simlfght,  air,  and  cieaTdiness 
■ixNild  not  Ix"  ixx'upictl.  \V'heiu?ver  emcrgeucies  denian<l  ihcir  use,  they 
cktMild  lie  of  die  safest  kinds  (insistent  with  efficiency,  aud  after  a  coutu- 
p«w  illntiAH  only  the  more  costly  ct>ntent«  of  the  nursery  shoiiUl  be  disin- 
UtStd;  the  <-hen[M'r  ones  can  l>e  burnt  with  greater  ultimate  economy.  For 
tliifl  RBAiQ  wi'  alwavA  urge  tliat  toys  be  of  the  clieajiest  description,  particu- 
Iviy  if  of  fuieh  a  kind  as  ivadily  to  conceal  sujifxised  sources  of  contagion. 
TW  ininting  of  walls  and  (^nlirigs  aud  llie  chisely-laid  door  already  urged 
i>»  of  great  ft«i.stauec  in  promotiug  elticicncy  of  disinfection. 
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Toilet. — liaihs  have  mauy  uses  in  ihe  nursery'  aa  rpmedial  oj^ente,  both 
as  lessening  tt-mppnitiin^  and  lu*  quieting  nervous  irritation  of  various  sorts. 
They  are  here  eonsldeivtl  only  in  their  hygienie  n^ni^  aa  a  part  of  the  toilet  : 
thus  employed,  their  object  is  simply  cleanliness  and  the  aiding  'tf  Ihe 
proper  funrtinns  i>f  the  nkin,  with  pmrtl<'jilly  little  inlent  (o  pnxhiee  the 
Btimidant  etft-i-t  incident  to  (lie  e<H>l  morning  Imth.  Sncii  a  bath  nftiU  to  \ie 
of  a  moderately  liigh  temperature ;  that  is  to  say,  not  very  much  b*'low  tlic 
usual  skin-tempemture,  sn  tliat  no  great  efft*rt  shall  he  had  upon  the  genoml 
evtitcm.  By  using  warm  water,  nioreovcr,  a  smaller  amount  of  soap  and  of 
friction  is  neivi>.-«iry  for  eleausiug ;  both  of  which  in  excess  tend  to  irritnlc 
tho  dcli^iite  skin  of  infnnry.  Only  the  ln'flt,  purf-«t,  and  blandest  ftoa|is 
bhonid  Ik!  used.  While  undue  nKldling  is  to  Lie  nvoidixl,  all  ''hardening" 
or  "toughening"  regimen  is  distiuetly  pernicious  in  infancy,  and  is  to  be 
used  with  judgment  a'jcordiug  to  individual  constitution  throughout  the 
developmental  ymrs.  The  jwwer  of  a  Iwitli  at  a  given  tem]M*rature  (ac- 
oonliug  :irt  the  erttH-ts  of  a  hot  or  a  cold  huth  are  songlit)  is  nuich  grratrr 
when  the  body  is  immersed  tlian  when  it  is  sponged  for  tho  same  length 
of  time.  For  this  rca^on^  in  chiMn-n  at  all  feeltle  the  immersion  should  l»e 
brief  or  omittwl  altogi'ther.  Thtr  IkUIi  should  never  lie  allowed  to  iKxximo 
a  domestic  fetich,  but  its  objects  ha  kept  in  mind  and  its  results  noted.  For 
young  infants  in  ordinary  health  the  method  of  ad  mi  nisi  rat  Ion  f  ijluwcd  by 
inU^lligirnt  nurses  is  entirely  satibJat-'torj-.  The  liath-tub  conUiin.-i  water  of 
about  95°  F.,  which  may  cool  a  few  degrees  during  the  o|)cratiou.  Tho 
child,  lying  niwm  the  bath-blanket  sprcitd  upon  theimrsc's  lap,  is  sponged 
with  soap  and  warm  wat<T,  partiiudar  alleutlon  Iwiug  ]Kiid  to  tinwe  parts 
must  likely  to  liave  seljaceous  accumulations  or  to  Ite  othcrwiw  solh-d,  sneh 
as  the  scalp,  armpits,  groins,  and  seat.  This  done,  the  child  is  dipped  into 
the  Ijath  for  simple  rin.-*Ing.  laid  in  its  blanket,  find  dried  with  it  withont 
rubbing.  ^Vs  it  grows  older  its  lack  is  supported  by  the  hand  of  the  nurse 
and  it  is  allowed  to  frolic  in  the  water  fiir  a  few  minutes,  the  exercise  of 
kit-king  and  It;*  pleasure  m-iiirin''  a  hcallhv  reaetion  after  the  batli.  If  a 
child  is  alarm-.-*!  at  its  Ijath,  the  iminersiini  should  lie  runittwl  or  very-  brief, 
as  fright  will  counteract  any  benefit  from  the  immersion,  and  may  often  be 
accepted  am  evidence  that  from  some  caurtc  the  prot-fshire  is  unsuitable.  If 
it  Gujoys  the  bath,  its  Immersion  may  he  gnulually  prolonged  and  the  tem- 
perature somewhat  diminished,  say  to  8o°  F. 

Toilet-powders  arc  not  neccssan.*.  Their  purpose  is  only  to  dry  tho 
akin.  This  is  iKtter  done  by  mrefid  pressure  witli  soft  cloths  with  litlle 
friction.  If  irritation  exists  amund  the  sent  or  in  the  groins  or  in  other 
plntvs  where  moisture  is  usually  excessive,  powder  may  be  usofiil.  We 
prefer  niincRil  to  vegetable  powdei-?*,  on  acfonnt  of  their  frewlom  from  fer- 
meutive  changes.     Powdered  tale  we  think  the  best. 

If  a  cold  bath  is  to  l>e  used  for  its  atinuilating  efleet  upon  a  young  child, 
before  the  full  liath  the  bath  hy  affusion  should  he  triwl,  the  child  standing 
in  a  tub  while  the  water  is  applied  by  squeezing  it  from  a  full-sized  sponge. 
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douche  txiths  have  no  place  iu  the  nuraenr  except  as  thcra- 

For  very  vounj^  children,  imt-hathing,  itnlesa  ordered  em  a  ixroody,  is 
rvely  desirable.  When,  however,  a  ehild  is  n!d  enoujfh  to  take  phnHiiro  in 
it,  at  the  a^  of  alwut  throe  years  ou  the  average,  it  may  be  bc^an,  wann 
VfBther  and  a  place  where  t\w  surf  is  vnn*  gentle  Ix-in^  chosen.  It  is  of 
the  utmost  iniportaiiec  tiiat  ttie  chihl  should  not  be  alarmed :  frij^ht  under 
floch  ctministaneen  is  deleterious  physically  and  inomlly.  The  Itath  ibr  a 
diild  of  iJiie  a(^'  »ihuuld  consist  of  l>ut  a  few — at  firRt  bnt  one  or  twj — dips, 
•  WTU  wrap  being  at  liaiid  and  tlie  ehild  taken  directly  away  for  dr\-iiig. 
If  the  "  reaction"  from  the  bath  is  fatisfactory, — i.e.,  if  the  skin  pi-onijitly 
bncuoiflR  warm  and  the  child  Uiit  4h'prcsrt*?d, — the  number  of  immersions  may 
bc|piiduaUy  iucreoscd,  and  the  cJnld  be  allowed  to  play  a  few  mtnulci;  in 
die  water,  always  iH^ide  an  adult  and  Ju  shallow  water.  But  it  must  not  Iw 
kQowrd  to  wade  in  the  water  with  the  upper  part  of  the  body  dry  :  it  should 
bcfirrt  inim<'rscd.  As  soon  as  the  child  irt  old  erxiugh  to  comprehend  the 
ndhud,  it  should  be  taught  to  swim. 

Neither  the  in-dmn-  nor  the  out^diwr  bath  shouhl  be  given  soon  after  a 
tml,  nor  when  the  child  is  really  hnuj;;ry.  In  tli»^  one  cju*  indigestion  is 
Kkely  to  iollow,  iu  tlic  other  the  shock  of  the  bath  is  not  well  reacted  from. 

The  care  of  the  hmr  mnbi^rt^  in  infiuicy  ehiefly  in  the  care  of  the  sralp, 
which  muHt  l>c  k*itl  strictly  cl«in.  If  (he  vcniix  cas(?f>s!i  is  as  comj)letely 
rtmuvcd  iniDi  the  Bcalp  at  birtii  an  from  other  parts  of  the  person,  there  is 
waally  little  difficulty  iu  preventing  fiittire  arcumulations.  A  soft  brush 
ihauld  Ite  fre<|iiently  use<l  upon  the  hiiir,  a  <\)ml>  only  as  a  8e{uimtoi'  for 
putjog  ttie  liH-kti  and  iu  emei7j;eucy  for  disentangling. 

The  t^Oi  ref|uire  the  some  care  as  in  adult  life,  but  brushing  shoidd  be 
of  the  p-ntJest,  sort,  for  fear  of  irritation  of  the  giuns,  which  may  cause 
ihdr  •4nlisii|uent  relrwiion.  Iu  infancy  alkr  each  feeding  or  nursing  the 
pons  A)innld  be  wa'*hed,  to  prevent  the  formation  of  aphthouf?  grouiha,  and 
tie  tcwh  treated  likewiHC"  as  tliey  appear.  M'heu  the  child  is  old  cnougli 
to  be  i|uiet  while  Uie  cleausiug  is  dune,  a  soft  badger-hair  tooth-brush  sluudd 
bPQied. 

Dreas. — The  hygienic  eftsentiaU  of  tln-ss  are — sufHcient  M*nrnuh  with- 
Xt  biinleiisiimeness,  imiformity  uf  protection  as  fai'  as  ixinsi^^lent  with 
■tivity,  fraedom,  and,  for  diildren  at  least,  softness.  The  problem  of 
««rnith  withuut  undue  weight  is  Iwst  «ilv«l  by  the  usi'  of  wixillen  g:inueuts. 
Rv  mison  ttf  tJie  |MM)r  cimdui-tiug  (wwer  of  wotil,  such  gttrmcnts  retain  tlie 
Iwlily  heat  longer  tlian  those  made  of  other  imitcrials.  This  slowness  of 
"JOilnctirtn  is  gmater  in  liMisc-textunii  fabri(*t.  That  is  to  say,  a  given 
"njthl  of  w<Ktl  is  warmer  if  loosely  than  if  tightly  woven.  Heuce  the 
*»nnUi  of  knitted  garments.  The  differeuee  is  due  to  the  retention  in  the 
ntertices  of  a  certain  amount  of  air,  which  is  a  poor  conductor.  For  the 
Upe  naaoa,  twu  garments,  two  i-lurts  for  instance,  arc  wanner  than  one 
iUitof  weighl  w^ual  to  the  two,  and  loosc-fittiag  garments  are  warmer  tliau 
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tight  oufH.  In  hot  wonthiT,  lujwcvcr,  light  jpirnipnts  an?  (liatifiBsing 
othiT  rukiuns.  Liueu  stands  at  tlie  other  oxttx-iue  of  urdiiiary  drcifr-niatcriaU, 
bcin^  the  \^&it  oniidiictor  of  h«it.  It  fiiUnwa  that  wtwlh-n  garmeotK  give  the 
hetit  pnitwtiuu  a{;aiii.st  rhuiigi>  of  ttm]>('i'utiiix!  oiiil  diillmg,  uiid  in  {ini|x>r 
weight  they  make  the  safest  dress  tn  nil  plaa-s  where  teniiK'rature  may  vary 
or  fur  nil  cliildrcii  who  may  l)et:(une  hi-ated  in  play.  F:whion  or  ta^sti* 
iiaually  c-uUs  for  ouRt  ganiieuti  oi'  liueii,  but  the  protective  gnmieiitH  Mhouh) 
Ije  beneath.  The  ahsorpliou  of  hoat  from  the  sun  varies  ven*  much  aeojrtUj 
ing  to  the  enlor  of  the  ganiit'iit,  tlie  material  and  texture'  l>eing  uiichaugeii 
white  taking  the  least  lieat,  or  l>eii)g  the  coolest,  uliile  l)luck  will  ub«ot 
ahuut  twiee  ad  mueli.  .Sin jocularly  c-noiijrh,  the  "eool-Iookiiijjf*  light  blue 
futmH  by  some  exiKrimentH  to  Iw  veiy  nearly  as  hot  a;*  blaek.  Fur  ve 
young  diildreu  who  are  Uttle  ox]>uscd  to  tlic  kud's  heat  this  ijucstiua 
color  is  itf  minor  importance. 

Sofluiss  of  tuatcrial  is  essential  for  children  on  acconnt  of  tho  8cnsiti\'e>^j 
ncss  of  their  skins.  To  most  infants  fine  soft  woollen  aliirt^j,  either  knitt4 
or  of  "  Ijaby  (lannel,"  ai*e  stx.'mingly  entinly  ciimforlabie.  Some,  howcvrr, 
mauifost  unusual  irritability  of  skiu,  nnd  for  such  a  shirt  of  fine  linen  should 
Ik-  platt-d  witliin  the  Hannel.  This  precaution  is  more  often  necessary  in 
hot  weather,  when  the  How  of  pcrxpimtion  is  increased. 

Tho  unliiuiry  dre?-s  of  very  young  children  is  objectionable  in  se\-eraf 
ways.  It  is  ordinarily  Hnnecesstirily  eoufining  alwut  the  Ixuly  and  linil>:^ 
altiutugh  it  has  never  in  this  country'  reached  the  de^;ree  in  this  resjiett 
aecnis  lu  be  usual  in  s*tnie  (\mtiiK'ntal  countries.  Then;  is  also  an  unnt>< 
sary  numlx'r  of  layers  of  fabric  involved,  05  they  arc  not  nxiuired  for 
ehild's  wannth  under  ordinan*  cii-curastanoes.  The  proc(?ss  of  dreasinpor 
undresMiug  is  really  an  ordeal  to  tlie  infant,  :i.*  it  is  altcniately  rolled  u{K>n  il 
back  and  belly  in  the  nurse's  lap,  in  order  that  one  band  after  another 
Ix*  fasteninl  by  pins  or  stittJies.  Ver)'  nmch  of  this  dressing  is  umiert*««uT,^ 
if  not  harmful.  First  of  all  is  the  "  liand,"  a  girdle  enveloping  tlic  tniulc 
from  alKiut  the  nipples  to  the  iliac  crest.  Such  an  appliance  may  possibtvi 
be  useful  during  the  healing  of  the  navel  ;  aftenvanls  it  is  not  of  use  il 
tight.  The  alKlonien  needs  no  support  in  health,  the  compri'ssion  of  the 
ribs  is  not  advantagcms,  and  so  far  as  such  a  giixlle  affects  the  quesiinu  (»f 
hernia  (which  it  is  |KipulnrIy  snpposecJ  to  pri'vent)  at  all,  it  rather  favor* 
the  prt>duction  i>f  the  inguinal  or  femoral  variety.  A  loose  girdle  worn  to 
prevent  chilling  is,  however,  often  advisable  in  hot  weather;  ami  in  cold 
weather  a  flannel  girdle,  or  binder,  "  cut  bias"  to  secure  elastieitj-,  makes  a 
useful  euveloi»e  for  the  entire  tnmk  of  very  young  children  as  a  prtvcutivc 
of  bronchitis. 

As  a  means  of  getting  rid  of  the  ohjoctionahle  fratures  of  the  ordinal 
dress,  the  writer  has  fur  some  years  recounncnded  the  following  plan'  or 
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■  ThU  plan  wu  originally  d^vUtd  hy  Dr.  Oroivenor,  or  Cbloa^  tor  uie  in  liU  01 
fluuily,  and  subMqueutly  publUbcd  bv  buB. 
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roe  modifiration  of  it.  There  are  three  garments  (Ix^sidos  the  uapkhiB),  all 
>verin»;  liie  nerk  ami  i^honlders  and  rrai'hinj;  trn  or  twelve  inches  Ik'Jow  the 
t  The  outer  pirnufiil,  a.^  well  a.s  the  initMIe  uik!,  is  a  litlle  hii^-r  in  every 
idimension  thao  that  beneath  it,  so  that  nu  binding  shall  tuUc  place  They 
all  rut  in  tlm  girtllp-lr-«  pattrrn  ralh**!  "  Priti(T«t*.'*  The  inner  one  has 
,  aud  limy  Ik;  made  uC  wdtui]  tlnniiel  or  veiy  wift  W!«>1  llannel :  If 
wocil  »  used,  care  must  be  taken  against  ehriukage  in  washing.  The  next 
ginDeut  has  no  sleevt**',  and  nu  N':inis  at  the  arm-hohy,  to  tn«nre  iigriinut 

tpnasure  there;  llic  material  is  wool  tlanuel.  The  ontcr  one  \s  the  uhual 
drcas,  with  high  neck  and  sleeves,  the  details  of  which  may  bo  modified  to 
nut  ta.ste.  Thtis,  exi-ept  the  h1«!V('S,  the  thickni!ss  is  the  same  tliroughmit. 
At  night  a  garment  like  the  inner  one  above  descrit>e<l  and  a  na[)kin  only 
are  worn.  These  three  garments  arc  |»laced  one  within  the  other  before  the 
dnssing  comraeoeos,  pain»t  being  taken  to  avoid  wrinkles  and  folds,  and 
rheraiv  piit  npcm  the  eliihl  as  one  garment  with  very  little  trouble.  They 
tpp  retnovc'l  with  equal  ease. 

'ITio  napkins  may  l>e  of  any  suitable  kind;   i.e.,  wjft  and  aKsorbcnt 

easily  wa.-hfd.      Linen  Iiaa  no  real  advnntagc  firdiiiiirily  nvpr 

,exoq>t  Ks|]ietii.-alty.     Old  linen  is  sotl,  liul  likt-ly  to  l>e  thin.     It  is 

dfflimhle  to  diminish  the  bulk  of  the  napkins  as  far  as  possible,  to  prevcait 

IWfjmlortabU'  pressun?:    thi;^  is  ruv-dniplisiuHl    by  luiving  a  sinidl    napkin 

sm\}\y  to  cover  the  seat  and  genitals  thick  enuugh  to  retain  the  uiinc  or 

fiwR,  covered  by  another  one  not  ihiek,  but  lai^je  enough  to  envelop  the 

I        hipa    The   age  at  which    napkins   n;ay   l)e  discontiuned   de^vcnds  ii|)on 

b    oiWdWanei"s.     Among  Kugli^h  lamilit-s  of  the  W-tter  elassey,  upiwreutly, 

^1   cUUnsi  are  taught  to  make  their  ncctlis  known  earlier  than  is  Ui^iial  with 

^B   IV.    Mtu:h  can  be  done  by  an  attentive  and  intelllgi>nt  nnrw  who  holds 

^T    thediikl  over  a  veasL'l  with  suitable  fre^uenc)'.     But  children  vary  greatly 

I  in  Ibis  particular,  and  under  no  eireumstauccs  is  any  severity  justified,  or 
wm  spolding,  an  nervousnew  or  anxiety  on  the  part  of  the  child  t^iniply 
■S^i^^'iites  the  tniuble.  As  s<H)n  as  the  child  can  regularly  give  notice  of 
itavKota  in  this  respect  it  is  bettej*  to  discontinue  the  dia|KT,  as  its  absence 
PTBpwtcr  freedom  to  the  limhs.  Of  course  at  all  times  napkins  shouhl 
fav thuged  as  soon  as  disct)vere<I  tf*  bi-  ilamp  or  soiled.  Utibln'r  or  other 
iBpervioQS  covew  for  diapers  should  not  lie  used.  Even  the  exigencies 
<>it  imI way-journey,  with  the  conveniences  usual  in  this  cemntry,  do  not 
■t^UR  their  employmenL  They  simply  convert  a  wet  napkin  into  an 
vadou)  f(Hnentatiou. 

^m  a  cliild  It^ins  to  use  its  limbs  freely,  the  elotlnng  should  he 
•^Wtmnl.  In  fiid,  there  h  .no  real  nc«l  of  long  clothes  at  any  time,  except 
to'WTelibor  in  keeping  the  infant's  feet  covered,  AVheo  it  begins  to  creep, 
•** ■Uhvnvree  are  farilitntcd  by  slipping  over  its  skirts  a  hwise  baggy  |iair 
'■'Inecba  of  woollen  which  is  tied  around  its  waist  and  buttoned  about  its 
*»«>.  This  keeps  the  skirts  from  impeding  its  progress,  and  protects  it 
*paA  floor-dranghts  in  a  measure. 
r»L.L— S4 
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The  (Ircas  of  older  children  Hhoiild  oonfunn  to  the  same  hygienie 
quircmcnts  as  given  above.     The  two  nicest  frec|uently  disregarded  are  fro< 
dom  from  t?onHtrlctinu  and  imifitrmity  of  protortion.    The  former  is  violat4'd 
by  the  use  of  tight  giniles^  or  eveu  by  corsets,  tight  slwves,  gartei-s,  and 
0ii9shai>eQ  stockings  and  shoos.    Their  harmfulness  is  well  miderstood :  the 
negl(!et  is  usually  a  wilful  prefi^ri'nce  (if  fasliiim  tii  heaUlifiilne»»«.    The  Kinie 
might  perhaps  l>c  said  of  the  fashion  of  unevenly  distributing  the  clothin-^ 
over  the  pei-s<jn  ;  hut  the  injurious  efteetsof  thi«  are  less  understood.    Chill- 
ing iri  resisted  far  Ijetter  if  the  whole  persiu  is  exposed  to  the  same  tcm|ie:'- 
ature  than  if  one  part  ta  cxprjsed  to  a  lower  tenijwrature  than  another.     It 
IB  a  matter  of  universal  cxix^rienrc  that  many  persons  who  n-jnice  in  out- 
door lile  eveu  iu  sevei-e  weather  are  dii-eetly  injunxl  by  a  draught  and  by 
sitting  near  a  window.     Yet  formerly  more  than  now  low-nccked  dresses 
were  used  for  ehlldreu,  the  entire  shouldci-s  being  cx|xwc<l,  while  the  nv 
mainder  of  the  trunk  \van  bunlened  with  dre**.     At  the  jiresent  time 
fasliiou  i'xi«»scrt  the  Ic^  more.     Shoes  and  stockings  are  often  tixt  tliin,  but 
in  particular  children  are  too  often  dressed  with  the  lower  linibti  bare  from 
aiwvc  the  knee  to  a  little  way  al>ove  the  .inkle,  the  ftMjt  luring  <T>vered  by  a 
slipper.     The  dilVerexiec  is  often  aggravated  by  too  mueh  elotlnng  on  the 
body  and  a  sash  over  all.     The  lower  Hmbs  should  be  thon)ughIy  elad, 
not  ennibntnsly,  bnt  warmly.     The  .st<ii:king  of  a  ehjld  old  enough  U»  nm' 
about  sh'julil  be  lung  enough  to  meet  or  be  overlapped  by  the  next  article, 
napkin  or  drawers,  as  the  case  may  be.     Stockings  of  wool,  for  the  reasons 
atreatly  given,  an'  to  Ih;  preferred.     Tliey  should  U^  Aoft:.     They  »honh1  uat 
be  pointed  at  tlie  toes,  but  be  wide  enough  to  admit  of  ample  play  iu  evrry^ 
direction  of  the  anterior  part  of  the  fwit.     Color  is  not  iudilTerent,  as  sonitH 
dyes  have  Ix^en  fiiund  to  produrn  ernpIioiiH  on  the  skin.     Fublie  attention 
has,  however,  been  so  thoroughly  drawn  to  this  subjec-t  as  to  have  led  in 
some  instaiK?es  to  legislative  enactments,  and  such  dyes  are  ])ntbflbly  li-aa 
fn!(|uently  ns'^-d  than  formerly.      Aniline  red.i  have  been  th<mght  to  ba^f 
especially  irritating.  ^^ 

Shoes  of  pruiwr  s\m]K  are  not  easy  to  get  for  ehildivn ;  not  nearly  so 
ea«y  as  for  adults.  This  eom™  pn)lio!)ly  jwrtly  from  the  suj)|H»»ed  necessity^ 
of  making  them  for  a  low  price  and  jwirlly  fmm  a  belief,  often  openly  ex- 
presse<l,  that  "a  baby's  foot  has  no  shaix*."  The  iral  shape  of  the  hnma 
foot  is  followed  in  the  true  "  waukenphast"  shoe,  but  this  we  iiave  ue\*er 
seen  of  proper  sizes  for  infants  or  young  ehildix-n.  It  is  not  enough  that 
a  shoe  should  be  as  wide  or  wider  than  the  fiwt,  hut  it  should  liave  ita^ 
width  rightly  dis|H)^Tnl :  s[)aee  where  the  fwit  does  not  demand  it  iu  no  wia^f 
Com|)cn^tes  for  prc-ssure  elsewheiv.  The  result  must  inevitably  Ije  a  dis- 
tortion. In  choosing  shoes  for  infants  it  is  better  that  they  ttlinuld  lie  un- 
duly loug,  if  tlint  be  neees.sary  to  obtain  the  ivcpiisite  width  in  front,  tlian 
that  they  should  be  narrow.  ^M 

The  Care  of  Food. — The  feeding  of  children  will  be  tn-ated  of  else-^ 
where  iu  this  volume,  but  it  remains  to  say  a  few  words  ouuecruing  the  care 
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of  their  fiiod  and  of  drinking-water.      F'mxI  fur  rhildren  who  are  on  a 

•fwral  clift  is  tn  Ik-  nrntl  for  in  the  same  way  as  that  for  ailnlts,  Imt  with 

adJiUtiiUil  scrutiny,  owiii^r  to  tho  ^it-utcr  siisci-plibilily  of  < hildri-n  to  the 

iojuriuiis  ctfoots  of  unwbolt'some  articles.     'nii>:9e  effects  arc  in  niany  iu- 

rtJUMTH.  imw  aftriliiittHl  tn  the  fI<*vpIopmcnt  of  ]ttomaino.s  in  the  food.     Mopt 

of  Uw  pluinaitKi*  alniuly  ri'eoj;nizc<l  iitv  dL'Vt'I()|K'd  in  urtit-Ifrf  of  food,  such 

•BNttUaffes,  ham,  and  rjinnctl  M;ii4>tl-^,  that  do  not  form  a  jiropcr  part  of  tlio 

baA  of  you n;;  rhildii'n.     Oim  only  i«  (»f  ini|K)rtnn(X'  in  this  eonnection, 

■luely,  t\Totoxic^)ii,  which  may  i)c  iIov<.'1o]h-<1  iti  niilk  or  any  f(»od  c»f  whitJi 

it  U  n  oompoDcnt  part.     To  prevent  its  devclopraeut.  siTtipulcrua  clouulineAt) 

iBiw  lie  obser\'ed  :iri  to  every  vPfWt'l   that  may  tsmtain   milk,  the  nwim  in 

whicli  it  bt  kept,  and  every  utt'nsil  whieii  may  lie  iistnl  in  the  prejiaraticni  or 

oiiminiiitration  of  food  ;   for  all  these  things  have  been  distini-tly  shown 

tfttipthe  conveyera  of  the  poiiion.     Food  Fhouhl  not  be  allowed  to  stand 

iilwal  Uie  nursery  pxwpt  as  imnii-diatply  noiNhnl,  and  ps|iecial!y  it  f*hf«dd 

■rvcr  (^and  this  is  emphati<iilly  true  of  milk)  iTniain  in  tho  room  with 

ntttd  napkins  or  alviiic  disrhuivrf-^. 

Tlu?.titeri1iz!ilion  of  milk  otieii  iM^oomes  neoesaary,  a1lhnu<!h  it  eannoi  be 
wd  iJiat  it  is  ordiuarily  so.  Wiieiiever  there  is  any  spcejal  reason  for  sua- 
prfiiiS  the  purity  of  milk,  when  the  weather  or  other  conditions  arc  par- 
tiiiilarlr  favonible  to  ehauiifs  in  it,  when  the  mfuiiaiiti*  of  ihp  nursery  are 
ilnvdy  uflLrti-d  with  diarrh<ca1  diseases,  or  wheu  sueh  aihnenU  are  prevalent 
in  tlie  nei^hborhiKM],  stcrilimtiun  is  advisable.  The  elaborate  apfKiralufl  for 
tfcc  parpose  dev-ised  by  Dr.  Soxhiet  is  now  mannfacture*!  in  this  country  ;' 
bw  the  pr<Ki«»^  may  l)e  simply  and  eUeetimlly  nirrii^d  out  by  plaeiu};  the 
milk  in  •'•uiiable  In'ttles,  siuh  as  ordinary  ntirsfnp-botth^  or  the  stout  liottles 
nwl  far  «xla-water  or  ffinper  ale,  and  putting  these  into  an  onlinani-  kitchen 
ittuner  ami  keeping?  them  at  the  temperature  of  steam  for  at  least  filWn 
niimtcs.  If  no  steamer  is  at  hand,  the  lM»ttles  may  be  partly  innnersed  in 
Wler  kept  iKiiling  for  the  same  leujrth  tif  time.  Tln'  Ijottles  are  tln-n  sciaxl 
brii  Hfll-proOt-letl  hanil  and  ti^iitly  stop]K-<^l  with  corks  which  liave  been 
ImIwI, — nibU-r  corks  are  preferable, — and  put  away  till  needed.  If  the 
nflk  ix  to  I*  kept  for  any  lenfifth  of  time,  iMiilinj;  or  Hteamiug  on  «uMie»givo 
Jajf  [rivi-s  (jn-aler  sun-ly  of  |H'rmanent  sterilization. 

A«  oilditioual  woH  nuiy  l>e  said  about  the  care  of  nnrsing-bottles.  The 
Imj-tulwd  l>otlle  h.is  Ikvu  pretty  generally  condenimtl,  owiug  to  the  diffi- 
n)ly,  amouiitiuij;  in  practii-e  to  im|><issibility,  of  keeping  tho  calibre  of  the 
tol*  ek«n.  The  rublx'r  in|iples  are  (jiiite  readily  kept  clean,  and  «o  are  the 
Iwl-^  with  care.  The  writer  has  u.-^il  with  siiti^farlion  the  Iwtllc  devised 
^  l>r.  Haven,  of  BuHton,  which  ia  really  a  fo-ding  cup  rather  timii  Uittle. 
I'  is  ntdiL*  »»f  stout  glttss ;  its  shajK?  is  much  the  «ime  as  that  of  the  Iteaked 
lipitfrd  to  Ji"*-*!  the  sick.     The  Imttoni  is  flat,  the  upjier  side  open,  at  one 
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end  is  a  handle,  at  tho  opposite  onrl  the  tubular  no$e  terminates  in  a 
eued  end  which  kwpM  the  rubber  nipplo  in  place.  Ita  advantage;  an?  tliat 
it  la  OB  easily  deau^scd  as  u  cup,  and  thut  the  child  caimot  be  left  to  play 
with  ltd  bottle,  to  eat  when  it  pleases,  stop,  and  resume  a^iii,  drinking  some- 
times warm  and  rtoiiiftimeii  void  ftHxl.  It  nnit^t  be  held  by  the  uupk;  during 
the  entire  ituie  of  leeiliuj^.  As  the  flow  ul'  milk  is  very  tH-e,  the  holeri  iu  the 
rubber  nipple  shntild  Im?  very  t*mall. 

To  the  enri!  of  driiikitii^-wnter  the  same  ^neral  rules  of  eleanliness 
apply  as  lo  the  care  uf  food.  But  if  the  supply  of  water  is  not  g<XMi,  the 
ixuiHumer  is  usiuilly  less  able  to  remedy  the  dtfHculCy  than  he  is  in  the 
matter  of  HhkI. 

If  water  is  too  hard,  it  can  nsually  be  improved  somewhat  by  boiling, 
which  lauses  llie  de|Misit  uf  a  part  of  tlie  lime.  If  the  water  is  Impun?  from 
orf^nnii^  matter,  the  impurities  may  or  nmy  not  be  deleterious  to  health. 
Water  from  ponds  is  often  hiffh-wdored  and  even  at  times  disa^i-ecable  in 
odor  from  vt^elable  matter  without  any  miaehief  fullowinp  its  use.  We 
have  olwervod  an  instan™  where  an  at^tive  outbn'ak  uf  tyj>huid  fevor  anemed 
to  Ix?  dipoetly  due  to  a  mistaken  dread  of  diseuloi-ed  and  unpleasant  water 
from  an  a<|uwiuetj  luidin<r  many  persons  to  rcsimie  tlie  use  of  neglected  wells 
whitrli  were  ooulauiiuaU^  fmm  privies,  althnuj;h  the  well-water  fwrniHl  to 
the  eye  nnd  nnse  to  bo  pure.  Perfectly  effieient  filters  whieh  yield  any  con- 
siderable amount  of  tillenxl  water  (jM>ree!ain  filters,  etc.)  are  Um  cristly  for 
general  use  But  wat«r  can  ordinarily  Ik^  nuule  safe  by  thorough  Imiling  for 
firteen  or  twenty  minutes — better  still  by  boiling  on  two  successive  days — 
and  sulwtHjuent  coarse  filtration  throujrh  filter- pa |H*r,  or  a  wad  of  alisorbent 
(X)t(ou  pat-kcd  ri<>:itly  into  the  b(>tt<»m  of  the  funnel.  The  eiitirt^  outfit  of  a 
large  funnel  and  a  water-vessel  costs  but  very  little.  It  may  be  of  tin  it' 
constantly  watclietl  and  clransetl. 

The  use  of  iced  water  is  undesinible  for  various  reasons:  tlie  ice  may  be   ^i 
impure,  awl  fifshly-madc  ieod  water  is  not  proper  for  children's  consump-  ^H 
tiori.    Rith  dirtieullies  may  l>e  oven'^ouie  by  putllng  the  household  drinkinjr-  ^i 
water  into  large  (Mi-ked  bottles  or  intoclo^^eil  jars  and  placing  these  nciir  tin; 
ioc  or  in  the  refrigerator.     In  this  way  water  may  be  had  (hat  is  cooler  than 
ordinniy  spring-water  and  safe  to  driuk.     If  the  taste  of  water  that  has 
been  boiled  se^eins  insipid,  as  it  is  apt  to  do  at  first,  tlie  addition  of  a  miuute  ^J 
quantity  of  salt  generally  rendei-s  it  ]mlatabte.  ^H 

Out-door  Exercise. — Kxeept  in  inclement  weather,  most  children  are 
better  Ibr  being  abivKid  dally  to  reivive  llic  iuHuenee  uf  the  sun  and  the  puro 
air.  Exeeptious,  of  coui-se,  exist,  |Kirtieularly  in  winter.  Young  cliildren 
— imdr-r  six  months  of  age — should  be  carried  in  arms  in  cool  weather,  that 
they  may  have  the  warmth  and  support  of  the  unrse's  amts  and  |>erson.  In 
voTv  cold  weather  or  in  inclement  weather  we  tx'lie\'c  it  is  preferable  to 
open  for  a  while  the  windows  of  a  room  that  faces  the  sun,  until  the  air  is 
as  pure  as  that  out  of  dtMirp,  theu  to  dose  the  windows  and  to  allow  the 
childixu  to  play  thei-e  or  be  carried  about  there  attired  as  if  for  out  of  doors. 
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Definition. — The  term  dentition,  as  g^rifrally  iishI,  referH  only  to  that 
■i^T iif  ilevelupnuMit  whon  the  tooth  i.-*  [wnetmtinj^  thi'  rtiij>er(i(;ia]  tisanes 
of  tin-  gum.  The  period  Itetween  tlic  sevt'utli  mouth,  when  the  Eret  teeth 
apprttr,  and  tlic  end  of  tlie  sofond  year,  nt  which  time  the  second  temporary 
nuiare  enipt,  i»  »\wken  of  as  tlie  dentition  e}K>rh. 

b/  tlic  seeuud  deuLition  is   meant   the  eruptiun   of   the  |ienuauent 
Ih. 

Dflrelopmant  of  the  Teeth. — Tfie  spnw  allott(<<l  to  this  article  forbids 
■ort-  llum  the  briefest  (general  description  of  the  development  of  the  teeth. 
FoTft  fidl  aocoaut  of  Uie  evolution  of  the  teeth  the  reader  Is  referred  to  the 
(fiffifltit  mofh'rn  treatiBrs  on  dental  hiwtoloo:)'. 

In  tlie  hunuui  subject  two  sets  of  teeth  apfx-ar  in  the  eourae  of  life- 
TV  firrt  set,  eonsii'ting  of  twenty  teeth,  njniear  dnring  the  fifst  two  years 
ftlier  birth,  and  art-  known  a.'*  the  teniponirv,  milk,  or  dix-iduoim  teeth, 
Tlie  ftwijod  t*I,  thirty-two  iu  numbcT,  apjK-ur  after  the  (iilh  year,  and  arc 
cJJid  the  permanent  teeth. 

The  first  trace  of  the  future  tooth  is  iKreeptible  about  the  sixth  week 

of  intra-uterine  life.     There  is  au  active  proHferatinn  <if  the  epithelial  cells 

•nrioff  the  rudimentar)*  gum,  wliieh  becomes  ecntrcct  alonfr  a  line  marking 

tht  lomtinn  of  the  fiitnn^  arch  of  teeth.     This   rapid   nell-mnltiplimtion 

cuiHi  a  depre)«ion  or  gniove  in  the  Jaw,  which  deepen.'*  a^^  the  cell-firowth 

adnnna.    In  otlier  words,  we  have  a  griKjvc  (the  dental  ^froove  n{ (iixHlsir) 

uilLpjaw,  filled  with  epithelial  elementrt.     The  collection  of  epifhelini  (fUs 

filinir  the  groove  is  railed  the  epitlielial  cord,  and  from  it  is  develojied  the 

Ottmrl  organ,  which  furnishes  the  enamel  (f>r  the  future  tooth.     Aa  the 

cptltii'lial  curd  extends  inhi  tlie  pim,  it.'4  distal  end  exjiandK  into  a  elulh-shaped 

ailari^imiciit,  aud,  meeting  the  dentinal  papilla  which  springs  fi*om  the  deep 

nMunstive  tismie  of  (he  jaw,  iKvomi*?  invaginaled  by  the  ifllter,  so  as  to 

form  a  etnnplete  cap  for  the  papilla.     The  dentinal  papilla  is  tlie  future 

pulp,  and  from  it  is  develo|»eil  the  dentine  of  the  pnisi>cctive  t»^Mjth. 

Vrtm  tlie  side  of  the  epithelial  pf>nl  is  given  off  a  secondary  prricesn, 
ibe  cpilheltid  cord  uf  the  future  {Knuuneut  tooth.     Kxteudiug  fi-om  the 
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XiOAc  of  Uic  papilla  upward  along  the  outer  side  of  tlie  puamel  orgau 
a  thiu  layer  of  rtbrous  couawtive  tissue,  wbieh  bwomes  cundcnscd  into  what 
is  kuowu  AH  the  Ututh  folliule,  or  sac.  Tlie  wnipntiim  of  the  tooth  is  al«o 
probably  develojjcd  from  this  coniiw;tivc  tissue.  Ah  tliis  fullicle-wall  grows 
Up  ovrr  the  expanded  end  of  the  epithelial  ecird^  or  enamel  oi^;au,  aud  eu- 
croaeltcs  ii|K>n  tlni  ueck  of  Uie  cxn-d,  the  latter  atniphiej*  an(i  Uie  conneitiun 
betweeu  Uie  niuoous  ineiiibraue  of  the  mouth  aud  the  enamel  orgau  is  oou^H 
eeqiiently  wvcre*!.  The  tooth-gtimi  is  now,  nlwuU  the  sixteeuth  week,  en-^^ 
dosed  iti  its  lulliele.  Very  mMn,  alwut  the  seventeenth  week,  calrifieatioD 
of  the  dentine  and  euaniel  begius,  aud  is  followed  in  a  few  weeks  by  com^ 
nienc'ing  i>s.«ifi('a(i4>ii  of  thf  nypt  wliieh  ein'las<'s  the  totith-^nn. 

"The  geriiw  ol'  the  niilk-teelh  niake  their  ap|»«iniUfe  in  the  following 
order:  at  the  seventh  week,  the  gcnn  of  the  first  uK^lar  of  the  upi)er  jaw 
appeiirs;  at  the  ei;^hlli  week,  that  for  the  caniDO  tooth  is  develo|ied  ;  tlie 
two  incisor  jiapilhe  ap|M>ar  alwut  the  niiitli  week  (the  central  preecding  the 
Iat4.'ral) ;  lastly,  the  setMiud  imilar  jupilla  Is  main  at  the  tenth  week,  l)ehind 
the  anterior  molar.  The  teeth  of  the  lower  jaw  apjxmr  rather  later,  the 
first  molar  jKipilla  being  only  just  visible  at  the  seventh  week,  and  the  tent 
juipilla  not  being  developed  before  the  eleventh  wi?ek." ' 

According  to  Dr.  Pierce,*  ealnifiration  of  the  dentine  and  enamel  of  tl 
central  and  latend  ineii«)rs  l>egius  at  (he  seventeenth  week  of  enibryonie' 
life,  aud  mleiticiuiou  of  the  euspiris  and  molars  rommenww  at  the  elghttH-ntli 
week.     At  the  fortieth  week,  or  at  birth,  ealcification  of  the  erowns  of  tk^| 
ineisors  is  (piite  i'i>nipIi-to  ami  the  i>»ots  are  beginning  to  tiilfify.     Thrc©^^ 
nionlhs  ailer  liirth,  the  i:uf*pid  and  molar  irmviw  m-a  (ximplete  aud  «d(ifi(ai-      i 
tiou  eommcucea  in  their  roots.  ^| 

M'ith  the  (iimplcliou  t)f  the  erown  and  l)eginning  ealeificatiou  of  the 
fiing,  the  prtK-^Jst*  of  eruption  eonimemits.  The  gniwth  of  the  nK)t  propels- 
the  entwu  towai-ds  the  surface  of  the  gura,  the  superimposed  tissues,  fii 
the  mm*gin  of  the  bony  erypt,  and  tfien  tiie  sort  structures  of  the  gum,  dii 
ap]K'aring  by  abwtrptlon.  Syneljronously  with  the  development  of  the  nwit,^ 
tiie  jaw  inertaisw  in  di'jrtli  by  tlie  addition  of  new  osseous  material.  The 
boay  crypt  is  rebuilt  around  the  neck  of  the  tooth,  and  forms  the  alveolus 
or  sneket  of  the  mIlk-t<K)th. 

By  many  there  is  thi>ught  to  be  some  foree  in  addition  to,  or  indepen-^ 
dent  of,  the  elongation  of  tJie  fang,  in  impelling  the  tooth-^rown  forward^| 
Among  the  f:wts  olll-retl  in  sul>!ttantiation  of  this  view  are :  IJrst,  in  teeth 
prematurely  eriiptwl  the  roots  ai-e  sometimes  uudevelopetl ;  seeond,  a  tootU 
may  be  completely  fi>mied,  and  still  remain  buried  in  the  jaw,  aiKl  empli^| 
later  iu  life;  aixl,  thinl,  when  a  normal  tooth  erupts,  it*  erown  travels  a 
gn^ater  distance  than  is  represented  by  the  increase  in  the  length  of  it^^ 
fang  iluring  the  same  time.  ^| 


li»9 


'  Gmy's  Anaumty,  8th  ed.,  p.  753. 

'  Am«ricftn  Ayiveoi  of  tJeatistry,  vol.  iii.  p.  68ti. 
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Eruption  of  the  Teeth. — BlIwwii  the  mxth  ami  cijrhtli  months  after 
litrtbf  Uic  two  luwtT  central  iueisors  enipt,  usually  :jimiiltuiii;(>uslv. 

Bctvcon  the  eighth  and  tonth  months,  the  two  njiper  central  iacisors 
fiiltuwt'd  shurtly  by  llio  two  hiteral  iiicinora.  • 

ihu  twelfth  and  fuurteenlh  moutlid,  the  two  upper  aiiLcrior 
nohn,  tho  two  int'crior  lati'ral  incisors,  and  the  two  lower  auterior  uiolars 
^■jmr,  in  the  order  mcntioML-d. 

Between  the  sixteenth  and  twenty-second  months,  the  foar  canine  teeth 
(TiipL 

Between  tlie  twentieth  month  and  the  end  of  tlie  third  year,  the  four 
iwtrrior  raulars  eru[>t. 

The  eruption  of  the  twenty  milk-teeth  'm  now  complete,  and  no  more 
1Mb  appear  until  tlie  fifth  or  sixth  year,  when  the  eruption  uf  tlie  [yerma- 
wnl  Urth  eomnionas. 

Shedding  of  the  Deciduous  Teeth. — The  tcm|x>rary  leetli  drop  out 
itiaUiiit  ttie  !^me-  ur^Ier  an  tlii'v  ap[>oar. 

Hcam'iy  a  y«ir  flajKW'S  alU-T  CTulcilimtinn  of  tin.'  niilk-tii'th  if*  ccnnjilete 
Irfort'  ab6or]>tion  begins.  There  is  still  some  obscurity  nbout  this  most 
iuteresUnjj  phy3iol<»j»ir:il  phenomenon.  The  prtHf-ss  of  ub^oqition  would 
max  to  be  quite  indejwudent  of  tlie  presence  and  pn-ssure  of  the  )>ei-umnent 
twtli.  u  id  evineefl  in  the  faet  that,  not  infrtspiently,  absorption  of  a  milk- 
toudi  tt  oirried  on  in  the  alwenc**  of  its  suMe.'Wor  ;  and,  aji^iin,  det«K'ifi(«tloii 
ii  known  tn  cummeufo  on  tliat  side  of  the  fang  oppot^ite  to  the  sneuvisional 

1.  ami  iilso  in  several  plaoi'S  at  once. 

Sormally,  ali9or|itioii  k-gin.-*  at  the  afiox  of  the  root  and  advanoeB  to- 
the  rn>wn.  Shortly  after  the  root  liaa  di:<ap|Hured  tlie  urown  ia 
Raio\*cd  either  by  the  a'lvnneinp  permanent  tooth  or  by  an  aecidental 
nqitore  of  the  aU:K'hmeiit  between  the  n(H;k  of  the  tooth  and  the  hiummis 
aNnbrane  of  the  gum. 

Development  and  Elruptioa  of  the  Permanent  Teeth. — The  jjcrms 
rf the  first  |>eriu!incnl  molai's  ap[M>:ir  diiring  tfie  foiirtli  month  <tf  enibrj'onic 
fife;  at  about  rhc  sime  time  iiuiy  U;  noticed  tJie  first  nleps  in  the  formation 
of  (he  twenty  anterior  teeth  of  the  second  set.  The  germs  of  the  second 
jimnaiieRt  mnhns  do  not  show  thcmwlves  until  tlie  third  month  after 
Unh;  and  tho*'  uf  the  third  luolarH  (wiadom-teelh)  not  befuiv  the  cliird 

Tlie  epithelial  eonls  of  the  twenty  anterior  teeth  pprlnj;  from  the  epi- 
tli^a]  ivnln  uf  the  tHirn«|K>nding  lein|Kjr.try  teeth.  The  eord^  for  the 
Mve  prmianeut  molars  arise  either  from  the  epithelium  of  the  mouth  or 
^  MtoeeflMTe  exunisions  baekwai-d  of  the  epithelial  cords  of  the  praterior 
■lilkinolmra. 

The  development  of  tlie  permanent  teeth  is  similar  to  that  of  tlie  de- 

'iiw  teeth. 

(jtleifimtinn  nf  the  iterniaueut  teeth  begins  In  the  fii-Ht  molars  about  tlic 
nth  mutttli  uf  fictol  life. 
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"First  year  after  birth,  contml  and  latomt  incisors  begin  calcifi«:atiou. 
Four  vears  uf"  u'^r,  (:iis|(iilt-,  bii-uspids,  ainl  scHxmd  niolam  ln^gin  «ilcifitation. 
Kigbt  years  of  agt*,  tliird  mulars  bt^iu  ealcifitatiou." '  | 

To  afvommodatf  the  lieveloping  mnhirs,  the  jaw  increases  iu  length  by 
the  adtlitiuu  of  Ikjuv  material  at  the  posterior  border.     As  tlie  jK-rmonent, 
teeth  erupt,  the  suekets  and  roots  of  the  temporary  teeth  disappear 
alittorption,  and  new  alvftiH  an'  built  for  tlie  seromi  a-eU 

Ordinarily,  the  pennanent  teeth  eni[>t  at  the  following  peri<idti,  the  tccti 
of  the  lower  jaw  preet'dinj;  ibosc  of  the  upper : 

Sixth  year,  firHt  mi»lani. 

Seventh  year,  centnd  incii^ors. 

Kighth  year,  lateral  ineisors. 

Tenth  yvar,  first  bicuppids. 

Elevenih  year,  wNond  bicuspids. 

TweKlh  to  thirtcfuth  year,  i-d,ti;ues. 

Twelfth  to  fifteenth  year,  second  molars. 

Seventwnth  to  twenty-first  year,  wisdom-teeth. 

AKOMALIfiS  OF   THE  TEKTO. 

Precocious  Dentition. — It  is  not  uncommcn  for  dentition  to  In^in  pnor 
to  the  sixth  or  seventb  month.     Some  children  arc  even  born  with  teeth.^_ 
Many  infere^ting  exiunptes  of  tliis  singular  anomaly  Imve  Iteen  plaeed  onH 
reeoixj.    The  younger  Pliny  stales  tliat  iho  Uuiiun  consul  Mantus  Curiiw 
hati  u  full  set  of  teeth  at  birth,  uu  account  of  whieb  he  was  named  Dentatus. 
Loui.s  XIV.,  Riebard  HI.,  and  Mirabeou  arv  sulci  to  have  hud  t^ongenital 
tc«>th.     I  have  seen  two  iufuuts  both  of  whom  were  burn  witli  a  luw( 
central  iuelsor  tJirough  the  f^}m. 

In  5«>roe  eases  congenital  teeth  are  lesa  dense  than  normal  t**tb,  have 
rootfl,  Iwcome  lo<Jse  and  drop  out  during  the  first  few  mouths  of  life,  anc 
are  replaoc<l  by  the  d)?cidiious  teeth  pmpor.     In  allier  cases  thewj  teeth  Iiavi 
been  known  to  n-rnain  until  dij4pla<'e<l  by  the  jiemianent  teeth,  and  wei 
ihcn-lbre,  luidoubtedly  genuine  milk-teeth. 

Preiix^i4>u.s  dt-nlition  is  usually  ftssooiated  with  premature  ossification  of 
the  bones,  pjirticnlarly  tliose  of  tiic  bead.  As  a  conRe<pi('noc^,  there  is  carlv 
closure  of  (he  fontanels  and  sutures,  whielt  may  intci'ferc  with  the  normal 
development  of  the  braiu.  4 

After  the  premature  eruption  of  one  or  more  teeth,  dentition  may  cease 
for  from  fmir  to  twelve  mouths,  or  even  lunger,  as  a  result  uf  nialassimilatioa 
from  some  cause. 

Premature  dentition  is  lielieved  by  aome  observers  to  l>e  evidence  of 
tnlHirc'ular,  wrofulou?',  or  syphilitic  diathesis.  It  is,  however,  wimetimt 
observed  in  children  in  whom  no  inherited  taint  can  be  discovered. 

Retarded  Dentition. — It  is  very  conmion  for  the  beginning  of  dentition 
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to  be  (Icferrwl  fur  several  months  after  the  normal  [Kriod.  In  Bomo  rare 
nw*  twthirijj;  dtx's  not  (■omraciKTe  until  the  gccond  year  or  later.  1  hnvu  had 
inxlcr  my  i-arv  three  chiMren  who  <li<l  nut  cut  tht-ir  first  teeth  until  the 
twvDtT- fifth,  twenty-seventh,  and  (wenty-eijrhth  raontlis  ivspeetively.  Jueotu 
nrations  tlio  «l>*p  of  a  Ikjv  wiium  he  luid  under  aljwr\*atinn  untJl  the  (^  of 
l«ii  vrars  and  ten  mouths,  **at  which  time  he  hiid  not  a  tuDih,  nor  a  symp- 
ku  uf  approacbiiig  dentition."  Churchill  rejKirts  a  ease  in  which  the  first 
kBlli  qi|K^red  at  seven  ytnirs  of  a^v.  Sniellie  nxHinls  the  (.ase  of  a  ]iatient 
wiwe  (init  l<K)Ui  enipti-d  at  twenty-two  years  of  age. 

Drlayed  dentition  is  an  indication  of  a  late  general  development, — in 
llie  vist  majority  of  4;a»ei!  the  result  of  rachitis.  Ah  a  nde,  in  cast's  of 
pmtr&i^cd  U-ething  the  anterior  fontiiuel  clofios  later  tiiflit  the  ttcventeeuth 
aoBtli,  the  normal  periwl,  and  os^ititation  of  the  bones  is  also  delayed. 
TeeUi  that  are  cut  late  arc  frwjuently  marked  by  imjwrfcctions  of  the 
oiund,  laeJc  ilensity,  and  d4'<-ay  very  early. 

Absence  of  Teeth. — Deficiency  in  the  munber  of  teeth  is  of  more 
flvjaent  oceurromv  in  the  jiennaneut  than  in  the  temporary  eet.  A  milk- 
toodt  may  fail  to  apjHiar  iMt-au:^'  of  llie  (h^structltm  of  it»  i^rni  by  tmuma- 
tim  or  dt^cftse.  In  stmw  rare  instances  there  is  an  absence  of  a  uumbtr  of 
lodi.  Snch  abnonnitieif  have  been  aeeoiinted  for  on  the  ground  of  herctlity ; 
MkCtimes  they  are  found  in  tToiuHKlion  with  otlier  aniimalies  4)f  ihe  dermal 
s^rtem.  In  the  permanent  set,  the  upjxT  lateral  incisors  are  niList  frei|ueully 
fcond  nusnnjB;.  Cases  are  reported  where  a  missing  tooth  has  been  found 
lying  hnri7j)nlallv  in  the  jaw.  Two  sueh  ii\i^-n  have  fallen  under  mv  own 
«l«rvatiuu.  The  tula!  absence  of  teeth  is  an  exoecdiugly  rare  anomaly. 
Him'are  but  a  few  case*  on  nnxird,  and  eome  of  these,  judging  from  their 
WHdrii'w,  an:  que(*tionabh'. 

Multiple  DentitioQ. — In  medical  literature,  a  number  of  foses  of  a 
liiini  anil  even  a  fourth  <leutitiun  are  narrated.  Theoretically,  a  third 
dinlition  U  nf>t  im|io(«ible;  but  in  the  »ij4es  reporteil,  the  Hiatemenis  of 
iJw  {Atieutfi  and  their  relatives  constitute  (he  only  evidence  of  this  abuor- 
ittily,  and  suelt  t*-stimony  is  not  always  to  be  relied  upon. 

Supemiimerary  Teeth, — The  number  of  teeth  Ih  not  infrequently  in- 
ond  by  one  or  more  additioiud  ti-elli.  Su|K'rnuinerarv  teeth  are  generally 
in^tod,  although  usually  distinct,  -avc  s.ijnietimes  attached  to  other  teeth. 
IW  ire  raorp  fnx|uently  located  in  the  anterior  part  of  the  mouth,  and  are 
BM«oninnion  in  the  U])iR^r  tlian  hi  the  lower  jaw.  Sui«;nnuncnirv  niilk- 
h*h  have  bw'u  followed  by  corresponding  supemuraeraries  in  the  |K'rma- 
•cnl  *rt.  The  mouth  of  a  medii^tl  student  whom  I  recently  examined 
<n>tUQed  five  tower  pcmmnent  inci.'^on^.  The  tcetli  wxro  all  in  tlie  dental 
■Hj  and  but  slightly  tr^Hstwl  on  their  axes. 

hreenlaritiea  in  the  Order  of  Bruption. — It  is  not  uncommon  for 
tliUMtf-niftl  order  of  eruption  to  be  violated.  The  upper  incisors  often  enipt 
^M;  and  when  such  is  the  rase  their  appeaninoc  is  UBually  delayed.  The 
nkial  are  ».*nietiniKn  cut  Ix'furc  the  central  iucisurH.     lu  rare  iustauccs  the 
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molflni  or  cauiup'.s  precede  the  iiiei^ji's,  u  p'vsLerior  molar  cnij>ts  before  a 
canine,  or  a  canine  ppotmdcs  prior  to  an  iimerior  molar.  In  the  case  of  a 
child  brought  to  my  clinic,  tlie  upper  anterior  molnrs  were  the  first  to  enipt 
at  the  age  of  sixteen  months.  That  there  is  a  uornial  order  of  eniptiou  is 
a  fact  recognized  even  among  savagi-s.  Dr.  Livingstone  tells  us  tliat  among 
some  of  the  tribes  of  Central  Africa  a  cliihl  that  eulrf  liiu  upper  t«!lh  first 
is  believed  to  be  mutko  (unlneky)aud  certain  to  bring  death  into  the  faxnily. 
Such  a  child  is  sold  to  the  .Vrabs.  In  sonip  civilized  countries  tlie  eniptiou 
of  the  up[M!r  iucifidi's  tir^t  \a  t-on^idered  a  bad  omen. 

Malposition  of  the  Teeth.- — Malpositiou  of  individual  teeth  i»  of 
much  IcHS  common  occurrence  in  the  dectdnous  than  in  tlie  |H'rmanent  set, 
uud  whcji  found  is  usually  limited  to  riilight  toriiiou  or  overlaj>piu^  iif  the 
upper  or  lower  incisors.  The  permanent  teeth  most  frequently  nialijosed 
are  Uie  inferior  incisors  and  canincft;  next,  tlie  superior  incisors;  after 
ihe^'j  the  third  molars. 

All  sorts  of  irreguLir  amingc^inent  aix-  seen.  The  involval  teeth  may 
Iw  twisted  on  their  axes,  overlap  oue  another,  or  be  displaced  within  or 
without  tlie  dental  arch. 

Displacement  uf  the  tetrlh  m^urs  when  the  jaw  is  too  small  for  tlicir 
pro|K*r  accommodation.  A  disj)ro[)ortionatcly  small  jaw  is  a  common  con- 
wHpicna^  of  nu'iiitie.  In  n  txTtain  iK'n-entsif^e  of  eases  here<lity  seems  to  lie 
an  undeniable  lactor.  The  bleudiug  ui'  t\[H-':i  by  iiitermaiTiage  of  diffcrvut 
races  is  a  well-rw^ogiiized  source  of  small  jaw  and  large  an<l  displaeed  teeth. 

IVrsisteut  thumb-sn eking  Is  s;iid  to  cjuise  a  forward  dirotion  of  the 
upjuT  anterior  t*!clh  and  a  iMickwanl  incHuatitiu  of  the  lower  irout  teeth, 
with  more  or  less  deformity  of  the  jaws. 

Malformations  of  the  Teeth. — Tliere  are  numerous  de|wir(nres  from 
what  may  U*  rcgnnlcd  as  the  typical  Ibrm  of  a  tooth.  Large  teeth  with 
very  small  roots,  an  incre:iscd  number  of  cusps  or  fangs,  ontgmwths  from 
the  crown  or  fang,  twisting,  iKMidiug,  division  or  <;oiil(^{x!ncc  of  the  roots, 
arc  autoug  the  varialinu-s  in  sha]>e. 

The  surface  of  a  tooth  is  often  marked  by  transvei-ee  or  vertical  ridges 
anil  fiirruwR,  or  pittings,  the  enamel  lieing  ap|Kircntly  |HTfect.  Under  the 
microstxtjR',  however,  the  enamel  is  geiieniUy  found  to  1«  defective.  These 
ridges  and  furrows  are  anali»g(ius  to  the  ridges  and  grooves  seen  on  the 
nails,  botl]  the  result  of  interrupte<l  nutrition. 

The  enamel  of  a  tooth  may  present  a  few  excavated  spots  or  a  general 
honey-eomlK-d  appeurance  due  U>  a  disorganization  of  this  strnctui'c.  Some- 
times (.lie  rrnwn  of  a  tooth  is  entirely  devoid  of  enamel. 

Pigmcntixl  spots,  and  spots  having  the  ap[>earancc  and  consistency  of 
chalk,  are  not  uncommouly  ol>servo<l. 

Defects  in  strnirture  are  due  to  some  morbid  condition  of  tlie  oi^nism 
dmnng  the  developmental  periiHl  of  tlie  tt-eth, — in  the  course  of  intra- 
uterine life,  when  the  milk-teeth  siiow  imperfections,  and  in  the  first  few 
years  after  birth,  when  the  jiennanent  teeth  arc  faulty. 
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A  Urpe  proportion  of  artificially-fod  cIiiMrcn  havo  faulty  pcrmaiient 
trpth  laUT  in  life.  The  comlitioii  of  the  twth,  tht-refore,  wuuhi  in  a  |||;«'noral 
uav  seL*m  tu  be  an  indimtiim  of  the  previous  health  of  the  indivldiuil. 
Wb«  the  dofort^  are  soon  on  only  one  tooth,  the  aiiisc  may  be  loraJ. 

Thctv  is  MHiK'tinu*.-^  an  abscmre  uf  the  enamel  at  the  middle  of  the  hitinj^ 
edges  of  tliv  upj)er  ceutml  ineiguit:.  Tlie  expuei'd  deutiue  i^  soil  and  hut 
|anly  mlrificfl,  and  is  soon  worn  away,  leaving  a  erescentic  notch  in  the 
dgeof  «9trli  touth.  Nutehed  inilk-te<rth  are  of  no  special  diu<;n<>stic  import. 
Bat  wbcu  tlic  pcruuiueut  upper  central  incisors  arc  uutolicd,  they  arc  almost 
invariably  an  indication  of  congenital  3\*phili8.  Mr.  PTutfJiinson  \va«  the  first 
UksII  attcntiuu  to  thii)  condition  uf  the  teeth  in  inherited  syphilis.  They 
ire  knuH-n  as  "  IlutcUinsou  teeth.''  This  i>ecidiarity  in  tlie  upper  central 
inosore  wa*  at  one  time  thought  to  be  eaiwed  by  stonuititis,  hut  at  present  it 
n  lirlieved  to  be  the  result  of  an  nrretit  of  development  in  the  central  or 
fim-formcd  portion  of  tlie  tmith. 

lu  (Hjbjocts  of  congenital  syphilis  luth  the  temporary  and  the  {Kruia- 
Mit  Iceih  may  bo  crcHocntic.  A  niiml)er  of  such  casee  have  oomc  under 
Bijr  obwrvBtion. 
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SYMPTOMATOLOGY   AND  ALLEGED  I>IS0RDER3  OF  DENTITION. 

At  one  time  dentition  was  held  accountable,  dii-oct!y  or  indirectly,  for 
ksHy  all  tJie  ills  (if  infancy.  At  the  present  day,  owing  to  a  more  exten- 
tm  knowhxitre  of  the  etiology  and  jxithology  of  disease,  and  greater  pro- 
fcaeucy  in  methods  uf  diagnosis,  the  sym|jtomatoIogy  of  dentition  and  it^ 
pwrcr  m  an  etioIogi<«l  factor  are,  with  the  majority  of  the  prtifcssion,  bo- 
ntoing'  more  and  more  restrintwl,  and  by  some  totally  ignnr(»d.  Tliere  are, 
lurtti-vt-r,  others  who  still  adhere  to  the  old  doctrine  of  dentition  as  tena- 
(im-dy  as  do  the  laity,  and  in  their  practice  among  the  infant  population 
£oi|  more  iii^e  fur  llie  gum-lamn-t  than  for  i^innni>n  N>nM>. 

Dentition  i»  a  purely  physiologic-nl  process,  and,  like  other  physiological 
pntcrsM,  ij*  flubjix-t  to  irn'gnlarities  from  Iik«1  ami  constitutional  disopders. 
JtiftffimuHl  etiologidd  ]H»lencv,  however,  is  (pie;*tiiinal>le. 

It  19  true,  functional  doniugemeuts  and  organic  disease  arc  more  oonmion, 
■«1  the  mortality  greater,  holween  the  ages  of  six  months  and  two  years 
ibwi  nt  any  other  |)eriod  of  childhoiHl ;  but  hcrtxlitnri',  dietetic,  hygienic, 
uhI  (ducationol  influences  furnish  causes  more  rational  and  de^ionstrablo 
•*!»  the  ppcsnmed  irritation  of  a  hidden  tooth-germ. 

Tlicttr  never  lias  been  any  nuiiniinity  of  opinion  on  the  snliject  of  how 
i^htng  produces  the  numerous  disoi\lcrs  attributed  to  it.  It  is  said  that 
ilflitition  is  more  nevere  in  the  winter  tlian  in  the  nummer,  and  vice  wrua} 
'•un'BQ  in  lai^*  ''itica  tJian  in  the  i*ountr>' ;  and  its  conseqnenees  more  serious 
i»  btully-nourishtHl  children,  and  among  the  poor;  tlrnt  diseases  occurring 
dwiiig  dentition  are  renderetl  raon;  dangerous  by  this  procesB;  tliat  teeth 
•Tupl  with  mrtH'  (lifllcuUy  during  the  twursc  of  any  wvcrc  nuilady  ;  that  tlio 
mtiug  of  tlu*  inciturs^  on  account  of  their  sharp  cdgL-s,  is  more  painful  than 
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the  «xtnision  of  the  molars;  that  the  eruption  of  the  molare  causes  raost 
poiu  bertiuse  of  their  broad  crowns ;  tliat  the  eye-teetli,  owing  to  their  long 
fangs,  arc  liable  to  give  rise  to  eerehral  di^tuHMinec-s ;  that  the  protrusion 
of  the  stoniacli -teeth  is  Itkcly  to  be  Bttcoded  with  vomiting  aud  diarrliuea  or 
cough;  that  it  is  the  evolution  of  the  molars  that  eauses  most  wrrhi^  aud 
intestinal  tmuhlc;*.  Then,  again,  tlie  forward  pressiiiv  of  the  atlvancing 
tooth-erown  on  the  supcrimptisod  gum,  the  ImekMurd  pressure  of  the  fang 
on  tlio  nerves  of  the  subjaoc-at  parts,  and  the  lateral  pressure  of  all  the  teeth 
together  are  thouglit,  by  their  reapetitive  advocateH,  to  nnconnt  for  the  many 
complicating  ailments  of  dentition. 

lu  the  estimation  of  many  \tTiters  the  semeiolog}'  of  dentition  embraces 
dnnoling,  rubbing  of  une  jaw  on  the  other,  biting  on  the  fingerK  nr  auy  hard 
mibstaucc  that  can  be  carried  to  the  month,  fever,  restlessness,  ]>eevi&hneB8y 
fnitfulnuss,  disturlM-d  sleep,  flushing  of  the  eheeks,  itcliing  of  the  nose, 
dilated  ])upils,  conjunctivitis,  otalgia,  jmin  and  inflammation  of  the  gums, 
aphtha,  thrush,  anorexia,  vomiting,  diarrhrpa,  bronchitis,  convnisions,  hx-al 
spxsms  aud  j>aralyses,  aud  eulaneuus  eruptions. 

Dmoling  is  said  tv  be  the  first  indii-ation  of  approaching  dentition,  and 
is  thrmght  to  hv.  the  result  of  a  stimulation  of  tlu;  silivurv  glaud--*  by  an 
irritation  transmitted  through  the  chorda  tympani  from  the  gums.  It  is 
believeil  that  drooling  keeps  the  gums  si»ft,  n-lie.ves  the  eongestwl  t«pillaries 
of  the  gunis  aud  mtiuth,  aud  "  derives  the  blood  i'rom  the  bniin  aud  mwler- 
ates  itfi  irritxLtivc  oouditiou." 

Slavering  is  olwervwl  to  eomraenee  In  nil  healthy  and  normal  I  y-develoix-d 
in&ntA  iM'twwn  tlie  third  aud  firth  months,  and  gem^rally  wasca  Ixiforv  the 
eighteenth  month.  In  sickly  aud  backward  children  it  usually  begins  later, 
and  may  continue  for  several  years. 

While  the  infant  is  flnl  at  the  breast  there  is  no  re<]uiremeul  for  either 
teeth  or  saliva  ;  still,  the  development  of  both  the  teeth  and  the  salivary 
glands  must  of  necessity  be  w^ell  advancx^I  towanls  completion  Iwfore  the 
perifHl  of  weaniug.  Heuee,  instead  of  regarding  this  copious  flow  of  saliva 
as  a  mauiftstatinn  of  a  m(»rbid  aetlcm  of  tht-  yjilivary  glands  de|X.'ndeut  u|>on 
dental  irritation,  it  woidd  be  more  reaamable  to  assume  that  it,  Uke  the 
eru[>tion  of  the  te»*[li,  stmjjiy  betokens  n.  slage  of  developmental  uotivity  in 
which  there  is  a  pix'i>aratiou  of  the  digestive  organs  for  the  reception  aud 
ntiliiation  of  the  aliment  that  is  to  sneoewl  the  maternal  milk. 

Hubbing  of  one  jaw  on  the  other  ami  biting  im  the  fingers  or  any  siili- 
stanec  that  can  be  carried  to  the  mouth  are  suppoee<l  to  lie  indimlive  of  a 
teeling  of  uueaslnejM,  or  itching,  in  tlie  gums,  induced  by  the  upwani  press- 
ure of  the  teeth ;  and  mme  smooth  and  hard  material  is  recommended,  for 
the  child  to  bite  on,  with  the  \new  of  allaying  tlie  pniritiis  and  hastening 
tile  absorptiim  of  the  suju'rimposed  gum. 

Jocobi  says,  "  Is  it  astonishing  that  an  infant  will  during  the  time  of 
dentition  take  everything  to  its  lijia  and  into  its  month,  after  it  has  done 
ao  all  its  life?     The  priuei|ial  impressions  an  iuiknt  obtains  depend  on  ita 
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idttioD  to  ibodft  anrl  drinks;  rating  is  the  only  rpal  propenHity  an  infant 
\atf  «od  tbcj  mouth  i.s  known  hy  cxiMiricncc  to  be  the  givat  rcLtptudc 
dotiaKl  J'ur  tht'  rocejitiou  ol'  c'ver^thing  around ;  not  to  speak  of  Iht-  li|js 
Uiog  used  as  a  means  of  tourJiing,  graftpin^,  and  k>aming  the  qualities 
i){  things." 

TIh'  grinding  of  the  tocth  in  children  who  have  coraplet<?d  their  6rst 
tlenlitiun  ii  evidently,  at  tirae:*^  due  tn  some  derangement  uf  the  ea)nomy. 
TV  biting  motion  of  the  jaw  in  infants  In-forc  and  during  dentition  may 
likntisi-  be  ottsiaionally  excitod  by  some  irritation,  but  not  necessarily  sc-aled 
in  arrefleetod  from  the  gnma.  If  there  \ie  any  wnsation  at  all  attending 
llie  mipiion  uf  a  tmAh,  it  probably  aniountH  to  nothing  more  tliau  a  mod- 
arwe  dt-gree  of  pruritus.  It  should  be  remcnilwrod  that  mus^ilar  notion  is 
iBBratial  to  muftrnlar  development ;  tliat  a  healthy  rhlld  is  in  ahnoHt  cron- 
ttiai  motion  while  awake,  and  tluU  the  mu-^ieatory  movomentH  may  l)e,  and 
pn4nbty  ure,  but  a  |uirt  of  tlie  general  gymnaytica  in  wlaieh  the  child  in- 
dolgf^  An  infant  eaunot  walk,  neither  eun  it  marftieate  food,  yet  it  oxcr- 
oaai  both  the  rouseles  of  l^Kumotion  and  tlirine  of  maatieatiun,  developing 
tad  i^uinting  them  for  their  ref[Hxaive  functions  when,  at  a  later  puriud  of 
ttisieitce,  the*c  shall  become  nei^essaPr'. 

Fwer,  restlcsBnetiiB,  peevishnerw,  fretfiilnesB,  and  disturl)ed  slwp  are  the 
it  manife!<tations  of  infitntile  dL-rangeinenls.      Nut   iiifrcfpiently 

~wn  ooiucideut-with  tlie  eruption  uf  a  tooth  or  o  group  of  teeth.  When 
•odi  a  the  case,  a  suix'rfieial  examination  may  lead  the  physician  to  eon- 
<^di;  lliat  a  relatioa'^hip  exint^  lN'(w<>en  the  two ;  whereas  a  c:ireful  and 
Uioniujrb  investigation  will  generally  bring  to  light  some  assoeiat<*d  eim- 
dilion  wliich  at  another  time  would  1h'  considenMi  quite  adcvpiate  to  pro- 
dowthtw!  (iyniptom^  If  fever  and  genemi  irritability  lie  i*yni[>tnmatie  of 
.dnititimi,  iliey  should  In?  continuous  ttirougliout  its  whole  dunilion,  or 
Tiimidi-nt  with  the  eruption  of  eaeli  group  nf  t(^th,  instead  of  ap|>etiring 
It  (inorrtuin  tirai*;  and,  furthermore!,  tlu-y  should  1h'  pniji^'nt  in  jU,  least  a 
oiiW  dogree  in  es\-ry  eliilil. 

Slight  disiutlera,  in-est^nting  a  few  indeiiiiitc  eymptoms,  ooeur  at  all  ages, 
twl  the  diagnostieian  is  now  and  then  at  a  Iok<4  to  araxnmt  satisfnetonly  for 
tiitHL  To  rely  U|M)n  tlie  age  of  the  patient  in  determining  whether  tliey 
•Wl  be  aUrihute<l  to  a  physiological  process  or  to  some  nuich  more  prol>- 
•We  caTUt<  U  certainly  illogic:d.  Periphend  impressibility  is  ven*  pro- 
Diuatcd  in  the  infant,  {xirtieularly  In  one  wligee  power  of  re«istanec  is 
llWMd  by  .'Nimo  oontttitntional  vice;  and  any  sliglu  irritation,  as  from  in- 
food  or  parasites  in  the  ulimentary  ciin:il,  constipiition,  diwirninged 
fhthiog,  a  miaphiced  pin,  or  rtoiled  napkins,  may  give  rise  to  a  greater  or 

nkYW*  of  fever  nnd  general  uneasiness. 

Wn-  often,  tritling  disorders  tiiat  are  viewed  as  evidence  of  diflicult 
ilattUoa  are,  directly  or  indirectly,  dependent  upon  rachitis.  This  is  one 
of  the  moflt  common  of  children's  diseas*'s,  and  frequently  a  mild  form  of 
(br  ftfleotion  piUBca  umnxragnized  because  its  symptoms  have  received  a 
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T—  lir  zr-rrrr^iziv  a.  The  local  and  general  disturlrauoes,  in  the  estimation 
•i  -iir  Td^ci-.  iz'l  nc't  infrtH|uentIy  in  that  of  the  physician  too,  merely 
^utri  :;:•-  i.?>-j.':-,*i  itrthing  eiXK*h,  the  attending  jwrils  of  which  every  infant 
>  it"?r.n^*i  :■■  -a-^-tiator.  The  tartly  dentition  and  liiteness  in  walking  are 
rci-^i"*-  i-j  "-  "hin^  hut  h:innk'^:i  freaks  of  nature,  and  instances  are  cited 
■vit  r.  -ji:  -raiu-.  [Hvnliaritii-^  have  l)oen  notia-d  in  other  memlwrs  of  the 
•Ji-'Ti'y  W'-^.n  ra..hvti^  i^  i\\'«»!rni2ed, — and  it  fhould  be,  Iwfore  any  deformi- 
::!■*  :"  'i.K  i'^AS  :irt-  viriiMe, — and  an  appropriate  line  of  treatment  adopted, 
r-^-- v-n.-  ;^.:>.rA;!y  tMlvWir :  the  tei'tli  are  cut  rapidly,  and,  owing  to  the 
■.■v:r:i  i::^::::.-:!  Ustowiil  nn  the  child,  few  if  any  of  the  ordinary-  derange- 

Vis.-"v.i>,T  di^tnrlianit^s.  as  the  transient  flushing  of  the  chocks,  or 
siL'.io.:-.  jwIV'roi*  the  i-iMintcnanw,  are  often  noticed  during  the  time,  and,  it 
•■4  ?5'.!-.:.  :n  o^ns*>piontv.  M'  dentition.  But  it  shctnld  Ix'  rememlwiTd  that 
rlv:*,-  s::\*  ::u»:iv  oniditions  in  which  these  symptoms  arc  present,  and  they 
■U"*:  rtwivi'  i-art'tul  itmsiilenition  Iwfore  making  a  diagnosis  of  difficult 
v^!:::::-'.!.     It  will  tiien  st'Ulom  l)e  neccs-jary  to  fidl  lack  on  teething. 

».'.-;r-.::vtiviti:i  i*  saiil  ni>\v  and  tlicn  to  wvur  on  the  same  side  on  whicli 
:!•.<•  \\'\i  A-v  pn'trudiui:.  Mok  than  likely  this  is  a  cioincidcnce.  Jiut  the 
*H'i:;:''»  tuw  Uvn  advamtnl  that  it  may  1k'  the  result  »»f  dental  irritation,  the 
i.-\!cns:v'n  -'r'Tlio  irritation  to  the  conjimrtiva  Ixing  favored  by  the  proximity 
.'['  :'.w  Av'uvi-  of  the  thuirs  of  the  ctinine  and  llrst  mohir  to  the  floor  of  the 
.'i-i.\'..  —,1  niTluT  uns:uisiact«ry  explanation. 

».Hu!^:;i.  :i-*  itidictiti-^l  by  crying  ami  the  carrying  of  the  hand  to  the  side 

..ti'  '.111-  'uud.  h;L<  Ui-n  dtvlnnxl  one  of  the  reflex  disturbances  of  dentition. 

V«  .-■i:;;r-^:i-'M  ur  inthinimntion  of  the  middle  or  external  ear,  meningitis,  or 

\.>'.-r.i'.  'w  \\-r.vu\hi.  the  child  (lurries  its  hand  to  the  neigh  IwrhcKxl  of  the 

».    r-tl  ^■vi.'^  cvidciUT'  of  sutti'ring.     Most  of  the  earaches  in  children  are 

»  .i*  i!.:»  :Tt  ".j».'n  ;ii'ute  otitis  ;  and  many  an  otitis  is  ncgle<'te<l  until  the  organ 

1    ^;t-'j.  i"  irn'iur.iblv  danmgtHl  l)ecause  "  the  diH-tor  sjiid  the  car  would 

^  ..    ..  m"-.^'  «hv'ti  he  [the  child]  cut  all  his  teeth."     "The  dwtor"  had 

»  -^v  '."^    i'PM'tteu  that  the  same  prctlisposiiig  and  exciting  causes  could  l>c 

.,  ■..  ■, •    \;'.'iv  the  eruption  of  the  hist  of  the  twenty  milk-teeth,  as  well 

»...:v^-s  ^«vil:ni:.  aud  tenderness  of  the  gums  during  the  time  of  den- 
.  .    ,.  .^i-TilIv  held  to  U'  symptomatic  of  winic  dilHculty  in  the  erup- 

.  .      •*  ■■■'.::!;;  on  dillicult  dentition,  remarks,  "  Ktxlness,  jviin,  ewell- 

...      v ■•:«*■»:  -iivivtion  (or,  in  short,  catarrhal  stomatitis)  are  present 

^.^^        '.K>^'i  s:ivs,  "  There  is  no  st<miatitis;  certainly  no  thrush  ; 

■  :  -,v  :\t:!u'logi(«l  ctmditioiis." 

-»..      ,  ^.^    I    I  ':^^-aUhy  child  arc  of  a  ])ale  ]>iuk  hue.     As  n  t<Krth 

,i.^    1   ■«■  MkV.  :he  iTum  in  that  hxiility  becomes  more  prominent, 

^,     ,    -vk*-  avtd  it  is  almost  white,  and  is  anything  but  sensitive. 

,».    X  &  xv<h  just  before  it  reaches  the  surface  a  depression 
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tfoftrn  obeprvet],  due  to  a  (li8ap|H-unintv  of  the  epithelial  and  ^ubejnllicliul 
ImOf  by  a  Decrotic  proeesi^. 

Sometunes  the  gum  over  the  crown  of  an  enipting  tooth  beoomos  in- 
Ikw<iI  ami  tumid,  an<1  an  int-isiuii  may  pve  exit  to  a  drup  or  two  of  thick, 
Miatk  bliMKi.  The  ^nm  arouud  the  top  uf*  a  tooth  that  ii*  pailU  thruugh 
tlie  pam  is  oftentimes  inflamed.  This  rondition  I  Imvc  rfpcaledly  wen 
foU'iw  attt'mptii  at  ^'  rid)htu<]^  the  l<KitIi  through"  witit  a  tliiinhle,  linger-nail, 
VoUmt  liaiti  suhftaiirt',  I'leemtieju  of  the  gum  over  a  touth  now  and  then 
mn  from  the  impingement  of  a  sharp  corner  of  a  wuTi'sponding  tooth 
(bal  luu  erupted  iu  the  (rpjHJsite  Jaw. 

It  is  doubtful  if  dentition  be  ever  the  sole  eaiise,  or,  indeed,  a  eause 
Jill!,  of  a  ginpivifis.  If  the  hiphly  serwitlve  nerve-filameut  timt  forms  a 
]«it  of  the  pulji  of  a  »iilk-t(Mit!i  Iwx^iniei*  oblit<'mted  together  with  the  sub- 
§»aii'tft  tJie  fan^r,  witliout  |iain  ur  iiilluiuniatlon,  to  make  way  fur  itt>  suo- 
«»ir,  it  is  not  iin philosophical  to  infer  that  tlie  less  sensitive  tissues  that 
bin  die  |«th  of  a  decidnons  tix>tli  are  disjKisetl  ctf  in  a  manncT  as  painless 
■ml  as  fn>e  fruiu  inllun)mato^^-  aetiou  ;  fur  in  Ijuth  instances  the  some  result 
(ilwirptioii  of  vitaliM'<]  tissue)  is  a<'hievcd  by  proccfwes  that  are,  so  far  as 
tlir  prini-iple  of  a<-tittn  is  ettneenied,  identie;d. 

When  Hlomatitiii  is  piY>scut,  eomc  cauiie  other  tlian  dentition  should  lie 
•Do^t.  The  vast  majority  of  coses  of  stomatitis  oceiir  in  |jottle-fed  child wn. 
Ills  grncrally  aswM-iatwl  with  some  deran<;ement  of  the  ot^nism,  particu- 
lirly  the  digestive  tract.  The  (child's  diet  or  hygiene  in  uiiually  at  fault. 
Till-  uae  of  foul  nursinjr-nipples,  dlity  teething-rings,  and  filthy  sugar-teats, 
thamh- and  tongue-«iueking,  ami  irritants  taken  into  tlie  mouth,  as  hot  Hnidfs, 
fritnipally  tea  and  coffee,  clrugH,  or  aubstmuius  the  cliild  may  pick  up  while 
ismlcring  amund  on  the  floor,  may  give  rise  to  stomatitis. 

Diarrluva  in  tertliing  <'hihlren  lias  by  some  writers  l)een  attributed  to 
lJiCf\ndlowing  of  large  quantities  of  «iliva,  llie  ealts  contained  in  it  heJng 
*qi|ic»M]  to  net  as  a  raild  aperient.  By  others  the  reputed  dental  diarrhnai 
fatlioag^t  to  be  of  a  neuiittic  character, — an  irritation  l)eing  tninsuiilted 
thmugh  the  sympathetic  iicrvi-^  to  tJic  vagus,  intlucnring  the  glamlular 
Maetioa  of  the  digestive  tube  or  producing  a  hypcrperistalsis  of  tlie  intcft- 


Vufiiel  MVs,  "A  mild  diarrhnea,  five  or  six  evaeiiationn  iu  tlie  twenty- 
^«f  iioiirs,  is  very  lienefieial  to  teething  chlMreu,  for  cepebral  afleetious  arc 
thneby  most  purely  prevcnti'<l."  Many  fhildren  are  sacrificed  annually 
WtRigli  a  tielief  in  such  an  erroneiJUM  diK'trine.  I>iarrha*a  may  iK^cur  at  Uie 
tQ»a  tooth  is  protruding,  or  ut  successive  period.^  of  dental  evolution,  but 
""■»  in  cruisc«(uemv  thereof  Cliildren  who  are  fed  exclusively  at  (he 
WMt  ftt  pnijKir  iutervah*,  and  whose  hygiene  receives  careful  attention, 
•Mom  (nilTer  with  diarrhoea  before  the  period  of  weaning.  Then,  again, 
wrbam  is  trtrikingly  mon-  pr(?valent  in  one  season  than  in  another,  not- 
*Uhitanding  the  eruption  of  teeth  at  idl  ix-rtmlrt.  These  two  farts  rather 
*ilit«e  a^nst  the  theoretical  existence  of  diarrhim  from  dental  irritulioiL 
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The  causes nf  intrfltlnal  Ji'mn^fnu'ntH  are  iin|m)pcT  fprdinp,  bad  1 
and  the  uhangty  |>n.)duix^  iii  the  atiuosphcrr,  i'.s]Kf  ially  in  a  city,  !>' 
dcjjree  of  si>lar  heat.    Thp  most  significant  of  these  factors  is  improper  feed- 
ing.    Most  bal)it«  at  (he  htcaat  are  nui-sed  tmi  often.     Kottle-fed  infantii,  in 
odditloD  to  heinj;  fed  tuo  fre([uently,  Iul>or  under  the  dif^advautogc  of  m 
bein^  providwl  with  a  siiitnlale  8ui).^titnte  for  their  natural  food. 

Too  fonimotily,  undue  ini|Kirlanee  is  attaehcd  to  (he  npi>earaiice  of  the 
firet  tooth.  Ite  presence  is  Irniled  as  the  ix-ginniug  of  u  new  era  in  the 
cliild'K  exi.^tem-e,  and  no  opjiortuiiity  m  lost  in  putting  the  anxiously- 
n'atchcd-for  organ  to  a  legitimate  use.  ■ 

Bronchitis,  it  is  said,  may  be  the  result  of  the  trituration  of  the  eover- 
xnpi  i(f  the  chest  with  tlie  s;ili\-a  that  flows  from  the  childV  mouth, — a 
plnuHihle  view.  It  is  also  tliought  to  be  due  to  a  ncn'ous  irritation  reflecttxl 
from  the  gums. 

Bceaujjc  an  attack  of  bronchitis  will  now  and  then  subside  with  tl 
eruption  of  a  tooth,  it  does  not  follow  that  the  cutting  of  the  tooth  ifl  tl 
cause  of  the  bruuchial  infliuuiiiuiliun ;  for  a  mild  attack  of  brouchitis  will 
get  well  8|K>ntaneousIy  in  a  child  free  from  any  prodispoftition,  whether  a 
tooth  l)e  enming  llirough  or  not.     After  a  cliihl  lias  hc^un  to  cnn-p  or  walk 
it  is  more  exposed  to  atmospheric  changes  than  earlier  iu  life.     Hence  th^| 
greater  fref|neney  of  attacks  of  Immcliial  catarrh  <lnring  the  second  year^ 
Rai'hitir  and  s(!i'oful<)Us  <'hildn  ii  are  siilij<!ct  lo  n-cnrring  nttackH  of  brmn 
chitis ;  and  the  gn-at  prcvaleuco  of  raeiiitis  should  not  be  overlooked.        ^M 

Conviib*ions,  variing  in  ff>rm  from  slight  twitchings  of  |ijirtieular  gmnps 
of  muscles  to  a  geiiend  eclnniptic  attack,  are  said  to  have  an  origin  in  den- 
tition. Frtquently  a  child  will  sleep  with  the  eyes  half  open  and  the 
eyeballs  rolle<l  ujiw.ii-d,  presenting  a  most  appalling  spectacle  u>  the  inej 
perienced  mother.  Or  a  rfiiiilc  will  {M'ca.Hi<j»any  flit  over  tlie  infant's  com 
tenance,  caused  by  the  contraction  of  the  facial  muscles, — a  pleasing  sigl 
to  the  sentimental  mother  whose  creative  imagination  conjures  np  a  visii 
of  angels  whtspcntig  to  her  sleeping  Indie.  Her  appn'hensiuu  in  the  oi 
event  or  her  happy  delusion  in  the  other  is,  however,  soon  dispelled  by 
Bome  wiseacre  who  knowingly  unfolds  to  her  some  of  tlto  mysteries  of 
teething. 

Now  and   then  a  general   eon\nilsion  will   occur, — perhaps  with 
eruption  of  a  tooth,  or  at  successive  periods  of  dental  protrusion. 

Rut  it  must  be  rememliered  that  during  the  dentition  epfich  the  whol* 
organism  is  in  a  state  of  active  development ;  that  the  ncr\'ous  system  has^ 
not  acquired  the  stability  of  equilibrium  of  tlw  youth  or  the  adnit,  and  imt 
therefore  extremely  susceptible  to  external  irapn'ssions,  as  is  eviiR«d  in  the 
tnarked  nianifestatiuus  of  dist.iirt>ed  function  tiiat  are  prctduccd  by  what, 
in  the  more  mature  individual,  would  be  considered  trifling  ntfnir^.  The 
etiolog}-  of  convulsions  is  consequently  much  more  extensive  In  infancy  and 
childhood  tlian  later  iu  life,  and  it  is  very  doubtful  if  it  should  include 
dentition. 
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>1 '  rcmarkd,  "  We  must  not  forgot  that  peripheral  irrilability  iu- 
"mm  from  the  fifth  to  the  ninth  month  ponsiderably,  and  tliat  the 
iubituton'  centres  (Jo  not  perf'unn  ull  ihotr  fiiuiliunH  ah  in  tlie  adult.  Thus 
il  is  nreo  piisaihlo  tliat  uow  and  then  a  oonvulsiun  will  occur ;  but,  so  far  as 
1  am  n»nf?criM-d,  I  liave  not  i^eon  ejinviilsiontt  dependent  upon  diftieuU  den- 
lilimi  ia  tiie  niurse  uC  the  laAt  ten  yciini" 

III  ihc  iimjuritv  of  «is«*  couvulslous  are  traceable  to  some  irritation  in 
th^  alintentary  canal.  Rachitic  eliildren  arc  pecniiarly  lial>le  to  couvul- 
Sou,  In  flnme  com's  the  miirit  ]Kiiut<taktn^  examination  failt*  to  reveal  the 
wueof  the  <v>nvulsii>n  ;  tiud  a  euix'l'ul  and  thorough  au(oj>sy  may  even  be 
Wrt-B  of  results :  so  that  it  is  much  better  to  aeknowled^  enn(b<lly  that 
OBtMomlly  we  are  unable  to  det(!rniiue  tlie  (rsiiim*  of  u  convulsion  tjian  to 
ttrilMtc  it  to  Borae  i)rcsunMHi  cause  for  want  of  a  mort*  real  one. 

Cutaneous  eruptions — notably,  eczexua,  lieiwu,  urticaria,  and  impcti^i:*! — 
aff  vm*  common  between  the  sixth  and  twenty-fourth  monttis,  and,  like 
ilanhnw  and  oouvnkioni?,  may  apjH*ar  (x>nteni|Kinineouhly  with  the  entting 
ofatwth. 

TJd:  deli^flte  and  sensitive  nature  of  the  child's  skin  renders  it  8uscep- 
liUe  (i»  disorders  from  slij^ht  irritation.  [nlieritMJ  or  aequirwl  predispo- 
<ilioa,  deniugejiient  of  the  digestive  or^us,  usuiilly  from  some  fault  in  the 
A*,  »>me  distnrl»nce  of  the  nervous  system  (not  always  to  be  accountc*! 
_ircv«i  in  the  :wlult),  hu'k  of  eleauHuess,  immo<lemte  bathing,  tlie  use  of 
llMJgly  alkaline  wiapii  iir  impure  toilrt-jHtwder,  rough  handling  in  wa«h- 
i^,  drying,  or  drctiii^ing  the  child,  irritation  from  the  clothing  because  of 
4Uttr  its  qn&lity  or  its  arrangement,  but  not  dentition,  may  give  rise  to 
MliiMotis  eruptions. 

ftioce  the  first  dentition  has  been  oonyidcn-d  the  souroe  of  so  mucli  local 
tri  oonstittittonnl  trouble  during  the  first  two  years  of  life,  it  is  only 
BttQill  tiiat  in  the  Aixx)n<l  dentition  should  be  sought  an  explanation  of 
■my  of  tiie  disturbances  occurring  between  tlie  sixth  awl  tM-enty-firat 

The  vnrions  forms  of  stomatitis,  tonsillitis,  gore  throat,  gastro-intestinal 
«n»)penients,  febrile  disturbam:eH,  bronchitis,  internal  rhinitis,  diseases  of 
*fc  eye,  of  the  ear,  of  the  skin,  ehorea,  epile|»6y,  neuralgia  of  the  fifUi 
WTVC,  fif'ial  paralysis,  F|vistie  eontmetion  <tf  the  mujk-les  of  mastieation, 
Wwitu,  aphonia,  hysteria,  etc.,  have  all  Ikvu  imputed  to  the  acfwnd 
tuition. 

Till'  (art  that  a  dead  fourth  in  the  jaw  is  not  infrcfjiiently  a  rftuseof  flnmo 
wfin  disturijauw,  as  neuralgia  or  a  Irpral  paralysin,  \t>  offered  in  supiwrt  of 
*»■  Ifflief  thai  the  al»(»ve-mentionp*1  nialadies  can  have  on  origin  in  dcDtition. 
Iwl  it  is  diffienll  to  pereeive  an  analogy  l>etween  the  two  conditions.  Tliere 
Mi  vital  (x>nuef1ion  lietween  a  growing  tooth  anil  the  stnit-ture  in  which  H 
■  Mdoecd,  witli  an  harmonious  adjustment  of  iu  growth  and  the  abtiorp- 
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tioii  of  superiropoeed  tissues ;  wlicrc&s  the  root  of  a  dead  tooQi  retaiacd  in 
the  ff[im  is  a  foreign  body,  likely  at  any  time  to  set  up  local  or  reflected 
diiiturUiuuu. 

Genendly  there  is  uo  pain  or  gin^ivitjg  attending  the  eruption  of  the 
jiernuinL>nt  IttitU.  Kv«u  tbe  frupttou  of  a  tmitli  at  an  aljiiurmal  jioint,  !»- 
cause  of  either  lack  of  room  iu  the  deuUU.  amh  or  faulty  diiw-tioii  of  tlie 
tooth-germ,  is,  ae  a  rule,  nnatyxtmponied  by  pain,  uneasiness,  or  101*01  tu- 
Haniniatory  action.  The  eruption  of  a  \vit*doni-toolli  in,  however,  not  in- 
frequently attended  with  pain  or  diswjmfurt.  In  suc-L  caist-^  there  is  usually 
inisnflicient  hpai*  U^twt^en  the  jawH  at  the  Uurk  jwirt  of  the  month,  a  result 
of  iniperfect  development  of  the  b<jnL>s  ix>U!<ei|uent  on  raeiiitis  in  early  life, 
80  that  as  the  tooth  advances  towards  the  surface  the  overlyinjr  gum  i^  sulv 
jiM'ted  to  enornioim  pnswuiv  eaili  time  the  jaws  art^  <*losed,  n»  in  the  act  of 
biting,  and  a,  8i>metinie8  eevere,  gingivitis  is  the  result.  The  irritation  of 
the  (i;uni  by  Uie  rough  ixlgt!  of  a  milk-toolh  tliat  if  alH>ut  rKidy  fo  ilroji  off 
sometimes  produce:^  intlammatiuu  nud  ulceration  of  the  gum  and  <.-uu(iguous 

jiarts, 

MAXAGEMEXT. 

Tradition  furnishes  many  aljsurd  notions  and  suficrstitions  in  relation  to 
the  eare  of  cliildren  during  tlie  dentition  epodi.  It  in  tnid  lliat  (he  mothers 
of  Brittany  will  not  toueh  their  infants'  gums,  lest  the  teeth  grow  crooked. 
It  was  also  said  that  the  Hrst  teeth  must  not  Ik'  thrown  away  when  they 
drop  out,  for  if  any  animal  got  sui'h  a  trophy  the  next  tooth  would  !»  like 
that  of  the  auinial  finding  the  old  one.  To  taeilitale  the  eruption  of  the 
teeth  and  le*»«en  the  severity  of  concomitant  ailments,  various  nonsensical 
and  oltnoxioDS  prtxiilures  have  at  one  time  or  anotlier  Ix'en  held  in  high 
repute, — neirklaees  of  beads  made  of  amber  or  diflereut  roots  placed  on  the 
child's  neck,  daily  frictions  of  the  gums  with  the  frcfih  brains  of  hares,  or 
with  ItliKul  from  the  recently- wo undtid  cot^k'a  comb,  unguents,  hitions,  and 
hard  and  sot^  Hulistanees. 

The  modern  treatment  of  dentition  with  nwiiiy  pnK-tilioners  comprises 
the  use  of  teetliing-rings,  drugging  with  the  bn>iuidt«  or  opium, — the 
mother  verj'  often  administers  (he  opium  on  licr  own  rcspousibilitj'  in  the 
form  of  a  dc-ath-dealing  sootlnug-synip, — local  apjilicatioa'5  of  landanimi  or 
poeaine  to  the  gimw,  and  tlie  nnliraited  and  unwaiTantaLle  ust-  of  the  gum- 
laueet.  The  management  of  the  child  sliouM,  in  fact,  Ix^in  before  comti)- 
tion.  Healthy,  vigorous,  and  normal  ly-develo|Kxl  parents  beget  healthy 
children.  Frerdom  from  hereilitarj*  taint,  and  proj^r  (sire  as  regnrds  diet 
and  hygiene,  will  insure  tlie  cliild  against  most  oi'  the  ills  of  the  dentition 
Iteriod.  In  a  large  city,  however,  it  is  next  to  imp<^issible  to  narn-  out  all 
the  rtHjnlrements  ntsiessan.'  to  the  welfare  of  the  child.  An  unnatural  eii- 
vironmcnt  increases  tlic  susceptibility  of  the  infant  organism  to  functional 
inharmony. 

The  clothing,  particularly  that  in  contact  with  the  skin,  should  I»e  well 
fitting,  umde  of  some  soil  and  nuu-in-itating  material,  and  iu  amount  suit- 
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iblc  to  the  Beas4>n.  An  abumlaut'e  of  iiiidii^turbcd  Blwp,  plenty  of  fresh  air 
uil  Miibtliine,  ftiiJ  clcaulines.s,  are  iiHlis|>ciisable  to  the  wull-bfing  of  the 
<Ml(L  lu  the  use  of  the  both  anything  that  may  imtati>  tlic  skin,  as  too 
W  watPT,  impure  eoap,  coarse  wash-clotlia  or  towels,  or  rouj^li  liaiidllDg, 
gust  be  s(Tiipiil()usIy  avoided. 

Too  much  tare  tsinnot  be  l)estowed  on  thu  noiirirtbmcnt  of  the  cii'ild.  It 
tf  a  vcll-kn<iwn  fiiet  that  the  inatenial  milk  of  cat'li  B|)eeics  of  nmiumuliu, 
becuae  of  certain  ehcniic-a!  aud  physical  properties,  is  [joculiarly  adapted  to 
tfvflistcnanec  of  itit  own  jKirticuIar  progeny,  a"d  the  lac-teal  Hecrotion  of 
uv  other  nu-e  pn>ves  Ittit  a  nio.<<t  imperfect  »ul)8titute.  Tliis  is  exemplified 
m^t  fci-diag  of  very  young  infants  on  pure  cow's  railk.  So  that,  unless 
iiidieatecl  by  aome  eon«titutional  di^jrdcT  th:it  mnitot  be  >i|>eedily 
al,  a^  syphilis  (?J  or  phthisic*,  the  mother  [*hnukl,  If  her  bn*asts  eon- 
Jain  milk,  nurw  her  own  laby,  obwirx'ing  proper  intervals,  two,  three,  or 
liw  liours  a^-ordiiijj  to  njjic,  in  so  doing.  Occasionally  between  nursings 
llwrJiilt)  mhonld  have  water  to  drink. 

The  indieation  for  wmning  xa  tJie  prcfK'nee  of  at  least  twelve  teeth  in  the 
mntJi.  Solid  f'X«d  may  then  lie  gradually  added  to  the  ehild's  dlctj  but 
milk  nhonld  still  be  the  prineipal  aliment  until  tiie  sw^oml  yi-ar. 

When  for  any  na«ou  it  is  impratrtieable  t*)  supply  tlie  infant  witli  the 
Btllcof  tt#  mother  or  tliat  of  a  wet-nnrw,  raw's  milk  iu  a  modified  form 
not  be  fiulwtitnted.  A  dij^eus-nion  of  llie  very  im]HM'tant  Bnbj<»rt  of  the 
■rtifinal  fc^iding  of  inf:uilH  will  l>e  found  In  tiie  arti<'1e  on  Infant  feeding, 
to  vhio-h  the  reader  is  rcferrod. 

Tin*  twilight  ailments  nf  infam-y  shfuild  always  rceeive  immediate  and 

pntpt-r  attention.     .V  mild  diarrhoyi  nnist  never  In.'  n^nle<l  as  sdntary 

wtkn  it  be  due  lo  the  irritatiuu  of  some  indigestible  Bulistam-e  iu  the  intcs- 

Nature  may  then  l>e  afwiste«l  in  removing  the  offending  matter,  after 

the  diarrhusi  must  be  cheeked.     When  a  group  of  indefinite  symp- 

Iwm,  as  fever,  restlessness,  and  frctfidncss,  loss  of  appetite,  etc,,  appear 

I  Hiild,  and  are  not  traceable  to  derangement  of  the  digestive  organs,  a 

ful  ami  thoniugh  examination  of  the  wiiole  Ixtdy,  and  partiindarly  of 
the  thoracic  organs,  nhould  Ih?  made  daily  until  a  correct  diagiK»si«  «iii  be 
Rached.  Very  often  «i.«es  uf  so-<'allo<l  difiicult  dentition  turn  out  to  be 
Btrtliiiig  ln«  tlian  pneumonia,  plcurit^y,  diphtheria,  nr  some  other  wrinns 
nalidy,  much  to  the  surprise  of  the  parents  and  to  the  mnrtififation  of 
ifcr  modinal  attendant,  When  dentition  is  delayed,  the  child's  general 
Condition  rcipiires  attention.  Errors  in  fiHHling  must  1h>  corre*'tc«l,  and 
•wHiver  oil,  alone  or  iu  combination  with  siu:tll  dosis  of  plKisphintis,  ad- 
audrtend.  There  are  no  local  measures  tliat  can  facilitate  tlie  eruption 
flflhe  twth.  Nor,  indi-eil,  arc  any  necesmrj*.  A  teething- ring  furnishes 
Ikcohild  with  something  on  which  to  exercise  ita  masticatory  uuiscit^,  and, 
if  ekao  and  perfectly  smooth  on  the  snrfaoe,  is  probably  harmless.  But  it 
•mw  not  hasten  the  al)sorplIon  of  the  gum.  The  vile  practice  of  some 
•KlwB  of  supplying  uhildreu  with  cake  and  sugar-teats  for  i.n)ustant  suck* 
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ing  is  both  filthy  and  injurious.     The  fermenting  sugar  is  a  cause  of  sprue, 
stomatitis,  digestive  derangements,  and  caries  of  the  milk-teeth. 

It  ia  not  many  years  since  the  gum-lanoet  was  oonsidei-ed  the  catholicon 
for  nearly  all  infantile  maladies.  At  the  present  day  it  has  fallen  into  well- 
merited  disrepute.  As  J.  Lewis  Smith  remarks,  it  is  used  more  by  the 
ignorant  practitioner,  who  is  deficient  in  the  ability  to  diagnosticate  obscure 
diseases,  than  by  one  of  intelligence,  who  can  discern  more  clearly  the  true 
patholc^ical  state.  Gum-laucing  is  not  objectionable  because  of  pain,  the 
possibility  of  severe  hemorrhage,  injury  of  the  tooth,  or  any  difficulty 
attending  the  operation,  but  because  it  is  an  absolutely  useless  procedure  so 
&r  as  it  affects  the  eruption  of  a  tooth.  There  is  no  tension  of  the  over- 
lying gum ;  for  an  incision,  whether  linear,  crescentic,  or  crucial,  does  not 
gape.  A  pretty  story  is  related  of  a  child  having  experienced  such  great 
relief,  on  one  occasion,  from  having  her  gum  lanced,  that,  not  feeling  well, 
at  a  subsequent  visit  of  her  benefactor,  she  toddled  over  to  him  with  a 
table-knife  in  her  band  and  by  various  gestures  expressed  a  desire  to  have 
the  operation  repeated.  Marvellous,  if  true.  Every  one  has  heard  of  cases 
where  a  cutaucous  eniptiou  disappeared,  convulsions  ceased,  diarrhoea  stopped, 
fever  abated,  irritablcness  subsided,  and  quiet  slumber  ensued  after  the  gums 
had  been  lanced.  But  it  is  more  thau  likely  that  in  every  instance  it  was  a 
pure  coincidence,  or  the  result  of  the  hemorrhage  (a  blood-letting),  or  of 
imagination  on  the  part  of  those  interested.  Every  intelligent  observer 
knows  that  infantile  derangements  frequently  get  well  spontaneously, — 
good  ground  fur  being  sceptical  about  many  of  our  vaunted  therapeutic 
measures. 


Puberty  haj*  bwndt'fintMl  art  the  [K'rio'i  of  life  within 

•  Itcromes  establishpd.  But,  as  in  many  instanctw  that  (]fv*'loj»nn'nt 
tlod  tat  oociir  throughout  the  whole  course  of  existeuoe, — however  long 
pwtiicted  and  in  other  rcspec'ts  nonnal  it  may  hr,-^in  the  fiillnwin^  ol>- 
nvitions  the  term  piilwrty  will  Ix*  used  as  Bljr'iifvinj;  nietRly  tlie  np<x^h 
iotmTning  Iwtwwn  t-hildhoixl  and  adult  ag»?  or  mauhorid.  Under  ordinary 
nrcumstaneos,  this  penixi  in  marked  hy  the  cvKlutifm  of  the  oi^ns  of 
j^cnmJtnn,  tojrether  witli  those  protean  phvsiolofriiail  chan^jes  and  new  etl<>- 
kpaJ  relatiMiis  tlial  are  irouncctcd  therewith.  So  impuilnut  and  complex 
OT  tlw  latter  that  of  all  the  suooessive  stapes  of  growth,  ni:iturit)%  and 
^tty,  into  which  the  hrief  span  of  hnnian  exis'tence  is  hiolojri'^Hy  dlvifii- 

tbriv  ia  pt-rliiips  nn  (Hie  cpRrh  iIil-  patlKih^giral  i^iM-ct^  of  wliirJi  are  of 
•ch  frrqucnt  interest  to  the  medical  practitioner  as  tliat  which  forma  the 
■bj«l  of  tin*  present  memoir. 

In  infancy  and  childhtKKl  the  vital  |wwen*  are  ixx-upied  exclusively  with 
^  nutrition  ami  jtroivth  of  orpins  essential  to  the  existeuee  of  the  individual. 
iMriujr  pid»erty,  rm  the  other  hand,  in  addition  to  (hiK,  there  now,  as  a  rnlC| 
twaw  the  still  more  remarkable  evolution,  stnictnnil  and  ftimtional,  winch 
»niii>!»  tlic  perpetuation  of  onr  species.  The  pbysi^ilog-ical  actions  which 
WoBBcasary  for  this  ohject  are,  as  was  well  observed  by  Dr.  Koget,  '*  great 
wl  ootnmeiimirate  with  the  masrnitude  and  importance  of  the  4le«ign/'  and 
tWffive  rise  to  tl»at  rapid  and  varied  suct^c^wion  of  changes,  mental  a.s  well 
*{ili;(-8i(9l,  which  are  essential  for  the  perfected  development  of  that  mar- 
Hloiu  tniphy  of  creative  p<iwer, — "  tlie  living  mieroeowm  of  man'rt  ImkIv." 

N'lr  are  tliese  deveJnpmcntal  changes  purely  physiological,  but,  on  the 
ooBtmry,  inasmuch  as  "  the  seeds  of  death  are  inseparably  intermixed  with 
B(genrui  of  life,"  tJiey  ai-e  clowly  conncrtwl  with,  or  productive  of,  numer- 
<•  ifMtfial  pathological  proclivities  or  tendencies  to  disease,  which  will  be 
■litntdr  considered  in  the  succeeding  pages. 

CircumBtancea  afteoting-  Evolution  of  Puberty. — The  age  within 
'Inch  the  vital  changes  usually  included  in  the  term  puberty  may  take 
pi**  does  not  admit  of  any  rigid  limitation,  03  their  occurrence  is  ueoes- 
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.  :.:-  ami  rin'uiM>lanci'S  ni'  lil'c.  in  t-iifh 

-  t.|'  ilisi'ast'.   aiitl   ithnvc  all    liv   ilir 

!:<lt'  tin-  pu^-iliility  oi"  mure  tliaii  a 

:   '.■■  ill  n-iiTcnci'  t'l  tin-  iiuniiul  ilatc  nl' 

.-,     . :"  ?--berty  in  Females. — Tlic  adviiit  ul' 

•:i.-  first  aii|ii'ar!un-f  n|'  the  lataimti::!. 

-     -:  !:i  Avariii  cliiiiaii  >,  s:iiij:iiiiH'  tcm|iii':i- 

\  :ni>iis  Mall-  i.f  MN-icty,  ainl  i>  rtianlnl 

.    ':,  tills  cliiiiatr  tlif  jicriiHl  ut'  tirst   iiirii- 

t-  -■■II  I'v  the  laMi'  iiri  ilir  ^lJl]l^l^iI^'  paiii-. 

.r!iiriii'(-  ni"  ilir   varlniis  cxtriii:-!!'  i-r  a<-i-i- 

■■  ■.  :  ■.    *riius.  t»i  >av  iKilhlii^  nf  tlic  |iri-fiK'ii>iis 

:;!'.al  in  iiiurc  siimiy  rciiintis.  ami  ut"  wliirli 

■  -   .  iviiiL'  iiiv  litiijT  n'>i<l*'iifr  in  Sniillicrii  Spain 

■:.  AlVica  ami  itilii-r  li'i-pii'al  or  >■  iiii-iriipir;il 

".  :.:jVi.'  ulist'i'vitl  ra?-i>  I'l'  rruiilai"  iiH'ii.~iniaiiMii 

:.,  year,  iind  liavr  altrnilcii  tin-  ai-cini-ln-tmiii, 

:  ■,;rttt'n.      Maiiv  cllicr  >:iiiilar  ami  -till   im>;i' 

.     :   rtiTHiliinivc  |iii\\ir  in  tlii.-  rlinialc  an-  wrll 

:*    niiinlril  liv  Dr.  Mafnmi^litdn  .limi'S.  in  hi?- 

.    ,-    ;  Wunuii"  (Lnniluti,  iNSS).  nl"  nialcrniiy  at  ilin 

-     >  i:ii-   <-a.-i's   nii'nli'iniil    in    tin-   UrUifh    Muliinf 

.•.;.iii>f  I'l"  till'  saiiii-  kiiiil   may   \»-   rniinil   in   ilir 

>  :.  1"'"'''.  in  \\!iii-li  an  acoiiiii   i-  uivcii  i>l'  a  ra-f 

l'';.;ii<m  111'  a  vniini;  i^irl  \\\\"  I'fLian  tn  rmii-iniaii- 

:'  :\\>'  viars:  ilir  nirn>c>  \<><>k   phi'i-  up  t<i  a  .-Imri 

•:,.— i.'ii.  ami  la.-liil   Il>r  flvi-  day-,      'rin-  rliiM   w.-i- 

;■,-    I  r.'l  lit'  twrlvr  nmnllis   liail    i-ill   alt   il>  tcrlli.      In 

■■-■.,:..    iv'unds.  ami   imw   in   il.-   sixlli   yiar  ii    wi-iiilis 

-.    ::  ;iiar  'A-S'^  it  \va-  rulm-i  .ami  wi'll.     Thr  inail  niitl 

-  .  -.  '.:.•:  :.■  ihixniC  i-liililrm  111'  ii>  aiir.  Km  tin-  linit'ul^s 

.  ^..  !■■    :  \>  li'piil.     'I'lir  liha-i-  ai-i-  proniini  iii.  ami  iln- 

;-.    :  .■■"   -.liil   witli   hair.     Thr  iliiM   -pral^s   in   a   l^a— 

■■,,  '■*'*"•.  '.ill'  liralili  nl*  till'  (hill!   I'liiiiiiiin  <1  iiiiinl,  hnj 

,-   -L-nl  ;  at  f;ii-li   niin-irN:i!  p^riml  tin-  ihihl  i- 

■  ■       ;.:..  ">-,  ami    ihi'    lallir   havr   ii-mliil    In  luinnir 

.1.  ■  ..rA  in  ^-rvi  riiy. 

'.A  i.'M  itr  iiinpi-rair  liiniaii-  surh  n<  onrs  iln- 

■  ■.      »  -.  ..".■.ilitl  lu'vi'inl  iln'  n-iial  piriml.      In  M-vnal 

■'.;■-;  appfavam I'  tin-  i-aranu-nia  li>  pcr-ons 

.-^    .    -o".  :»'.»d  i'l  "I"'  "I   ili'in  ihi-  I'niii-iiiin  \va<  nut 
■i,-.  . ;  tlic  paii  nt    in  lur  twi'iiiy-r-ixtli  viar.  nnr 
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did  she  ihen  a^in  raeiistnmte  iiutn  aft(?r  her  confinement  in  the  fiillowing 
vtv,  from  which  time  she  uienhtruatcil  rugtilarly. 

Id  rpfcrnnrc  to  tho  ordinary  period  of  the  oommenccment  of  puberty, 
I  nuiy  here  avsnl  niyw-lf  of  a  tahli*  tjikeii  fmm  a  foiriier  artiele  of  mine  in 
i*r. Q,iittiii's  "  l>ietiouanr'  of  Mfdiiine,"  showing  tiic  result  of  my  own  in- 
(jniiioB  into  the  (late  of  first  nien?tniation.  This  investigation,  T  may  add, 
utcDdnl  over  a  <^^^)ii»iderahle  {>eri(Kl  ami  a  lar^t  field  uf  inipiiry,  having 
bm CDFumenecd  during  my  conneetion  with  the  Kutunda  I^ying-in  IXogpitoI, 
Ukl  Milxfipqiiently  Iwing  eontinneci  in  the  gj'nretolo^oil  wnni?  of  the  great 
iniHiimiou  to  whieti  I  have  been  atlaeluxl  lor  the  la^t  IweJve  yean.  Small 
«!  ihfi  rRsidts  may  appoar,  they  were  not  obtained  without  some  difiieulty. 
IS  in  ibr  prKit  injyority  of  r:tse«  the  statenients  of  thow  whose  meiiRtnm] 
hfatdiy  wta  inveetigatefl  proved  ho  indefinite  or  uun>liable  that  In  only  an 
iniBteniual  proportion  of  them — namely,  in  four  hundn-d  and  ninety -seven 
iiiriiDCtt^wi)£  I  able  to  obtiilii  any  necumte  data  on  this  j>oint.  In  these 
httireuffi  the  agc«  at  which  raenstniation  first  occurred  were  as  follows : 

Under  12  y^&n  of  sgc     4  mcn«tniuted  for  the  first  time. 


At 

12 

17 

13 

£0 

14 

D4 

U 

188 

14 

lOd 

17 

«5 

18 

10 

Over 

18 

14 

From  the  foregoing  table  it  apimirs  that  of  fimr  hundred  and  ninety- 
ttvm  casce  where  the  date  of  the  tii-^t  ealamonial  ^K'Hcd  was  ascx^rtiiiiied, 
QHUtniition  oerurretl  Ix'twwn  the  fifb'i'nth  and  seventt^iith  years  Iei  three 
koiidrcTl  and  tJiirty-eeven  inBtancea,  and  tluit  in  tliif>  triennial  periixl  iti^  first 
Maiflutation  nio?t  eoinnioidy  took  plaw  nt  the  sixtetiith  year,  whieh  may 
^lintfcrp  lie  repardctl  as  the  average  normal  date  of  the  commencement  of 
Irtnalc  pnlxTty. 

BTolutioa  of  Female  Puberty  considered. — The  trnnpition  from  girl- 
«f"i  to  [laberty,  the  normal  date  of  which  ha^  been  jti.^it  referred  to,  is,  nut- 
WiMuiding  the  far  greater  eomplexitj*  of  tlie  physiologiml  ehnnget*  involved, 
Oodl  more  direct  and  sudden  in  it^  aeeoniplislimetit  than  in  the  ease  with 
Ik*  Him*poDiiing  perif>d  in  the  opposite  sox.  In  the  primary  stages  of 
wthe  fimetiorm)  diflcrenees  between  the  wxes  are  comparatively  ulightly 
*H(rd,  but  ou  the  oeeurrenee  of  puU'rty  in  the  female  these  l>ecome  sliarjily 
■ttnliiated.  and  are  denotc<l  Ijy  the  suiJden  development  of  the  reproductive 
Vmnal  organiwition,  including  the  artvssory  parts,  (inch  as  the  mamime 
Vd  citcrual  genitals,  as  well  as  the  essential  oiyans  of  generation,  and  more 
VjMdiUy  the  enlargement  of  the  ovaries,  the  maturation  of  their  Graafian 
MWbi  and  contained  ova,  and,  in  fine,  the  evolution  of  the  entini  utero- 
Dvarito  system,  tJie  predominant  influence  of  whieh  on  the  general  economy 
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JB  tersely  summed  up  id  the  old  aphorism,  "  Propkr  vtenim  eM  mulier." 
Fnun  tliis  moment  the  girl  passes  at  onee  from  childhood  to  fiill  procreative 
maturity,  aa  evinced  by  the  establishment  of  menatniatiou.  This  fuiictiun, 
which  results  from  the  processes  of  ovulation  and  uterine  denudation,  leads 
to  that  jieriodit;  8aaguine«ms  diBcliarj^  by  the  regular  niniithly  r««irrenoe 
of  M'hieh,  during  tlie  ensuing  thirty  ycara  or  ao  of  life,  tlie  term  of  woman's 
distinctive  sexual  or  repnxhutivo  vitality  is  niejwiirable. 

Period  of  Puberty  in  the  Male. — Tlie  commencement  of  tlui*  ejwch 
in  man  is  less  definite  in  its  etiameteristies,  and  in  the  age  of  its  occurrcnoe, 
tJian  is  the  case  with  the  np|>o»ite  sex.  In  Great  Britain,  and  I  Iwlieve  a 
ttimlUr  law  generally  prevails  lu  the  United  Stuteu,  a  Ixiy  ta  nut  legally 
considered  as  arrived  at  puberty  until  the  age  of  fourteen,  when  sup|>oded 
aexual  <^pa<^ity  and  legal  i-psjwmsibility  for  the  erime  of  rape  rommenee. 

By  the  old  Hoinati  law,  however,  another  and  »  l»etter  standard  of  ado- 
IcHcrnec  wiui  pruviih-d,  this  term  being  thereby  amsidenxl  synonymous  with 
tlie  period  at  which  linbilit>-  Ut  military  service  began, — namely,  at  the  age 
of  fifteen,  the  onlinary  dale  at  whicli  the  physiologi«il  ebange  fi"om  Ikw- 
ho(Kl  to  pulwrty  o(-curs  in  all  lem]>erate  elirnattw.  The  approach  of  this 
epoch  is  now  dcnotoil  by  a  characteristic  mixlulation  of  the  voice,  which 
becomes  alt^^red  from  *'  the  thin  eliildmh  tiTlde  to  the  deep  nianlv  base," 
caused  by  the  deveh>pmem  of  the  laiyux  tiud  vocul  curds,  the  cnlai>;enicut 
of  the  pomum  Adami,  and  the  elongation  of  the  thyroid  cartil^je  and 
tlie  thyro-arytcnoid  mnsirl4's.  About  the  paine  time  is  alrtj  notiaiible 
tlie  first  apjH'arancv  uf  that  downy  gniwUi  on  the  liice,  so  foudly  watched 
&ik1  cultivated  by  its  proutl  jxisscssor  as  the  badge  of  emancipation  frtira 
tlie  i)«Iagoguc's  stern  rule,  and  the  evidence  of  the  aiivent  of  the  bright 
Bpriug-time  of  life,  when 

"  A  3'oung  man's  ftmcjr  lightly  turns  to  thoughts  of  Jove," 

There  now  also  ooour  the  growth  of  hair  on  the  pnljes,  etc^,  the  oom- 
inencement  of  the  stnictural  anil  functi^jnal  develoimifnt  of  the  testis  and 
other  |iarta  of  the  genital  oi^ns,  and  Um  iilleu  the  abnonnally  early  first 
man i feat alinn  of  the  sexual  instincts.  Thftsc  successive  changes,  however, 
jjropced  so  gnuhially  (hat  their  full  completion  is  not  arconiplishetl  until 
Home  years  have  elapsed,  aud  is  often  delayed  until  long  after  the  Ic^i^al  term 
of  nn\nli(HNl  has  U-en  nttaitic*!. 

Premature  Puberty  in  Malee. — Ahhongh,  as  already  oljscrvctl,  the 
vitnl  chaiip'-s  C4>iine<i,cd  with  the  transition  I'rom  chiUlhoiHl  to  udulewx^nce 
ftn\  under  ordiiiar)'  circumstances,  seldom  acci>niplished  Ix-fore  the  sixteenth 
yewr,  and  are  frequently  delayed  until  a  much  later  ]jeri<Ml  of  life,  otx'asiuU'- 
ally  lhi«  iiiatoinar)'  course  is  departeil  frtmi,  and  in  these  fortunately  ex- 
(.T|>tiDnal  inAlancea  tlie  whole  system,  physical  and  mental,  or,  as  more 
frwHiently  hapix-ns,  jiartinular  powers  or  org:ins,  l)ecome  prematurely  de- 
veloped at  an  ubnotiiKilIy  early  age.  Thus,  numberiess  instances  of  mental 
pftHxwity  are  on  record,  from  the  time  of  "  the  Admirable  Crichton"  down 
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sent  day,  which  lia.*  l>wn  so  proliRc  In  over-j;ift«I  children, — Biich 
M  Joseph  UuffmaD,  I'apc,  aud  the  many  other  infant  prodigies  wUiyx  cx- 
MhitipiMof  preoocions  musical  i>r  histrionic  talent  have  recently  proved  bo 
iltnetis'e  to  the  tien^Liou-sfvkiiig  auilii>nc<^  uf  the  Old  and  New  WnrldH. 

if  the  lucutal  racultiets  may  in  such  eases  bo  thus  early  developed,  with 
Ml  tlmoflt  abftohite  wrtainty  of  their  8Tili.-i'r|uent  failure  at  a  correspondingly 
mUinrly  age,  it  ib  not  tu  be  wondered  at  that  a  like  extntunlinary  precocity 
•Imild  Id  some  uofurtunate  instances  exhibit  it^lf  iu  a  premature  evolution 
aftbraexnal  function?,  the  unhappy  siilyeet.-*  of  whic^h,  tuHtcnil  of  growinj; 
apvid]  frradiially-iucr«uing  vigor  to  tlie  po^wssion  of  a  healthy  manhood, 
Kink  into  a  premature  old  age,  mentally  imWile  and  physically  decrepit 
■I  what  should  normally  have  i>oen  thf  ]>eri<)d  of  vital  maturity. 

b  the  writings  of  the  older  physiolo^sts  many  examples  of  pbytiiaU 
w>  mental  pr(Hvicity,  and  of  their  t^enenilly  untoward  terminalion, 
found.  A  intjist  inteivsting  culleetton  of  such  eases  is  cxjntaiued  in 
Dr. Mamn  Good's  erudite  but  now  forgotten  "Study  of  Mcxlicinc;"  and, 
iBtltiiwork  is  not  generally  ttcrT*wible  at  the  present  day,  a  referencj'  may 
(•Iwe  permissible  to  some  of  these,  taken  prineijMilly  from  the  Journal  dcg 
SftttOM  for  16SH  and  the  Phiionophirnl  TranttarimtJt  for  17  (."i.  In  the 
^Bnaa  Boiaet  gives  an  ini^tance  of  thi»  diHgiigting  anticipation  in  a  }yoy  of 
AneTeara ;  in  the  latter,  the  suhjeol  in  the  case  reojrded  way  twttymrs  aud 
tlrroi  months  old.  Similar  examples  at  a  similar  i^  may  be  foiiml,  to- 
pthw  with  varioufl  others,  minutely  desrril»pd  in  the  first  volnrae  of  the 
Xaiiao-Chirurffirtt/  Tf<insadion».  In  the  year  I74ft,  Mr.  Dawk)«,  a  snr- 
pwo  at  St.  Ives,  near  Iluntiuj^n^ion,  published  a  small  tract,  called  "  Pro- 
dipiitn  WillinghamenBc,"  or  an  aerount  of  a  Hurprising  boy  who  was  buried 
*>  Wiiiiri^ham,  near  Cambridge,  upon  whom  he  wrote  tlie  folhmiug  epitaph  : 
"•Sti>p,  traveller,  am)  wondering  know,  here  buried  lie  the  remains  of 
TSwius,  son  of  Thomas  and  Margaret  Hall,  who,  not  one  year  old,  Itad 
Aeiifriis  of  manhood  ;  not  three,  was  almost  four  feet  high  ;  cndu<Kl  with 
mtnmmon  strength,  a  jni»t  pn:>|>ortion  of  [»art.s,  and  a  ptupcndoup  voice ; 
nhn  fix  he  died,  ad  it  were,  of  an  ndvanceil  age.  He  was  bom  at  this 
»in^r,  October  31,  1741,  and  in  the  smie  departed  this  lite,  Sept.  3,  1747." 
Sfc,  «bo,  Pttil.  TVrtruf.,  1744^15.  As  Hr.  Elliotson  has  observed,  this 
fuScetij  anthentie  raw  removes  all  donbtw  iTspecting  the  lx»y  at  Salamis 
■HKHMMd  by  Pliny  (Hist.  Nat.,  lib.  vii.  c,  17)  as  being  four  feet  high  and 
^*n»  peached  puberty  when  only  tliree  years  old,  and  res|>ccting  the  man 
•■a  In- Craterua,  the  brother  of  Antigonus  (cited  in  Blumenljach's  Physi- 
fll^,  4th  edition,  p.  535),  who  in  seven  years  was  an  infant,  a  youth,  an 
*^alt,  a  father,  an  old  man,  and  a  corpse  ! 

Dkesaas  of  Puberty. — Of  the  various  factors  in  the  etiologj'  of  disease, 
•w*  i«  none  more  obvious  in  its  effects  than  the  inlluence  of  age  in  the 
•Wioo  of  tlie  chief  maladies  to  which  each  period  of  life  is  specially 
■••epdblp,  and  which  seldom  occur  at  other  epochs.  "Thus,"  as  Dr. 
^UotMn  remarked,  "  wc  rarely  see  gout  iu  an  tniant,  nor  is  it  common  for 
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old  persons  to  have  the  symptoma  of  aoate  Iiydroceplmlus."  This  elective 
afliuity  of  atrtain  ciisordcre  ftir  particular  agos  is  srrikingly  exemplified 
during  puberty  by  the  special  tendencies  then  manifest  m  buth  BexeH  to 
the  development  of  strumous  or  tuberculous  disorders  and  (j:a^lrii-iutestinal 
oomplainlii,  as  well  an  by  the  variitus  n»;u(e  inHuniniaton.*  and  henorrhagie 
disGaac&^pulmooarv,  oci'cbnil,  ami  lie])atic — which  are  tiien  so  prevalent ; 
whilst  in  females  the  special  [witholo^ioal  proi-Hvilics  afx-ompanyiny  pul>erty 
are,  as  will  be  seen  in  the  next  aectiog,  Htill  more  dinvtly  tionnceted  with 
the  newly -developed  functi(mal  activity  of  the  utero-ovaiian  system. 

Special  Disorders  of  Female  Puberty. — The  various  morbid  suscep- 
tibilities or  .s|jeeial  pretli:4pi>sition:i  to  diwnsr  rtmnecteil  with  the  efltnblish- 
raent  of  mensti*ualion  have  l>ecn  clw^whcre  diiseussed  by  myself  as  well  as 
by  countless  other  writers  since  the  time  when  they  wore  dearly  described 
by  Sir  Thomas  LayoK-k  aud  l>r.  Williams.  Many,  indectl,  aad  wrious,  as 
the  latter  |K>inti*  out,  aiv  Uie  evils  liable  to  be  proihiceil  by  external  causes 
which  cliuck  the  development  of  this  function.  So  a\m,  when  c^ablished, 
this  function  has  its  ner\'oiis  as  well  a?  vascular  relations,  niid  where  it  is 
distmleitHi  or  iiTecrular  a  prodispiisition  is  (^iven  to  various  malaihes  alVecting 
the  l)hHid-vc9sels  and  their  cf)utent£,  the  secreting  organs,  and  the  nervous 
Bystem.     It  would  be  impossible  to  discuss  the  patliological  relations  of  the 

^ial  function  that  marks  the  establishment  of  female  ])ul»erty  without 

le  reference  to  tbe  phyaiiilugical  prfM^-sses  by  which  this  evolution  is 
nooomplished,  and  to  any  dieturbaucc  in  which — whether  by  excess,  dimi- 
nution, or  arrest — the  nmipluints  to  Ik'  now  cirnsidefed  may,  in  many  iu- 
Htun(v>i4,  Ih*  traceable. 

Some  doubt  has  been  thrown  by  Mr.  I^awson  Tait  and  some  other  recent 
writers  on  the  Iiitherto  generally  atxTptcil  doctrine,  to  wbirli  I  myself  still 
adhere, — vix.,  that  menstruation  is  de|M'mh'ut  on  (»variau  action  iir  nvula- 
tiou ;  and  hence,  as  the  (juestion  is  one  bearing  directly  on  the  pathology 
of  female  pul»erty,  I  shall  here  briefly  recapitulate  some  of  my  former 
observations  on  this  point. 

The  chief  clmracteristic  of  the  change  from  girlhood  to  puberty,  which 
in  our  climate  generally  cK-curs  at  the  fil^eeuth  year  of  age  or  thereabouts, 
(xinsists  in  tlie  rc^tdar  establishment  of  that  peritidic  action  of  menstrua- 
tion for  the  aeconi])lishmeut  of  which  (he  conjoint  functional  activity  of  the 
ovaries,  Fallopian  tubes,  and  uterus  is  essential.  This  process  commences 
in  ovulation,  or  the  maturation  of  a  Ciraafian  follicle,  foUowed  by  the  eaaipe 
of  the  contained  ovum  and  its  transmission  by  the  Fallopian  tube  into  the 
utenw,  whereupon  there  also  occurs  a  disintegration,  or  shedding  of  the 
endij-uterlne  lining  membnme,  which,  the  subjact^nt  surface  thus  un«eale<I, 
loads  to  a  hemorrhagic  cxucbition  or  diseliargt*  per  vaginam,  amounting  to 
six  or  eight  ounces,  and  extending  over  a  period  of  from  three  to  five  days. 
Immediately  liefore  this  catamenial  e]-»och,  the  [latient  suflers  fit)ni  more  or 
loss  general  malaise,  languor,  and  heaviness;  she  is  indispo^  to  exertion, 
aud  complainB  of  pain  in  the  back  and  loins,  and  down  tlie  thighs.    Occa* 
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HhU^  Uiere  is  tinfasiue^  aud  a  Ktnst:  of  constrictiun  hi  tin*  throat  and 
ibutUw  thyroid  gland.  There  is  a  [H.-culiar  dark  shade  <n'er  tJic  coiinte- 
mnBe,aad  especially  undornoath  the  eyes.  The  cutaneous  perspiration  and 
bmth  have  a  faint  j-ii-kly  odor.  The  mamma!  are  fiilarpnl  and  ofti^n  pain- 
y,  digestion  is  s(imc-\vlmt  impaired,  and  the  ap[>etitc  is  fuNtidiou.o.  AtV-r 
(htte  synptoms  hove  been  present  for  a  day  or  two,  under  normal  circum- 
Mums  the  menseii  ap)Kar,  and  llie  iiiiea.sim>sd  subside. 

Ida  larj^  number  of  t-asos,  however,  tlie  nervous  disturbances  connected 
villi  tlie  e^ablishnicnt  of  mcnKtniuliou  are  of  a  mon;  wrionij  nature  than 
iatiidecjust  refeiTcil  to,  and  ihe^e  will  nuw  l>c  considered. 

Hysterical  Disorders  of  Puberty. — The  frequent  occnrrence  of  hys- 
toiotl  aad  other  (■<-r('br(>-ni'rvuns  (Hrtoixlers  in  females  alujut  tlw  ape  of 
puberty  is  evidently  8tri<lly  eonsc<pient  on  tiic  t^omplex  structuml  and  func- 
tinul  eluuiirns  then  in  pnieess  in  the  i-eproduetivc  system,  the  predominant 
inineoceof  whidi  i?  manifest  in  everj'  vital  action  from  the  dawn  nf  pnlierty 
until  the  termination  of  the  pericKl  when  uterojret^tation  is  po^ihlc.  The 
dpMncemeiit  of  this  epoch  is  marked  by  a  Hudden  and  complete  rcvo- 
i&fcio  in  the  female  mental  as  well  aa  physical  »?ou5titiition.  At  each  suc- 
(wdiiij;  ftxiilntion  there  aI*^  is  a  coincident  i-eciinem-e  of  ctinBtitutional  and 
■tmjus  diiidiirlunKv  acting  on  the  |u;fneral  economy  through  tlie  wide-spread 
aniftcttions  of  the  va'wvmotor  8ym|Mithctic  system,  so  that  comparatively 
fcw  women  whilst  menetruatinjx  can  Ih'  .'aid  to  enjoy  the  nw7w  mtta  in  cot^ 
fonmtno  in  Uieir  integrity. 

When  menstruation  lias  become  established,  and  h  regular  in  every 
iBfiKt>  the  a<x-*tmpanyiiig  nenoiis  dl.'^urbanee  may  l»e  wi  slight  as  to  ewapo 
obinTBlion.  But  the  earlier  catameniid  |K!rtods,  aa  well  as  ever^*  8uhM>- 
^wntdcviutinn  from  normal  menstnmtiun,  are  sij  fi-ejucnlly  attended  «itii 
MM  mimifestntion  of  hysteria  that  imdcr  the  guise  of  nearly  every  cora- 
phint  thai  ineidejital  to  female  youth,  and  whether  the  tmnhle  be  spinal, 
tnliiir,  pnhnuiiar\',  or  indeed  any  of  those  obscure  c<:pmplniuls  common  at 
tfctta";!',  ami  for  which  no  obvious  physical  evidence  is  apparent,  the  ex|ie- 
tiajod  pnutitioner  may  very  frwpn'ntly  Ik-  able  Ut  tr,iiv  tlie  foiiJt  d  orign 
■B/lsrvm  to  tlic  symjiathetie  nenous  disturliaiiccs  tliat  are  conneeti-d  with 
Ifcr  evolution  of  pnlterty.  It  neeil  swu-ady  bo  abided,  however,  tliat,  whilst 
tbiii  ))n-{inixHl  Ui  meet  with  the  protean  forms  of  hysteria,  simulating  and 
■nrDpliiating  the  mottt  ommiou  disi^ises  prevalent  during  this  epocli,  tlie 
p)Q«dttti  must  Ik*  no  less  fon:warnetl  against  the  nniHi  graver  error  of 
tpwriof;  or  negUH-ting  the  obsfim*  evidemrs  of  actual  physieal  diseaao  in 
uy  ptUnit,  however  hysterica)  she  may  be. 

It  would  lie  impt»Hsible,  within  the  limits  of  this  article,  to  refer  here  In 
>Df  way  til  tJie  widely-extended  li.st  of  authoi-a,  of  every  age  and  (-oiiiitn', 
ly  whom  the  hysterical  disorders  of  puberty  have  been  described.  Still,  as 
■  BOBttw  of  lit^.-rnry  rather  than  of  praetiral  interest,  I  may  venture  to  cite 
tile  brief  alluiuun  made  to  this  subject  by  the  earliest  of  them,  viz.,  ITip- 
pvQitfi^  who  ob«»crves,  "  Nubile  vii^ins,  pai'ticiilarly  about  Uic  menstrual 
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perifulf*.  are  affwled  with  (■pilcptic  iKiroxvsrns,  ii]M>pIpxies,  anf!  groundless 
fears  and  iancit«,"  lit-  attribute*  tlu-sc'  to  a  001121*11011  aljout  tlie  lieart  and 
diaphragm  ("  noblo  parts").  "  Whrn  these  organs  are  oppreseed,  rigors  aiid 
feveriBlmfss  sllI^er^■eIle ;  tlio  imtient  raves  about  the  wutfi  inflammation, 
cries  out  on  aecount  of  putridity  ;  is  terrifit'd  aiid  anxious  on  aceouut  of  her 
dimnetw  of  vision ;  and,  from  the  oppression  nbout  the  heart,  thinks  sufl'o- 
cation  is  iM)[)eiidin<;.  Tlie  mind  irt  lianissed  Uy  anxiety  aj«I  wenlcnesw,  and 
becomes  diseased.  The  putientfj  call  out  in  gix-ut  alanii,  desire  to  leap  down 
or  throw  tliemwlves  headlong  into  pits,  and  order  themselves  to  be  strangled, 
as  if  it  were  a  tiling  beyond  all  others  to  be  desireiL  Spectres  haunt  them, 
and  they  earnestly  long  for  death,  as  for  a  pleasure.  The  disease  is  easily 
oun*<!  if  nothing  rctanl  tlip  flow  of  the  menses.  To  those  young  females 
afTeeted  by  it,  I  reuommciKi  that  they  marry  as  (juiekly  as  possible,  for  if 
they  o«^)ni*ive  tliey  will  escfli>p  the  dijwase.  Ilnh'ss  tliis  be  dune,  they  are 
euro  to  sulfer  from  it,  about  or  a  little  after  puberty."  In  auother  jwiit 
of  these  writings  ("  De  Morl>ia  Mnlienim,"  lib.  i.)  is  a  graphic  deseriptlou 
of  the  ajy:gTavat«l  form :  in  tliis  iwhuria,  ^^jiinal  and  alxlomiual  tenderness, 
tympanites,  aphonia,  sjiicope,  etc.,  were  observed,  just  as  they  are  at  pi-cscut 
in  such  cases. 

At  the  present  time  tlie  forms  of  hysterical  disease  which  art?  commonly 
observed  in  connection  with  the  evolution  of  puberty,  though  less  aggra- 
vate<l  than  tJiose  described  by  Hipprn'rates,  are  nevertheless  of  sufficient 
im|K)rtanee  to  deserve  more  eon t*i deration  than  is  generally  artwrded  lo 
iheni.  Thus,  even  the  ordinary  liysterind  |wiroxysm  ass<X'ialed  with  ejirly 
racnstnial  derangement,  and  usually  rrgariU'<l  as  ttto  trivial  to  require  any 
special  medical  eare,  may  he  an  inilintlion  of  serious  ntero-ovarian  irrita- 
ti()n  or  disi'ase,  the  m^leti.  of  which  may  possibly  evciiluato  in  the  gmvcst 
forms  of  ocrebro-ncrvous  disr>rder, — viz.,  epilepsy  and  insanify. 

The  Voice  in  Hysteria. — As  a  general  imlication  of  hysteria,  the 
changed  characlt-r  of  the  paltont'^s  voiet'  in  such  cases  may  be  mentioned. 
This  alteration  coa-^isls  in  a  loss  of  that  peculiar  sntlness  and  melody  which 
distinguish  the  female  from  the  male  voice.  In  hysteria  tin-  patient's  in- 
tonation eiOier  Iiecoraes  more  n>ngh  and  masculine  than  normal,  or  else 
becomes  more  shrill  and  piercing  or  metallic  tlian  usual,  as  well  as  more 
rapid  in  the  sequence  of  its  modulations.  The  hysteric  voice  is  not  easily 
described,  hut  once  recognized  it  is,  I  Iwlieve,  an  unmistakable  evidence  of 
nervous  functional  disturbance  consequent  on  some  derangement  of  the 
utero-ovariaa  functions. 

The  earlier  nervous  symptoms  that  frequently  occur  at  pulwrty  may  for 
a  time  be  unrecogniw^,  but  as  the  local  disease  progresses  dicso  corae  into 
stich  prominence  as  in  many  cases  to  obscure  all  the  evidences  of  their 
physical  exciting  cause.  The  most  important  of  these  manifestations  of 
hysteria  are  increased  nervous  susceptibility,  or  general  hypenesthesia,  and 
diminution  of  inhibitory  ner\-e-forcc,  together  with  perverted  moral  or 
mental  excitability,  and  in  some  cases  actual  delusions. 
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Hj'stoncal  hyporteatliesia  is  more  frnqueiitly  c(M»xistent  with  amenor- 
rinAfOrdvMiienorrlia'a,  nisultlii;;  fi-oni  iiUtiuc  ULst^osc  ur  displacement,  tliau 
with  any  palliolttj^ual  ineroase  iu  tins  t'linction. 

Hrsterical  Insanity. — The  coimei;tiuu  betW(Nm  montal  diseoB?  and 
Hutrual  diBorden*,  uutn*  i.*pwla\\y  umciiorrhrtu,  has  bc-cii  frw{ueiitly  <>l>- 
«md  by  alicmsts  as  well  as  by  ^-nfficologigt^.  Thus,  in  a  «isr  related  by 
Piofl,  a  girl  suffering  from  inaanity  was  plat-ed  under  lits  care  aliortly 
TV  t-he  imliiiarv  age  of  puberty,  which  paysed  over  without  the  oocur- 
*H»reof  the  ustial  changes  cfinnc<4ed  with  this  period,  A  tVr  a  couslder- 
i&Aif  ]&^se  of  vmnt,  however,  ttiie  dav  cxi  rising  from  bid  she  ran  and 
enlinoed  her  motlier,  ejEclaiming,  "  I  am  well  I"  The  eatomenia  had  jusfc 
flovcd  for  the  first  time,  and  her  reason  was  restored,  Ijoth  the  roenlul  and 
nfiroJurtive  systemH  thenraiurth  |K'ruiaueutIy  reanmiiig  their  uurnnd  I'linc- 
tiniil  <v)nditinn.'4. 

Hysterical  Gpilepsr. — \f  I  iMMnt*^!  ont  iu  a  former  memoir  of  miao, 
"Od  tlie  Cerfl»r*>-Nervuns  Bisordert)  peculiar  to  Wonu-n,"  this  disetise  is 
Im]a4nitly  olwrved  in  jjirls  of  an  hystericail  tempenunent  at  the  jwriod  of 
pflherty,  nor  tain  I  tall  to  mind  a  single  eoK-  of  anyof  the  different  forms 
"f  rpilopsy  or  hystero-epiIej>sy,  so  met  with,  that  wil^  not  aecompatiied 
*itii  eonw  dorangemcnt,  and  more  generally  i!Uj>preH3inn,  of  the  mejiBtrual 
fis)ctiun&. 

Hysterical  Trance. — llvstorioal  evidences  of  utcro-ovarian  disorder, 
•winirteil  witii  liie  evohition  of  ptilierty,  may  also  manifeiiit  themselves  by 
duuniihod  nervous  a<4ivity  and  ^Jierul  or  hx-al  anuvlhenia,  and  n»  well  by 
liip  ofpmiie  condition.  Perhnpe  the  most  renmrhablc  illustration  of  this 
fall  w  affnnh-fl  by  hyffteridd  tranix',  or  t^itnphom,  in  which  the  ordinary 
pMnumcfia  of  vitality  are  ap^Hirently  su!«|H-ndetl  by  a  morbid  eondiiioii, 
mii<iiigu iahttble  in  some  instances  fnmi  death.  A  brief  aeeount  of  some 
MUKca  of  lethargy  of  tliis  character  that  have  come  within  my  ex|>eri- 
«»»lli  perhaps  best  serve  to  illustnite  the  general  eourae  of  thewi!  inter- 
Wing  (wies.  Knller  details  may  Ix'  found  in  two  papers  of  mine  on  this 
■l||ocl  in  the  DnlAin  Jonriutl  of  Medical  St'iencf.. 

The  first  of  (he  following  eiuses  is  an  iuHtanoe  of  so-eallinl  hysteric  trance. 
A  vijutij;  Iiwly,  Miss  K.,  recently  arrived  at  puberty,  of  an  hysterital  tem- 
["•anii-nt,  but  otherwise!  apiiarently  in  perfect  limlth,  went  into  her  room 
*fl<'r  lunelietin  to  make  some  cliange  of  ilresvM.  A  few  minutes  afterwards 
ibp«M  fuund  lying  on  her  bed  in  a  profound  sleep,  from  which  she  could 
not  be  awakenttl.  When  I  firet  saw  hrr,  twenty-four  hours  later,  she  was 
*"o  sill  sleeping  tranquilly,  the  decubitus  Ix'liig  dorsal,  respimtion  startvly 
powpiible,  pulse  70  and  oxtTcmely  small  ;  her  face  was  |)allid,  Hps  niotion- 
n^ind  the  rxtrpinilii-s  ver\-  re^Id.  At  this  mom^-nt  so  death-like  was  her 
"pect  Uiol  B  tii-Siud  oliserver  might  Itave  d<Mil>(ttl  the  jiossibility  of  the  vital 
^k  still  hngeriiig  in  that  apjiarcntly  inanimate  frame,  on  which  no  external 
nnolttM  Hvminl  to  pnMluu>  any  sensorial  impn«sion,  with  the  exception, 
',  that  till*  pupils  responded  to  light.    Sinapisms  were  applied  over 
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the  heart  and  to  the  logs,  where  they  were  left  on  until  vesication  was 
onnu^ionef]  witliout  t-aualug  any  evideuou  of  |Kiiu.  FanidizatLuu  was  aliw 
resorte^l  lo  witbnut  eft'ect. 

In  this  state  she  remained  from  the  evening  of  the  31st  of  December 
until  the  allt-riuton  of  tlie  3«l  of  Janitarv,  when  tiie  puitu;  Ixt-HUte  com- 
ph-t<*l_v  innH.Tccplil.<lc,  the  surface  of  the  IkkIv  was  iey  culd,  the  respiratory 
movements  apparently  ceased,  and  lier  (vMidition  was  to  all  outward  appear- 
anit?  undistiujruJHhable  frotii  death.  Under  tlit  infltienee  of  rejMsited  hy|>o- 
dermic  iajwtiunb  uf  sulphuric  ether  and  other  remwliis,  iioweN'tr,  slie  nUlit'd 
somewhat.,  and  her  pnlac  and  temperature  again  improved.  But  she  etill 
shfpt  on  until  the  morning  of  the  !)l)i,  when  ^he  Huddeuly  woke  up.  and,  Ut 
the  gritit  iwtonwluueut  of  those  abuut  her,  cnlkil  fur  her  elolhes,  which  had 
been  removed  from  their  onlinan.*  placi?,  and  wanted  to  come  down  tn  l)reak- 
fast,  without  the  least  c(msctou.-4ne:kj  of  what  had  ooeurred.  Iler  recovery, 
I  may  add,  was  nipid  and  etimplete. 

lu  the  decoud  iustauoe  of  the  same  khid  tlmt  I  have  eecn,  the  patient, 
after  a  letJiarfjie  sleep  nf  twenty -.wven  days,  recovered  conBciouKne«s  for  n 
few  hnuffi,  and  then  relajMcd  into  her  former  comatose  cimdition^  in  whicli 
ahe  di«l. 

In  another  case  of  hysteric  lethai^  in  a  young  hwly  under  my  rare,  the 
tranof'  Ix^ted  for  Hev4'i]ty  h'liuv,  tlnrino;  whii'h  the  flU-keriuu;  vital  H)iark  was 
preserved  from  extiiietiou  oidy  by  the  iuvohmtary  aetlou  of  llie  spinal  and 
ganglionic  nervous  centres.     In  this  in^tanee  the  patient  finally  recovered. 

The  last  instance  of  pnifouud  cataphora  or  lethargy-  tliat  has  eome 
within  ray  own  oiiser\'ation  OLt-urrt-d  last  autumn  in  the  Mater  Miserieonliae 
Hospital,  in  the  case  of  a  young  woman  under  the  care  of  my  distinguished 
colleague  Dr.  Royd.  In  tliat  instance,  dwpite  all  that  medical  skill  (wmld 
puggPHt  ur  unremitting  attention  could  do,  it  was  found  im{>ossi)jIe  to  arouM 
the  patient  frr.ni  the  apparently  hysterical  lethargic  sleej)  in  which  bIic  ulti- 
mately sank  and  died. 

I  have  relerred  to  tlie  foregoing  i<ases,  occurring  in  oue  plivKician's 
cxpericni'c,  as  dispr«)ving  the  general  opinion  that  hysterical  lethargy  or 
trance  is  so  rarely  met  \vith,  and  is  then  of  such  triv^ial  pathological  impor- 
tan(v>  as  to  Ih»  of  little  If  any  pnu-tlcal  interest.  On  tlie  contrary,  from  my 
own  experience,  I  uiu  vouch  that  iht^e  conditions  are  of  fiir  more  frequent 
occurrence  than  is  genemlly  mippowd  to  be  the  case,  as  well  as  for  the  fact 
that  all  tlie  onlinary  external  signs  of  ap[iareut  (h'atli  may  occasionally  Iw 
thus  wmuterfcited  witJi  wonderful  similitude.  I  would  tlierefore  take  this 
opportunity  of  ni"ging  the  necessity  of  Ix-nring  this  in  view,  so  as  to  avoid 
what  I  fear  is  the  not  infreipient  pu^ibility  of  living  interment  in  bowo 
cases  of  too  hurried  bui'iol  under  such  circurastaiiccs. — a  calamity  tlic 
horrors  of  which,  I  may  liere  repeat,  no  effort  of  imagination  ran  exag- 
gerate, and  for  the  prevention  of  whidi  no  paius  can  be  exceeaive  and  no 
precautions  wuperflii'ius. 

Hysterical  Paraiysia. — In  many  instances  the  nervotift  ^rmptoms  of 


PCBERTY:  ITS  PATHOLOGY  AXD   HTGIESE. 


399 


Qterchorafiau  fiiuciional  disturbanoe  at  the  period  of  puberty  may  also  be 
nnurested  in  thn  Himulatinit  of  oveiy  fonn  of  pumlvrim,  from  tlie  most 
irivial  lixail  lu**  of  jKiwcr  to  anupk'te  paraplegia.  Of  t!ie  laltcr  1  rwentiy 
mH  with  a  wcll-raarUed  cxani]>lo  in  the  caae  of  a  young  ^Bj\y,  aged  Dinetcea, 
who  hud  never  mcnstrnaled,  and  wlio,  when  1  first  saiw  her,  had  \yccn  for 
Bctrly  tightceo  mouth»  confined  to  lx?d  witli  apparent  etjniplete  lews  of 
[unrer  wf  the  cxtremiiie*.  During  this  |ieriod  she  had  been  actively  treated 
in  H-veml  practitioueni,  bv  whom  slie  h:id  been  nltrrnatelv  Kubmltti^  to 
bndinaiou,  the  various  nene-tuuies,  blistering,  eold  niid  hot  l>atli«  and 
(looi-hc*,  as  well  as  uhimately  l>eing  enclosed  in  a  plaster  jacket,  to  remedy 
ll)b»uppoM<d  spinal  eautM-  of  her  condition.  None  of  ttieiie  remedies,  how- 
rvCT,  proved  of  the  smalle8t  use  until,  atW  an  interval  of  nearly  two  years 
&um  the  cftmmoncemcnt  of  the  attai-k,  hrr  rhangt's  for  the  first  time  matlc 
1^  appearance,  and  from  that  date  ahe  rapidly  refined  her  former 
httllli  and  rtrn-ngtli. 

Menstrual  Disorders  of  Pubert^^. — The  Dormal  course  of  the  evolu- 
tion i*f  puberty  ie  specially  liable  to  derangements  arising  from  tlie  various 
taur\)\i\  f(mditi4>n»  by  which  the  due  jH-rfctnuana;  of  the  function  of  men- 
atnutiuu  may  be  intertered  with.  This  disturbance  is  most  frequently 
ODcaMoned  by  amenorrhrea,  or  the  total  alMen<%  or  diminution  of  the  eato- 
■enial  discharge;  iftvondly,  by  dysmeuorrhri<fl,  or  tin-  diniindt  rnxl  jHiinful 
aooomplinhment  of  this  ttmetion ;  and  thinlly,  and  less  commoidy,  by 
Mmrrfiagifi,  or  abnorrmd  activity  in  the  utero-o\*nrian  changes  connected 
villi  ovulation,  and  miuscijueut  excess  in  th(>  resulting  menstrnal  di^vJmi^e. 
Bnt  alih<iugh  the  eflects  of  these  disorders  are  more  marked  during  jiul)erty 
tUn  |ierha|V$  at  any  subMHjueiit  epix^h,  inanmufrh  a^f  their  oct^irreuce  is  by 
9$  nous  n«triett!d  to  this  [H'riod,  It  would  Ih>  beyond  the  anope  of  the 
piMtt  article  to  attempt  any  discussion  of  their  general  pathology  and 
tatiment. 

With  n-gard  t*i  tlie  first-named  uf  thctic  disorders — viz.,  amfinorrhfea^ 
ilotty.  however,  be  here  obrter\T<l  that  ven'  undue  inipoi'tance  is  commonly 
Mrilxd  to  tlie  non-ap|>earancc  of  menstruation  at  the  usual  age,  or  to  ita 
nlMiquent  interniption  or  diminution,  as  the  HU[>iK)eH'd  general  cause  of 
n«riy  ull  the  ills  to  which  fcnmle  Bfwh,  about  the  period  of  pul>crty,  ia 
'«ir.  Ill  the  great  majority  of  the  itises  of  nmenorrhoen  for  which  at  this 
'■pidi  we  are  «>  fn^juenlly  wnisnlted  by  anxious  mothers,  the  functional 
■nrpilarity  U  mej-ely  8>^'mptonmtie  of  systemic  morbid  conditions,  to  the 
Itioiial  treatment  of  which,  by  appropriate  coiwtitntional  remedies,  rather 
«u  b}  any  futile,  if  nut  injurioiLs,  utiro-«)VHrian  or  loud  stimulation,  the 
<Ait1»  of  the  physician  should  in  such  cosui  be  directe<l. 

IKwienorrhfea  is  hardly  h«s  frequently  a.*wo*Mated  than  amcnorrhosi 
villi  the  i*|M^iai  hysterical  and  otiier  eon^titnlional  disorders  ineiilental  to 
I«liwty.  Under  these  circumstai»ws,  ditficult  menstruation,  although  occa- 
ttoUftUy  rrsulting  from  uterine  flexions  or  displacements,  or  from  stenwia 
OTQibcr  obelruciivc  cnusua,  aa  well  as  from  local  iuliammatory  cuudiUoua,  a 
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far  more  comniouly  merely  a  oanii>lication  of  coexiKling  (z;en«ral  nervous 
disorder  or  coustitutioiml  hv-pcraatbcsia,  on  tho  cure  of  which  the  dyamenor- 
riitpaJ  tnxible  will  at  onoe  subside. 

In  this  coiineottou  1  inay  add  a  ward  of  waruing  apunsl  the  ]M>puIar 
wistoni,  so  prevalent  among  all  classes,  of  tn-atJiiK  the  dysmeuuiTh<ea  of 
ptil»erty  by  wine  or  brandy.  From  long  ex|»eriencc  I  am  convinced  that, 
aa  I  have  elsewhere  olieerved,  iateni[>crauee  in  women  may  very  frinjueiitly  I 
1)0  traced  back  to  the  first  paiulul  menstrual  period,  when  alcoholic  tnimu- 
huita  are  often  fon^i-d  on  tlie  young  sufferer.  The  pdn  of  dysmenorrhtea 
being  thua  rclie\'cd,  the  girl  at  tlie  nejtt  similar  e{MN;li  naturally  and  no 
longer  reluctantly  seeks  the  same  solace,  until  in  this  way  tlie  victim  of 
dysnicnurrlitual  ali-oholism  may  gradually  become  an  liabitual  and  perhaps 
an  incurable  drunkard. 

Space  forbids  any  further  allusion  in  this  place  to  the  dliwrdcrs  of  meii- 
stmation,  to  the  influence  of  which  the  period  of  puberty  is  eo  susceptible. 
In  the  next  sr^'tioii  wc  must,  however,  refer  at  gix«.ter  length  to  a  ixmdition 

lerally  cunncetod  with  menstrual  derangements,  aud  the  occurrence  of  ■ 
which  is  jM-culiiu-  to  the  opttcU  that  forms  the  subject  of  the  present  article. 

Chlorosis— or  chloniniprnia,  ria  grctJi-sickncHs  is  more  pniperlv  termed 
— is  the  most  frequent  of  all  the  morbid  conditions  specially  incideiital  to 
female  pulM'rty.  This  complaint  may  be  reganled  as  a  sjieeific  form  of 
tmicmia,  tlie  Jtglobulism  in  liicse  cast-s  Ijeiug  jiriraarily  dej>cndent  on  a 
iH'unwus  of  the  ganglionic  nervous  system,  and  as  a  rule  is  coauecttxl  with 
cither  amenorrhcen  or  dysmcnorrhcca.  Tlie  history  of  the  disease,  its  symp- 
toms, an<l  the  line  of  treatment  by  which  thi-se  mav  Im'  n^licved,  all  f>oint 
1*1  the  accuracy  of  Kucheumcistcr's  conclusion, — viz.,  tliat  the  essential 
(.HUM?  of  the  ehlorotic  condition  is  the  retention  of  carbonic  acid  in  tho  a 
bltMHl.  This  theory  i«  sustaim-d  by  the  ftui.  timt  the  ehlorotic  are  veri.' 
wjnnnouly  [mtsous  of  the  pooivr  classes,  who  have  been  subjected  to  priva- 
ti^^i  of  fi'esh  air,  Kunlight,  and  exercise,  and  in  whom  by  the  conset^uciit 
diminution  of  pulmoiwir)- exhalation,  aidcil  by  the  lt«s<"ucd  menstrual  evacu- 
ation in  such  cases,  tJie  blood  is  surcharged  with  atrbouic  acid  as  well  as 
poor  in  red  corpuscles. 

Chlorosis  is  characterized  not  bo  mitdi  by  tlic  s«d!i>w  or  slaty  iMiIlor  of  the 
mtarHHHis  surfiiiN;  (for  this  is  not  essential  to  the  disease,  and  the  skin  may 
br  dcttdly  white,  without  a  greenish  tinge),  as  by  a  universal  and  decided 
ilcbility  of  the  whole  frame,  and  sometimes  even  a  degree  of  torpt)r  of  J 
imrticular  ot^ns.  There  is  a  general  weakness  of  the  muscular  system,  ™ 
lUhl  wv'arint-ss  aud  languor  of  body,  with  listUv^ness  of  mimi,  the  patient 
b«4u^  iiHlis{)ostxI  for  any  exertion,  easily  overcome  by  fatigue,  nen'ous,  low- 
•Mritcd,  and  fre*|uently  a  prey  to  singularities  of  tem|>cr.  There  is  gcncr- 
dJK  icvwe  i"«'urrent  headache  or  vertigo,  and  sometimes  an  impaired  state 
tfJt  tKe  roemorj-  and  of  the  faculty  of  attention  ;  the  sleep  is  disturlieil, 
the'  i-hlonitic  sufferer  being  either  pretematurally  wakeful  or  abnonnally 
UtuVitif.     Tho  eye,  in  well-marked  eases,  is  dull  and  heavy.     The  lips  and 
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infne  an*  at  first  exsangtune  and  pallid,  and  subHefpioutly  pnupiit  a  ]>erai- 
birila^  hue.  The  tcmpcratuiv,  more  esptx'iully  timt  uf  liic  oxtrfmitieft,  is 
dqmcsed.  The  pulse  \s  gmall  and  weak,  r>f>en  rapid,  and  easily  fluttered. 
IVre  U  frequently  (Hilpilatiou,  itt:urriug  in  attackin,  or  of  a  more  |>emia- 
unt  character ;  more  frwjuently  still,  there  is  a  sense  of  siiikinfj;  in  the  prae- 
cnidii,  with  irrt^ilar  action  of  the  hciirt,  or  imperfect  synoipc.  There  ia 
BHuUr  a  de^rrce  of  hreathlcssiies.^  exjHTJeuced  on  any  exertion  ;  mjmetimts 
fit»(»f  dyspna^i ;  *imetimtn  a  sonorous  cough.  The  appetite  is  abnoniial ; 
nrTMonally  it  is  morbidly  inerwwe<I,  but  more  usually  anorexia  is  pivwent, 
unl  the  patient  loathes  food,  or  i»  siek  ader  eating,  or  much  trotd]lt>il  with 
iMlencv  and  gastrodynia.  Often  there  is  a  dc*sii"e  for  indijj;estible  8ul>- 
ttotw,  particularly  chalk,  magnesia,  or  even  cindera.  The  ImiwcIh  are  cx»- 
^vt,  ofU'n  olistiuately  so  ;  or,  if  lurt,  tlie  stools  an>  4hLrk  and  otllnisive.  The 
ibdcKDen  ia  not  uncommonly  ttmiid,  swollen,  and  variable  in  size.  The 
Imltaud  feet  tiwell  at  ni^^ht,  witii  u<leina  of  the  eyelids,  if  not  of  the  whulc 
fae,  pBrticuIarly  in  the  morning.     The  urine  \»  mninty,  thotii^h  clear. 

In  addition  to  the  foregoing,  many  other  of  those  olxK-ure  RymptoniA 
wliidi  in  girls  are  so  frapiently  met  with  about  the  time  of  puberty  may 
iim  Ik*  found  connected  with  chlorosis.  Of  this  kind  is  that  severe  lert-side 
pttD,  othern-ise  inexplicable,  so  often  complaine<1  of  at  thin  ug(>,  as  well  an 
iki*  iutetise  nervous  headaches,  brcathlessne«s,  and,  in  tine,  that  liost  of 
kjvtvrical  symptoms  by  which  all  the  features  of  orgitttie  and  fum4:ionul 
diltue,  whether  ptdnionary,  gastric,  or  cartliac,  may  be  simidatcd. 

Trtfitmcnt. — With  ref.Tird  to  the  trt-atment  of  eliloitisis  I  would  bore 
ttpfit  that  our  attention  should  Ik*  primarily  directed  to  the  rectification  of 
llatoTor  4if  dij;erttion  which  is  a  chief  mtiw?  of  tlie  chamcterislii^  aj^Iolm- 
fcin,  (iud,  secondly,  to  the  depuration  of  the  vitintwl  blotxl  by  the  exeretoi-y 
«SWis,  rather  than,  as  is  too  (tften  dotie  in  such  nisoa,  to  the  restorution  of 
t^'slimenial  discharjf^,  the  supprex-^ion  of  which  should  hi-  rcg:inled  aa 
■nriy  a  syraptora — olbeit  a  primary  and  most  importaut  one — of  the  con- 
■itntional  diMinler. 

In  aecorrlance  with  this  view,  the  mtional  treatment  of  ciilorosis  must 
tlxff&tPB  be  approachtxi  by  means  i^apable  of  strength  en  iuf^  the  general 
T*"!,  ami  more  f*(KX'ially  improving  the  tone  of  the  orjpjuB  of  digestion 
>ttl  ejtription.  For  tlie  first  pur|Kise,  open-air  exercise,  five  expoflure  to 
■di^tt,  and  suita)>lc  food  are  obviously  more  essential  than  any  of  the 
phvnmccntiml  rc^iuroos  at  our  command.  Even  if  onr  main  object  were 
ta»  cmr  of  ihc  nmcnorrhrwi  connectc*!  with  the  cbbirotic  condition,  and 
W«n  if  vre  ha<i  mwlicines  more  certainly  emmenagogue  than  we  |hjb«'ss, 
•f  might,  when  wo  siiocecdal  in  this,  attribute  our  sucvoss  chiefly  to  sucli 
■WBi  as  tend  to  improve  the  general  health  and  strength.  We  would, 
vn,  nnmimcnd  regular  exercise,  proportioned  to  the  ability  of  the  ]iatient; 
thi?  lur  of  tlio  warm  or  tepid  salt-water  bath  every  day,  succeeded  by  frio 
tioD  with  dn,'  flnnnrl  or  a  soft  bntfh  ;  sufficient  clothing,  and  particidarly  a 
flttncl  dree ;  a  notirishing  and  digestible  diet ;  the  administration  of  bitter 
Vou  1 M 
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and  tonic  medicines  in  varied  furms,  preparations  of  iron,  such  as  chalylimip 
wiittTS,  tintTture  (if*  luiiriutiHl  iron,  or  tlie  hulHSirlMiuate  uf  iron,  aluue  or 
combimil  with  myrrii,  or  sulpliatc  of  iron  wllli  (|uiuiuc,  «r  a  graiu  of  Icdi^^^ 
of  iron  in  a  bitter  infusion,  and  ai*senic  ^^^| 

Tbe  iisf  iif  chulylM'atf^  luint'ral  waters,  intprnally  as  well  as  extemaily^^ 
is  of  seir-c\'iJi;nt  scTvicx*  iu  tiic  chlorotic  state,  uulesi  the  jiaticnt  be  of 
full  habit,  in  wiiich  case  purgatives  must  be  premised,  and  afterwanU  ooi 
jt«ued,  wi  far  as  utt-esHary. 

Tuberculosis  and  Strumous  Disorders  of  Puberty. — Having  dti 
cnssod  in  thp  preootlinj;  sections  the  mnst  imjwirfant  nf  the  special  disordt 
diruutly  oouuected  with  the  ur^inic:  and  functional  evolution  of  the  n>pn>> 
dnctive  system,  we  must  now  briefly  conpi<3er  some  other  forms  of  dis- 
ease to  whieh  the  jH'riod  of  pulKMly  is  tf[>e(-ially  liable,  even  although  their 
oecurrejjtw  is  not  limited  to  this  a^e  and  tlieir  etiolopy  must  in  some  instanc 
be  sought  in  causes  operatiug  at  au  autoccdout  e[Mx.'h,     Of  thoi^  mnladii 
the  most  important  in  thi^  connection  are  the  various  forms  of  8tninioj 
tubereuloim  complaints  whicJi  constitute  so  large  a  pn>portiun  of  the  dil 
eases  of  puberty. 

Within  the  last  few  ycjirs  the  frequency  of  such  afiections,  a»  oWrvc^^ 
in  my  bospilal  pnictin-,  has  become  notably  increused.     The  cxplanutiou  Q^| 
this  fact  must,  I  think,  be  lot>kcd  fur  in  circumstances  preceding  the  devel- 
opment of  puU-rty,  and  is  miiiiily  referable  to  the  dietetic  and  }iypcnic  mi;«- 
maiinfTPnicnt  of  childhood,  more  espeeijilly  to  the   fnijuent   employment 
of  unMiitablc  condiments,  such  as  tiuned  and  other  arti6cial  so-called  milk- 
prepnmtions  as  sjibstitutct?  for  the  natunil  food  essential  for  the  healtbj 
nnlriiLon  of  chihlrfn. 

The  acute  forms  of  tuberculosis  which  arc  most  common  during  youl 
have  l)ecn  obsen-t^l  by  Colinheim  and  Klcl»s  to  resemble  the  infwtive  di*^ 
eases  in  their  ?rimotic  origin  from  a  sjMX'ific  vims,  wlu'lher  gcncrutcxl  iu  the 
body  from  caseous  matter  or  introduced  fi*om  without.  The  latter  is  prob- 
ably generally  the  cjisc  in  the  tuU'rcular  diseases  so  »)nm)on  among  the 
children  of  the  poorer  classes,  into  whose  dietan.'  linneil  or  pn'«*-'r\-ed  mill^^ 
now  enters  liu-gely ;  for  tlierc  can,  I  tliink,  be  no  guarantee  timt  the  cow^J 
furuishiug  this  supply  are  not  suffering  from  ptrlsiwhi,  or  Ixtviuc  tuber- 
Ciditsis,  as  tlie  disease  is  very  jirevulcnt  and  does  not  inalerially  affpct  the 
quantity  of  milk. 

The  foit^Tfing  views  as  to  the  frequent  origin  of  tuberculosis  from  in- 
fectetl  milk,  to  which  I  called  attemJun  in  "The  Tninsaclions  of  the  Ii 
tcrnntional    .Mitlical   Congress  of   1881"   (vol.   iv.),   have   been    etronjdj 
corroborated  by  tlie  recent  researches  of  Prof.  n4>ningcr  (TlVmrr  Jledizit 
Preme,  Scpteinlier  Ifi,  1888).     ItegjipdJng  the   frtxpieucy  of  tubermdosk 
Prof.  IkiUiugcr  maintains  that  in  largo  cities  from  forty  to  tifty  |»cr 
of  all  deaths  may  be  ntlrihuted  to  this  discaap.     Recent  CTperimeuts 
his  lalwjmtory  tihow  lliat  milk  may  prove  infectious,  whrther  taken  froi 
COWS  suiieriug  with,  local  or  from  those  suffering  with  general  tubcrculusift^^ 
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Al  io  (idler  infcctioiig  diseases,  tbe  quantity  of  ttilK-n'tilou^  material  intro- 
dtttd  ioto  the  economy  strongly  influences  the  severity  of  inleetioD.  Only 
s  frw  ilrnpe  of*  nndiiulff)  milk  fnim  a  tulierciiIoiiM  it)w  pn*vr«l  siiffieient 
to  pnxiucp  typi(^  miliary  tulicreulosii)  in  atiimul.-*,  but  when  thtij  quantity 
nwltrwent  any  material  dilution  its  efferts  wei-c  nej;a(!ve.  This  latter  ob- 
i»nition  would  suggest  the  use  »("  lullk  taken  i'nmi  many  «iwh  mtlier 
tkui  from  one  eow.  The  noa-infcctiousness  of  meat  from  tuberculoiia 
iiiinals  mxs  proval  by  tukii)^  tlie  muscles  of  t^^elve  tubeR'uIous  cows 
■id  injecting  the  liquid  ohtaineil  into  the  peritoneal  cavities  of  sixteen 
^iMi-pig8 :  no  tulMTculosis  resulted. 

With  Pc^jard  t*>  the  enmbility  of  tuberculosis,  Rollinger  refers  to  many 
wnripjik^  made  on  individnai"*  in  whom  lesioua  nf  a  fnnm^r  (uliereuloais 
siy  fnund. 

Ii»rnlatinn!4  made  with  material  obtaintfl  fn>ui  twelve  (Tap^ulaled  caj;4t>oDS 
podtesuu  twenty-six  jiuimids  resulted  in  llie  development  of  tuberculosis 
in  twenty  of  the  animals.  The  exiKTijuent^d  res-ults  show  that  tn  twenty- 
U  suspected  vat^ea  of  tuberculosis  of  the  puhuonar}'  apiep»,  wven  only 
(timrtv-wven  per  cent.)  were  uou-iufoetious.  Fnr  tiie  mien»9<'opii'al  aua- 
tavuad  dit^io«MS  the  faet  is  important,  that  all  apical  atfeedons  of  the  lung 
in  to  be  reganled  as  Infcctiaua,  as  long  as  caseous  op  easeouH-ealcnreona 
piriws  are  present.  Those  cases  only  van  be  dcnominate<l  as  cured  in  which 
Mlpk^  nk«tricrs  arc  pnweut,  with  or  without  ttilwireous  iufiltrntlon. 

Anotlier  cause  <if  the  inci-eiising  fr«pipucy  of  serofulnus  and  tubereidar 
&mlofs  is  tlie  physical  deteriurattun  of  our  iH-nple  arising  from  tliat  wide- 
•pwd  Intemperance  which  \f^  nlmfwt  o»  general  among  women  as  it  is  among 
omIiUkI  the  eonsetpient  toxicological  effect  of  nlcitholism  on  the  wreteheil 
*%rii^  of  these  drunken  jmrents,  who  further  |»ay  the  [lenalty  of  their 
pnpiiutore'  exccases  by  tbe  development  of  scrnfiila  nud  tuljeindosis  as  the 
iwk  of  aemi-^nrvntirtn  and  iM-glci-t  during  the  finjt  yeni-s  «f  ]if»».  I'mljably 
•«  local  L'ireumslaui-cs  have  much  to  do  with  the  prevalence  of  aeroi'uluus 
•od  tubercular  diiwavs  in  other  large  to^^-ns  ns  well  ns  in  Dublin.  Nor  can 
(fen?  lip  any  diuibt  that  the  situation  of  thiit  city  in  the  low-lying,  Iwidly- 
dainnl  valley  of  the  Liffey,  and  the  densely-inhabited  sf)UHlid  tenements, 
•"•p-nerally  devoid  of  the  most  nccess(ir>'  sanitan-  rctpiircments,  in  wlueh 
""  ponmrt  elnsfl  of  a  povorty-slricken  population  an^  cntwdeil  tngcther,  have 
•  •Irtmorating  influence  on  the  physii^a!  condition  of  the  ill-hKlgcd,  ill-fed, 
*m]  ill-chtd  scrofulous  children  who  from  thence  recruit  our  hospitals  and 
pwnaturely  fill  onr  ecmeterics. 

It  would  be  imjxissible  to  eon^der  here  so  wide  a  question  as  the  relation 
of  RTRtfula  to  tuberculusia ;  but  I  may  ventnre  to  reitemto  my  adherence  to 
tftt'ililrr  <l(wtrine  tm  this  snhjecj.  which  I  have  elwwhere  diRrnssed,  and 
•hi'-li  wa#i  fir^tt  impressed  on  my  mind  when  a  student  In  the  S(^>rorula-hauut<'d 
l"»T>ital9  of  Algiers, — namely,  that  the  scrofulous  diathesis  is  the  prolific 
ud  primary  wurce  of  all  ttilwrculons  disease,  whatever  part  of  the  IkmIv 
BH/  be  ihna  affected,  whether  it  be  the  lungs,  tiie  nieuingca  or  subatauce 
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of  the  brain  or  spinal  f^ortl.  the  mesenteric  glauds,  the  cancellous  structure^ 
or  artk-ulatiu^  surfa(H^-s  of  the  iMmtv,  or  the  external  g-lanihilnr  siystem. 

In  my  work  on  "Clmnjre  of  Climate,"  the  first  edition  of  which  w. 
jmi.lishoil  many  years  aa;o.  I  dwelt  on  the  evident  conncctiuD  bctweeo 
*;n(fiila  and  phtlii.sis,  and  alrto  jjointed  out  tlie  Kintof^ioiif  or  infeetlouB 
ohanictiT  of  these  diseofM.^  under  certain  eonditiuni*.  ]  may  therefore  I>e 
permitted  to  claim  some  interest  in  finding  similar  views  now  adopted  oa 
these  qiiestiuui>  Itv  the  most  eminent  ru-eiit  imtholopstit. 

One  of  the  moat  fretjtieut  furms  of  pulmonarx-  tiilxireular  di^^ea^e  tliat 
come  nnder  treatment  at  the  Dublin  Children's  Uodpttal  is  niilian.-  lubercu- 
losr.i,  or,  as  tlie  old  writers  well  termed  it,  acute  nr  galloplnp  ormsumption. 
In  many  iiistauecs  1  have  seen  miliarj^  tutiereulization  of  the  Iniigs  ymm 
throuj^h  all  its  stamps,  from  it*(  first  reeo^ition  until  the  luitieut's  death^ 
within  less  than  a  uuuith.  The  rapi*lity  of  the  race  towanls  death,  and  th 
aitHtiiiiumying  similar  tulieit-ular  iuHltration  of  the  meninges  and  8ul)(<1aTK'e 
of  tbu  brain,  peritoueum,  liver,  etc.,  in  sueh  teases.  leave  little  i^oom  Ui  (|nes- 
tion  the  fact  that  acute  tulKTcnlo&is  is  essentially  an  auto-infeetivc  disease 
Within  the  last  few  years  a  new  light  lias  Imsmi  thrown  on  the  eause?*  and 
uK-llii-td  uf  developuieiLl  nf  tubercular  disorders,  conLvrniug  which,  until 
recently,  the  views  of  Bidil  as  to  their  origin  from  anto-inoeulation  with. 
caseoUK  matter  in  the  ImhIv  were  cenerallv  at^eptc*!.  This  chM-trine  has  l)eeil; 
disturl»t<l  by  the  discover*'  by  K<x*h  (in  ISHiJ)  of  the  ^[lecific  Imeillus  of 
tubercle,  and  by  the  more  recent  researches  of  other  pathologists  in  the 
same  direr-tion,  which  enable  ns  in  s^nne  measure  to  understand  the  extraor- 
dinary rapidity  with  wliicii  pulmonary  tuEn-rcuhwis  too  ofU-n  supervenes 
on  an  attack  of  broueho- pneumonia,  particularly  in  stnimons  patients  at  the 
age  of  puljerty.  Nor  is  it  to  be  wondered  at  if,  in  ehililren  thus  previously 
enfi-cbled  by  diutlieais,  the  struggle  for  existence  betweeu  the  spivide  miero- 
orgauisms  of  disease  and  the  colorless  bl(XKl-<x>rpuseles  or  leucocytes,  which 
have  been  recently  graphically  de3cril;e<l  by  Dr.  I^tham  and  by  Metschin- 
koir,  fjhould  so  s(H"edily  i-esult  in  favor  of  tJie  almost  iucrcdibly  rapidly- 
multiplying  W^iUi. 

Treatmeni^ — Be  the  pathogenesis  of  tubercnlopis  what  it  may,  there  ea 
T  think,  Ik'  no  <piestinn  of  tlie  fact  (hat  (lie  ilisease  is  most  gejierally  devel- 
oped at  [Hilx-rty  in  patients  of  an  titherw'isc  evidently  strumous  dlathcijia, 
and  that  its  priman,-  predisposing  cause  is  generally  traecnble  to  malnntri-i 
tion,  gencnil  or  local,  in  silcIi  eases.  Under  these  circumstances,  and  bt^rwj 
ing  in  mind  the  fuels  ascertained  by  itt^nt  investigati(mA  just  referred  to,  it 
is  obvious  that  our  primary  therapeutic  efforts  should  \ye  directed  towards 
endeavoring  so  to  enrich  or  improve  the  tHindition  of  the  circulating  Hnid  as 
to  increase  its  e3|«d>ility  of  resisting  and  destn>ying  the  micro-organisms  by^^ 
which  tulxTculosis  is  developed,  and  that  for  this  purpose  we  must  seek  to^^ 
re<!tify  any  existing  error  of  nutrition  that  may  result  from  defective  nutri- 
ment as  well  as  fn^m  impairctl  powers  of  digestion  and  assimilation.  These 
iudioations  should  be  borne  practically  in  view  in  the  selection,  for  such 
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putrats,  of  a  dietary  not  oTi\y  easy  of  digestion  and  assimilation,  but  also 
»)inially  ricli  in  tlnw*'  eU'rai-nlii  uct^t-d  to  Htivripdien  the  (y)nHtilulinn  againrt 
ifae  iuniuU  of  ili«  prolitic  niiciiM)i^uisms  by  which  tulx-rculo^is  is  dcvel- 
"|wl.  The  arnmgt'mcnt  of  that  dietary  must,  howevor,  be  so  larpely  oon- 
uiJImI  by  th<*  cin'imifiUuioi's  of  twU  (ai*e  an  to  render  it  inipo**ibK»  to  lay 
tlwo  aiiy  gt'ocral  dinxTtitHis  on  tJiis  jMutit.  I  may,  howovcr,  observo  that 
9(caeii(  iht-  spcoia]  requirements  in  this  respect  of  eitnimo-tiiberciilnr  youth 
»fF  (o  a  large  ejttent  Btipplitnl  by  the  lood-m«>dicitu«  with  whit-li  modem 
[i(J)'pbarni.iey  lins  now  armed  us  for  the  stru^le  with  tul>ercular  disouse, 
vhrrpin  pharmaceutical  remtilies  must  be  assij;ne<l  a  phiee  entirely  subsidiary 
tofavgieuie  an  well  a»  dieti^ie  mauagi'meut,  by  articltu  guch  aa  ctid-liver  oil, 
ail&wi,  and  the  various  pn|KirHtions  uf  iiiult.  Among  the  many  otlier  reme- 
iliaof  a  somewliat  similar  cla.-%s  uliirh  niv  spwl.illy  available  in  these  cases, 
nooeare  more  generally  sorvnceable  than  the  officinal  tn-nips  of  iodide  and 
phoBphate  of  iron,  or  the  many  valuable  eombiiiationsof  this  with  other  salts, 
•chas  I'arrishV,  or  StjuiivV,  or  l)u«irt's  ^yrup,  or  that  which  ]  have  found 
ipKtally  useful  in  the  ehrouie  wasting  disorders  of  tubcivulous  or  strumous 
nnrtli, — namely,  Fellows's  syrup  of  the  hypophospliitc^  of  iron,  lime,  and 
ptttdi, — witli  other  tonics.  In  tliis  eonupi-titm  I  may  a^in  oliserve  tiiat  w* 
«  find-medieJuc  in  such  cases  there  is  nothing  more  generally  benclieiiil  tbnn 
IiUi  niftss.  This  s|»eeies  of  alpe  (the  C'hniuintft  cr«/>iw»),  of  which  the 
M-churea  of  Jreland  furnish  an  inexliauHtible  supply,  whk  recomm<'nded 
opirards  of  half  a  century  agx)  by  Dr.  T*Kl!iuntcr,  of  Dublin,  a-*  an  aiiti- 
snimiiu-i  remetly.  But  at  the  present  day  the  value  of  Irish  moss  in  this 
My,  aud  a**  un  artich*  of  diet,  apjH^i-s  gencndly  ignored  or  unknown  ; 
•odboiMv  I  take  this  opportunity  of  bearing  my  testimony  to  its  utility  as 
wi  ibundaiit,  cheap,  «aHily-pre])ared,  jtalatable.  and  generally  serviceable 
Mti<'li>  i»f  f.Kid  for  thow  suflVring  from  any  i.f  the  <'hnuiie  diseases  which 
wptmnrtled  with  the  scrofnious  diathesis  during  pulH-rty. 

In  the  way  of  mt^ieine,  iodine  is  still  the  only  dnig  for  which  anytliing 
likf  I  s|)i\*i(ic  pmiMTty  ran  Ih*  rlaimc<I  in  tliese  caKeB;  and  the  r(«s{>n  tliat 
•*•'.■  benefit  is  not  generally  derived  fnim  its  cmjilovnicnt  is  pndwblv  that 
*  u  miw  seldom  given  in  tlie  metallic  form  and  in  tlic  long-t-imtinucd 
niiniite  ddfles  originally  ad\*ised  by  Lugol,  in  whose  hands  such  benefit  was 
otitairw-d  from  Ita  use. 

Tltc  hy^rjeuic  and  eliimitic  treatment  of  the  chronic  slnimo-tul)ercular 
^iwdeni  of  ptilierty  is  a  subject  of  considcnible  pnirtical  imiwrtanee,  and, 
lltiioQg^  we  cBO  only  extend  the  lienefil  of  favorable  hygienic  aud  climatic 
■auditions  to  a  oomi>aratively  small  cltuis  uf  strumous  patients,  still,  so 
Smi  are  the  remMlial  advantages  of  such  tnatment  that  it  obviously  de- 
ntnAt  nnr  careful  consideration.  t)n  this  [w>int  I  nwy  venture  to  s|>cak 
with  «ime  (Y^nfidence,  having  devoted  much  attention  to  the  influence  of 
ditngp  of  climate  and  the  uses  of  mineral  waters  in  the  treatment  of  chronic 
•nifuluut  and  tnl»er<idar  ermipluiiits  during  several  years  iiasscd  in  various 
instant  hcttltb-rcsortM,  and  repented  visits  to  foreign  spaa. 
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Change  of  climate  and  the  use  of  mineral  waters  are  especially  ad%'an- 
tageuiis  in  the  trcatmeiit  of  the  diruult;  tubcnniluu^  and  Bcrufuluus  diseases 
of  early  life,  in  whii-h  nu  brief  course  of  trcutmeul,  huwcver  judieiuu!),  can 
be  expM;ted  to  t^mnteraet  the  nin-^titutional  effetTt  of  years  of  disease. 

The  raiueiul  wat*n"s  moj-t  j^'iifrally  serviceable  in  tbe  chnjuii;  disiinlers 
of  strumous  youth  are  tlie  iudated  and  bromaied  saline  spring^),  of  which 
Wilding  iu  Switzerland  Is  that  from  whieli  I  have  found  the  greatest  beueiit 
derived.  ^M 

The  simple  cholybcBto  mtneiul  waters  are  ver\'  generally  useful  iu  the^™ 
maim<^'m(!ut  of  im>»t  of  the  Htnimo-tidjorcular  dlwaj^CH  of  early  life.  Waters 
of  tlii»  v\asA,  eontaiiiing  the  eurlxiiiate  of  the  protoxide  of  imu  in  the  inudi 
ea**i]y  assimilate*!  form,  with  excess  of  earUjnIc  acid  gae,  are  p^jwerfully 
Ionic  and  stJmijlatiu^,  inereariinjc  dirwlly  the  nuinlMT  nf  red  eoi*pnHcleg  and 
the  amount  of  Ineuioglobin,  botli  of  which  are  so  much  dJminii^hMl  in  these  i 
cases.  I 

The  tliermal  aracniatcd  wnters  are  also  especially  beneficial  in  the  treat-  | 
meut  of  the  Htnnnuns  dis^irdem  of  puberty,  as  well  a»  In  the  anomalous  I 
hysteric  alfwtions  of  chlorotlc  jrirU  ut  this  ajre. 

Cold  sulphurous  waters  are  also  serviceable  in  some  forms  of  these  | 
ehnniic  afluctions.  But  the  thermal  Hpnn^  of  this  clai«,  although  oeca- 
sioualty  prcMTilH-d  with  much  benctit  iu  la^es  of  serufuluus  euniplaiuts 
(lieing  powerfully  stimuluting  iu  iheir  action  on  the  \-Qsculur  and  cerebro- 
spinal neiTons  ftvpteni),  always  refjuire  givat  (taiitiou  in  their  upc,  and  are 
»i|K^;ially  ajutra-iiulicau-*!  in  cases  of  active  tnbeivulous  diseaac. 

In  cliange  of  climate  we  have  another,  and,  as  I  lielievo,  a  most  effect- 
ual, remeely  ior  ebronio  tuljert!i]lar  disease.  There  lire  no  t'otvi*  in  whieJi 
tlie  U'nefirial  iuHueuce  of  change  of  climate  may  be  so  coutideutly  li0|ied 
for  as  in  youth  of  cither  j»'x  prodisposse*)  to  «>usiimption  by  tlio  scrofiilotis 
diathesis.  In  such  rases  tlie  constitntion,  Iteing  yet  urifornuil,  may  Ije  ex- 
jMjeli-d  to  reireive  and  ivtaiu  whatever  impreasiou  a  pure,  bracing,  or  mild 
air  i-an  produce,  and  thus  they  may  l>e  cna}>UHl  to  pjiss  safely  the  critical 
period  intervening  between  ehildhuoil  and  pulierly.  The  cliuuites  Huitable 
for  this  pifdis[H(sition  to  phtJiisis  should  be  dr)',  nioderalely  warm,  and 
bim-iug,— dryness  of  atmosphere  l)eing  the  esscutial  condition. 

.At  present  the  ii«dth-rpsorti*  most  in  vogue  for  this  class  of  patients, 
and  iu  nuuiy  eases  very  judiciously  selected  for  them,  are  the  cold,  dry, 
touie  climates  of  Alpine  tUstricts,  such  as  Davos-Plati,  in  the  elevated  table- 
land of  the  Upper  Kngadine,  anil  other  similarly  situated  niounlaiii  sanitaria, 
of  whicli  there  are  seveiul  iu  the  United  Static  as  well  as  iu  the  Old  World, 
— the  Adironda«-'U  Mountains  in  New  York,  Asheville  in  North  Carolina, 
and  numemua  elevattnl  rt^ions  of  Uolonido  and  the  Uoi;ky  Momilains. 

The  primary  eifii^  of  a  <-«jld,  dry  eliniute  and  uf  a  jaire  motmtain-ataioa« 
pherc  is  unquestionably  tonic  and  bracing  in  the  eaae  of  a  still  moderately 
stnnig  allM>ii  slrnnious  youth,  iu  whom  a  lenden<-y  to  tuttereulons  disease 
exists,  and  hu.^  been  fostered  by  liie  iu  the  impure,  variable,  and  humid 
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of  any  ofour  ovcriTowdtHl  fciitrt-s  of*  |>opiilution.  AV'Iicu  sut^li  a 
reniovwl  from  one  of  tht-se  hot-bods  of  tuberculosis  to  a  drj*,  cold 
ifnutP,  thp  rpspimtioii  Iio<v)mo8  more  onei-gt'tir,  more  4)xyg»*ii  hoin^  n-ijiiirwl, 
and  mon?  corlioiiio  acid  (>xliidt>J,  to  !4iip|}ly  wliii-li  im!n'ttsed  tixnl,  c^^HX-inlly 
ofifiitty  cliaraoter,  is  cousuiued.  Thus  the  blood  is  directly  ciiriehed,  the 
[•nijKrttion  of  h^uiipglubin  and  rfil  txirpusclt*,  the  oxygen-carriers,  Ijeiug 
lugneutcil,  awl  the  general  nutrition  of  the  system  is  improved.  But,  on 
tlie<i(li(>r  hand,  those  whose  oonsiitntions  hnve  Iscen  longer  and  more  BoriouRly 
lAilnl  hv  the  M'nifnlnim  (^chi'xia  or  its  Utvnl  ntiLiiift^tatiocis  innst  be  injured 
liTUp).)8ure  to  the  oild  rarefiMl  atmosphere  of  on  Alpine  height.  In  sueb 
ft  dimnlo,  if  the  |i«iieht's  vital  enorfjies  had  been  prevlourtly  Inwend  by 
duunic  dtfi<tis<',  tlte  blood  repelled  rroiii  the  8tirfatv  of  the  JHxly  by  eold  must 
be  driven  baek  oo  tbe  internal  orjpins;  and  if  active  pulmonary  disease  be 
dtrdopcd,  then  the  diminished  pressure  of  the  atinospliere  in  these  Al[)ine 
lwaltli-ii»on8,  and  the  sudden  and  frequent  vartatiotu  in  tJie  ehx'trimi  am- 
i}i(ioD  and  teni|H'r:iture,  as  well  as  thu  presenn!  of  tJie  air  to  which  such 
pUe»  ore  necessarily  subject,  must  aflbet  the  txilance  of  the  circulation,  and 
pfwla**  mope  or  less  pulnionnry  irritation,  if  not  euugesiitin  or  hwmoptywB. 

Uenoc,  fnnn  extensive  jtersonal  exj)crienee  of  tlie  i-fVects  of  change  of 
dinate,  I  would  venttiix?  to  deprecate  the  too  general  adoption  of  mountain 
ttnitaria  in  all  csiscs  of  eonsurnption  whi4rh  is  now  coniinfij  into  fa.'iliion ; 
■or  indeed  dues  it  need  any  such  cxperieuee  to  show  iJiat  cliaiige  of  ellmatc, 
lib  all  other  remedies,  must  be  prescribed  on  rational  principles  and  with 
dncn^nl  to  (he  spci-inl  condition  of  cjieh  individual  |i;tticnU 

lb  aelw-ling  a  winter  resldcau'  for  children  sulVentu^  from,  or  pn^lisposed 
to,»aydironJc  tnbeixndoiis  disease,  primanr-  consideration  should  be  given 
lotli«a>m|kanttivc  faclliticfi  and  induccnicntA  fiir  o[K'n-a:r  exercise  whieh  are 
iffimW  hy  ditltreut  heallh-resi>rts.  As  a  general  rule,  consumptive  childn^n 
•*  disinclined  or  unable  to  undergo  any  fatigue,  and  love  to  hang  over 
dvliv,  whenra  their  fricmls  ft«r  to  disturb  them,  "lest  they  might  catch 
rak  ouM."  But  how  mistaken  tliis  view  is  needs  no  argument  :  fur  sucJi 
clifldrwi  free  exposure  to  pure  fresh  air  and  sunlight  are  all-cssential. 
Ham-,  in  choosing  a  hcnlth-resort  in  tlieiw  cases,  preference  must  Ix;  given 
ll  wlwtcver  place  tlic  climate  of  whicli  will  piTmit,  with  sjifcty,  of  the 

Itmrni  €X]Mjsure  to  the  open  air,  and  the  situation  of  whieh  will  aSbtxi 
t^grpstest  inducements  an<l  opptirtimitica  for  out-<loor  exercise. 

OenaraJ  Hygiene  and  Culture  of  Puberty. — It  would  Ik*  difTicult  to 
■ntrMtimule  the  piTctii-al  imjxirtanctMjf  the  piiysiw-moral  managtmicnt  and 
ifiitting  of  "  the  spring-time  of  life,'*  as  this  ejMich  is  aptly  termed.  For 
titijin  itj*  limits  must  bo  implnntcl  the  fructifying  seeds  ((f  hcailth,  mental, 
■oml,  and  physical,  by  which  alone  the  future  well-being  of  the  individual 
nny  Iw  nwHired ;  or  else,  on  the  other  hand,  will  be  then  sown  the  no  less 
pn<«it  Riorbific  pi-rms  by  whose  development  the  .sauitaiy  integrity  of  mind 
Of  body  must  eventually  he  impaired  or  destroyed. 

TLr  lutliolo^^ical  intlucnce  uu  the  voiU'se  of  puberty  of  some  of  the  latter 
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B^nn'ffi  was  well  descrilipd  by  the  \ato  Dr.  James  Johnson,  of  Txindoii,  in 
liiti  "  Etsjiiimiy  oi'  H«iJth."  Ah,  however,  that  work  is  hmg  out  of  ])rint, 
and  hus  betin  largely  us«l  without  aekufwledgmcut  by  some  rooent  writfra, 
T  mav  here  brioHy  rprapituliitt*  a  fow  ol>scr\'utlons  wbirli  app^nr  ppcrially 
applii-uliit.'  to  the  rirciunstJiuoes  by  which  the  health  of  puberty  is  mutjt 
£re<|aently  tlius  modified. 

"  It  IB,"  rcniarUs  the  writor  just  nanind,  "  in  this  sta^  of  rapid  develop- 
ment, oor|>ond  aud  mental,  tluit  llie  greatest  diffieulty  ik  exjKTieiHvd  iu  pre- 
aerving  the  phymnie  within  the  bounds  of  health  and  eoufmiug  tlic  viot-aie 
within  the  limits  of  virtue.  How  many  mindi*  are  wrci'ked,  how  many 
oou.stitution8  mined,  during  the  third  septennial !  At  mi  early  a  |)eriud  of 
life,  when  passions  so  much  prciloniinate  over  principles,  it  is  hardly  to 
be  expc^ctal  tliat  the  force  of  precept  eau  be  so  efficie-nt  a  preventive  as  the 
fmr  of  lK>dily  siifl'ering.  If  the  yonth  of  both  sexes  wiuhl  see  through  the 
vit-la  of  future  years,  and  there  behold  (lie  i-atiilugue  of  aillieiinns  and  suf- 
ferings in&ejiorablc  attendants  on  time  aud  humanitj',  they  would  pause  ei-e 
tlicy  added  to  the  numluT  hy  originating  maladies  al  a  period  when  Nature 
is  cudcavoring  to  fortify  the  uiuterial  fabric  against  the  inllueuef;  of  thi»e 
that  must  necessarily  a^<saU  us  in  the  progress  of  life  1  Yet  it  is  in  this  very 
ep(K*h  that  wmie  of  the  nu)?t  deadly  ee«l>(  of  vice  and  disease  are  implanted 
iu  our  spiritual  and  corporeal  constitutions, — seeds  which  uot  merely  '  grow 
with  our  growth  and  strengthen  with  our  strength,'  but  acquire  vigor  from 
our  weakness  and  obtain  victory  in  our  decay.  This  melancholy  reflec- 
tion is  appliadile  tt)  all  classes  aud  both  sexea  The  sedentary  and  insal- 
utary  avocations  to  which  young  people  of  both  sexes  in  the  middle  and 
lower  classes  of  8*)cioty  are  eonfinwl,  tjetweeii  the  ^*es  of  fourteen  and 
t\venty-<»ne,  (xxsLsJon  dnstdful  Iuivck:  in  health  mid  no  snuUl  deterioration 
of  morals.  The  dnidgcry,  scanty  clotliing,  l)ad  food,  niul  exi>osui-e  to  the 
elements,  of  our  laboring  or  factory  population,  as  well  as  the  still  greater 
niiscri(«  of  the  t4H>  numenms  unenijiloycil  [HK^r  iu  these  countries,  are  but 
little  more  injurious  to  health  and  life  thau  tlie  sedentary  habits,  unsanitary 
surroundings,  and  depi"essing  passions  of  the  various  species  of  artisans, 
mechanics,  and  shopke*'p4'rs  in  the  classes  immediately  above  theui.  The 
infinite  variety  of  new  avocations  among  thes*?  (iradM  lias  giveu  rise  to  a 
oorresjjonding  infinity  of  physical  and  moral  maladies,  of  which  our  foi^e- 
fatliers  were  ignomnt,  and  for  which  it  recpiii-es  mutJi  ingenuity  at  present 
to  invent  significant  names.  The  incalculable  uunil)^-^  of  young  females 
<x>nfihe(l  to  s<xlentar}' avocations  fmm  morning  till  night,  and  too  often  fi-om 
night  till  niorniug,  Ixntmie  uot  only  unhealthy  tl)enisi>lvcs,  but  afterwards 
consign  debility  and  dist.-.wse  to  their  unfortiuuite  oflsprinj;.  It  is  thus  that 
intirmitits  of  biwly  and  mind  are  ms^piiretl,  niultiplifnl,  transniittwl  from 
parent  to  progeny,  aud  ccaisequcntly  perpetiiate<l  in  society.  He  would  be 
blind  iudeetl  who  did  not  ix;reeive  the  outward  working  of  these  causes  in 
our  own  day.  NatJims  are  only  ufrgregtitious  of  individuals,  aud  whatever 
be  the  inducnee,  whether  good  or  evil,  that  operates  on  a  oousidcrahlc 
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tho  populafion,  that  infliionro  will  rmliate  from  ton  thnii.tand  centres, 
tad  diffiwe  its  ofleL'tx,  wHJiH^r  or  later,  over  tJic  whole  stirlacc  ul*  the  w>ra- 
Btinity." 

lii  vicwiuj;  the  ascemlinp  links  of  fiocif^y,  there  i'b  no  groat  caiise  for 
dilation.  The  youth  of  LM)tli  !<(>\t's,  <1(>oiiich1  to  the  douiiIit,  tlio  i]e.-<k, 
■ml  tlip  ttclHHil-rooni,  are  littU-  flt-vuted,  in  poiut  of  sidubrity,  alwve  their 
bBobler  oontemporaries.  It  i»  during  puberty  tliat  the  destiny  of  youth 
infiin]  fur  all  the  variouri  [in>f(>!«ioiis  and  pursuits,  into  tlie  tniinin<;  fttr 
tfcicb  the  younj;  are  now  tixj  otleu  prematurely  fureed  by  the  increasing 
ajgro^Ge  of  tho  stru^jgle  for  existenne,  wealth,  or  distinction,  in  all  di-nsely- 
cfwrdwl  pi'ntreH  of  jiopuiatlou.  Wfiat  wonder,  then,  that  under  siu-Ii  eir- 
HKB^ttacrs  tlic  inlelleetual  advantaj:es  thus  secured  are  too  dearly  pur- 
AutA  ftt  the  expense  of  health?  The  phvHical  Htoniina,  b»  well  ax  the 
ntittal  powers,  are  too  freipiently  thus  mt  overstniinwl  in  this  fierce  «>ni|>e- 
tition  that  Uttli  thereby  IniMme  prenuiturcly  exliaui4t(Al,  and  if  not  jM-rnia- 
Hntlyat  Ifa^l  temjHinirily  debilitated  and  iucapttcitat<-d  for  their  ordinary 
fiiiMJODA.  These  resultfi  are,  moreover,  von,*  twnimonly  couw-qiient  on 
entir9  in  tho  mental  or  plivRitnl  training  of  ehihln'O  in  the  jktukI  inmiedi- 
Mdy  inteivilent  to  pulxTty,  the  residtri  of  wkieh,  being  manifest  at  this 
ipodi,  must  be  here  referred  to. 

The  Mental  Training-  or  Education  of  yonfh  and  rariy  pulH-rty  is  a 
(|iirriiiin  always  of  gmit  iniportaut-e,  but  of  s|K;eia!  interi'st  at  the  prt^eut 
time.  We  are  all,  of  eourse,  agreed  a*  to  the  duty  of  suitably  educating 
AlTouDg  so  as  to  fit  them  for  the  daily  im-n'-a.-sing  rei|uinmipnt«  and  oom- 
of  ratKh'm  life,  but  ua  to  the  extent  to  whreh  thin  should  Ix*  carried 
intrly  childhood  there  is,  unfortunately,  a  great  diseroiMiuey  Iwtween  the 
doBtriiuirefi  of  the  Etlueation  Department  and  the  views  of  those  who  have 
■BJ  knowlndge  of  tlie  lawn  of  iiatun?  or  who  as  phywcians  have  to  deal  in 
^ioriewith  the  conseipietiecs  of  their  violation.  The  rcd-tajK'  offieialiitm 
"^tlK*  former  w  often  ^npreme  over  niedit«l  oxpcrieDoe.  And  hence,  whilst 
lAiUren,  before  the  age  of  puberty,  are  thereby  ovenvorked  hito  disease  or 

li,  tiie  physician  mui^t  still  raise  his  protesting  voi<:-e. 

Tlic  first  years  of  life  should  be  mainly  occupied  by  moral  aud  physical 
traiuini:,  and  during  this  |MTiod  the  amount  of  mental  cultivatuni  which  a 
diikl'i*  brain  iti  trapabjc  of  receiving  with  permanent  advanti^»e  is  much  less 
^in  is  commouly  believed.  No  greater  physiological  mistake  is  possible 
Hum  the  prf'vailing  idea  of  attempting  any  i^msidcrable  (h-gn'e  of  mentid 
"ilwrp  until  thr  sufficient  development  of  the  physical  alnmina  and  niond 
fcmltiex  in  aef<»mplished.  Tho  organ  of  the  mind  is  as  much  a  part  of  the 
My  an  the  band,  and  ere  either  can  function  properlv  ita  vital  fonv  nuist 
brilfveloited  and  maintained  by  nutrition.  Hence  arises  a  very  im|)ortaut 
pndical  (picslion  in  connection  with  compulsory  elementary  eihiention.  A 
Ivjce  pm|)ortj<m  of  tho«e  who  nnist  come  within  the  provisions  of  llie  kiw 
*o  »oa<  jar^*  cities  are  ill-fed  ehildreD  of  the  poorest  classes,  and  are  those 
villi  wboni  for  the  |iast  sixteen  years  I  have  daily  bad  to  deal  in  (iie  Hut^ 
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pita!  for  Side  C'liiMren.     As  a  matter  ol'  I'art,  1  rimy  aotonlinply  observe 
tlial  cLiKlrt'u  thuA  (Iclulitalwl  by  privatiun  are  uctcssarily  aa  mudi  incajract-^^ 
tated  for  auy  lucutal  stnuu  us  tbcy  an>  for  the  acroinplighincnt  of  aiiy  f<di^| 
of  phyeirtil  fttronj^ih,  ami  that  it  is  as  iiJiuniaii,  iiijiKli<rn)Ms,  and  impolitic 
to  cxpwt  tbe  furmer  as  it  would  be  to  look  for  the  iulioi*  from  cliildreo^ 
so  cinnunstauubd.  ^M 

If,  tlu'n'forp,  the  state,  for  reasous  of  public  [wliiy,  det«miiut>s  that  all 
childreu  tiltall  In-  iti[iipulj^>rily  ethKuteil  fn^m  their  earliest  years,  it  r-Iiotild 
certainly  affonl  the  iueau:»  by  wliidi  thij*  may  Iw  Iwist  injuriously  aud  m«.ist 
etfwiually  t-arritd  out,  by  providing  sufficicut  food  as  well  as  eduuilion  fo^H 
every  imuper  child  mm{ielled  tn  attend  school.  ^* 

Aiuon^  the  residts  of  over-])re!^sure  iu  scJiikiIs  refernil  to  in  Sir  Crichton 
firowne'ij  adiuirablo  report  on  this  subject,  arceerebi-al  diwat^w  in  all  f(irmfl|j^| 
— viz.,  ceplmlitis,  txri'britii,  lueuiugitis,  us  well  a»  hemlflilie,  fiUrjtlcKsiies^^ 
ueuruies  of  every  kind,  anti  other  evidences  of  cerebro-nervous  di&ordcre.     ^j 

It  would  be  diftieult  to  overwtimate  the  patliohtgical  eongequenecs  c^^| 
thus  direcrinj;  all  the  available  energies  of  the  system  to  the  bniin  ilnring 
early  yiiuth,  lo  the  irrepaiiiblo  Injun-  of  the  over-8timnlatod  cerebral  orgaiii- 
zation,  and  at  tiie  exiM-nw  of  the  other  functions  and  orjiam*  of  the  IhxIv. 
Time,  however,  docs  not  permit  of  my  dwelling  on  the  ill  eflects  of  mental 
over-pressure  bnuijcht  nnder  my  own  observation,  nor  of  any  referent*  here 
to  the  many  mont  [laiiiful  Sit'ues  tA'  misery  tlinx  ocrai^innMj  uilli  which  long 
and  sad  exiieriencc  lias  made  mc  but  too  familiar.  I  now  allude  to  this 
subject  merely  with  the  view  of  pointing  out  the  imminence  of  the  danger 
aihI  the  im|K)rtance  of  \ts  avnidance. 

Th(!  deterioratiim  of  the  phyi^ieal  aud  mental  stamina,  thus  oliwrvahlej 
is,  OS  1  may  rcfKtit.  mainly  due  to  the  fact  that  a  large  part  of  the  fii-st  years 
of  life,  which  should  be  prinuirily  flevoted  to  n'ligioin*  or  moral  a^  well  as 
physical  training, !» luiw  given  up  to  the  dcvclojiment  of  the  mciitul  jKiwerR, 
The  child  is  lt»o  early  eonipellc<l  to  attend  f<ome  sch<»l  where  tbe  immature 
brain  is  forced  into  abnoniial  and  <li.'«istn»U!i  activity.' 

HI  Results  of  Sexual  Precocity  duriner  Puberty. — In  no  particular 
are  the  iKitlmlogical  cR'w'tti  of  tlie  killing  pace  at  which  the  race  of  life  ia 
nowadays  too  alien  run,  fn^n  its  start  to  its  untimely  finish,  more  appaivnt 
tlian  in  the  premature  lircak-4i(>wn  of  trouHtitutiou  »)nse(|uent  ou  tlie  abnor- 
mally precocious  indulgence  or  abuse  of  the  sexual  Instincts  or  appetites 
To  Uiese  abuses,  on  which  (as  they  will  I^  better  ronsidenHl  in  other  por- 
tions of  tliis  work)  it  will  not  U?  here  nwessan,-  to  dwell  in  any  detail,  is 
unqucBtiouahly  due  a  hu^  and  incrtajiing  projwrtion  of  many  of  the 
miiladic:^  by  wtiich  the  course  of  after-life  is  om[»ittered  nr  its  duration 
shortened.     1  do  not  now  refer  to  the  specific  diseases  which  at  the  earlii^t 

'  Tbe  i»y«tinn  nf  kindrripmrtrn  now  «o  much  In  vogue  in  (hit  country,  iumJ  tb«  wonder* 
|\il  strides  whk-h  linvf  been  mfwle  in  jihyi^ictil  Irviiiiiit;,  even  in  otirelenienUinr  kIiooIb,  mil 
undoubtolly  Imvi*  ihu  ertW.'t  <if  rcdtn-inp  Iht*  di-ath-rate  fivrn  oereliml  diwHse  in  childbi^, 
and  will  »id  in  giving  imr  youth  of  buth  men  sound  uiindt  lit  «>uod  bodiw EbiTOtt. 
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gtfiliutf  pulHMty,  aa  at  tuw  other  cpwli,  may  follow  sexual  v\i*.,  or  whidi 
BIf  ereu  be  manifest«l  long  before  the  normal  date  of  the  evulution  of 
the  sexual  functions,  am  I  have  recently  ^ecii  illustratiKl  in  one  dli^^iiKting 
iflttuw  of  primary'  tivpbilis  in  a  boy  only  ten  and  a  lialf  years  of  age,  uaw 
in  h>i<)tital,  uinlep  ihe  care  of  ray  cnllcaarne,  Mr.  Chance. 

WliM  I  partirnlarly  here  rtfer  to  are  those  reunite  or  seeoudaiy  coiiHtJtu- 
tidOal  dfleeta  of  wexiial  prettjcity  which  must  be  fiuuiliar  to  every  ex|)ericnoe(l 
[Aniiciiui  who  in  almost  ihiily  prartiw  may  encounter  the  wretehed,  caehectie, 
ml  nif>ntally  as  vriA\  an  physically  dehilitateti  victims  of  early  erotic  exa'stu's 
oul  ibtiaefl.  To  these  oauscis  must,  I  fear,  be  largely  ascribed  the  failure 
of  phvsical  stamina,  a^  well  as  that  nervous  hyiK'nesthetit;  windition  and 
kiocnuble  lark  of  mental  power  and  determination  of  t-luimtrter  too  oilen 
MHcablo  among  youth  of  tlie  pre^>nt  day,  and  whicli  clearly  mark  the 
Xaaeaa  of  a  wide-sprtad  epidemic  of  piveocioud  seutuaiity.  The  meaus 
hjrirhicli  this  epidemic  may  l>e  best  mitigated  is,  however,  a  subject  which 
(iBDDt  be  *d«piately  hert*  eonsidereil,  :w  its  treatment  \s  l>eyond  the  irach 
of  tiic  pliy»ician,  and  belcm^  rather  to  the  domuiii  of  the  moral  teacher  or 
ifc*  minister  of  religion. 

CoQBequencas  of  Abuse  of  Alcohol  and  Tobacco  during  Puberty. 
--.Vuutiier  pluLSf!  of  tlie  resullA  of  tlic  Uk>  cf)mmon  untimely  abrid^nent 
if  Mtly  puberty  by  preetK-ious  indulgeneo  in  the  habits  and  vices  of  adult 
life  is  exemplified  by  the  {uinful  exhibitions  of  Juvenile  drunkennttw  daily 
"TtUfiSBiHl,  e9|ieeially  among  the  neglectefl  street  Aralw,  who  during  aiKl 
WTO  bffoic  the  first  sta^'  of  puberty  are  font-d  iuto  tlie  UmnHighfures  of 
wrpwt  cities,  there  to  eke  out  a  living  oa  l«*st  they  may,  and  the  patho- 
Uflcai  (■fin.se(picnne8  of  whose  aixjiiireil  or  inherited  alcoholism  are  brought 
ttaii'T  clinical  observation  iu  the  form  of  gastric  and  lictKitie  disorden-,  and 
spidally  cirrhosis  nf  the  liver,  as  well  a^  in  the  pn:>tean  forms  of  eerebro- 
•pinol  ilirti-ase,  an<l  the  various  iienrosi's  which  are  so  fre^iuently  noticed  in 
liuT**^?  for  ehildi*cn. 

In  llie  Jhifi/Oi  MetUcnl  Jonrna/  and  elsewhere  I  have  reported  several 
iWanivs  ftf  juvenile  alc^jholi-rn  that  camo  under  my  care  ju  the  Children's 
ll"«piial,  and  baterty  wime  deaths  from  this  i-autu'.  have  (HV^urred  among 
OKI?  Iwls.  In  the  mujority  of  caws  of  juvenile  nlooliolism  this  tendency 
^prtn  inherited,  and  is  most  marked  in  tho^  whose  mothers  were  in- 
rfiriald*, — iiitem{terani»  in  women  alsolMnirinjj  in  other  ways  on  the  disease^^ 
Iftatfd  in  hc^pitals  for  children,  where  its  effects  are  strikiujfly  evljiccd  by 
^  mnntl  and  physical  deterioration  of  the  offspring  of  the  drunken,  and 
1?  tbrir  ^iKiicial  predir-[>imition  to  strumous,  tubenndar,  and  otjier  coiistltu- 
^iQal  taints. 

Tlie  evil  thus  resulting  from  the  prcvailinp  intemperanoc  of  the  young 
Mtrdl  as  the  old  should  indui^  us  to  warn  lliosit  whom  our  ouuns4>l  may 
■'■flaenoc  against  that  custom  of  giving  alcoholic  stimulauts  to  children, 
wliirh  is  BO  general  in  its  prai-tii*  nmmig  all  classes  and  so  calamitous  in  its 
HMilts.     Kven  in  tJiose  exceptional  eases  iu  which  such  stimulanLe  may  be 
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necessary,  we  shoiiUl  never  sanction  their  adniiristration  save  unilor  thp 
guise  and  in  the  definite  d(«e8  nf  iither  remedial  aj^-iibi ;  and  my  exiKiri- 
enoe  in  hospital  and  private  practicf,  at  home  and  abi-uad,  has  amj>ly  eon< 
firmoti  the  view  expressed  in  a  work  of  mine  piiblislnxl  many  years  si 
thai  it  is  pliysitiliigically  wrunjr,  an  well  tu*  morally  uujiu4.ifiable,  ever  to 
alluw  a  liciUthy  youth  to  tiuste  alwjhol  in  any  form. 

With  re^nl  to  the  effects  of  the  abuse  of  toliocoo  during  early  pulxTty, 
of  which  we  sec  su  many  iui^tauceB,  eajiecially  amon^  the  iif^lecU-d  childrea 
of  tlic  pKjr,  1  may  refer  to  an  observation  I  lung  before  made  on  the  stunted 
aud  premiitureiy  agetl  appearam-e  of  ehildren  in  Portugal,  where  smoking 
is  indulged  in  from  the  e:irlicMt  p<^lt^sillle  a^>.  There,  in  the  t^nreln  of  J^isbou, 
I  have  often  seen  with  atit«ini»hmeut  boys  obviously  mueh  under  the  age 
of  pnlterty  gravely  sucking  a  strong  cigar  with  apparently  the  same  gusto 
whicli  t»ur  Ies8  pretix-imis  progeny  derive  friHu  the  forbidden  delights  of  the 
sugar-sliek.  Tlie-n?  tan  be  no  d(mbt  tliat  tlie  inllueniv  of  tJie  nieotinc  tlius 
a)x$orbcd  must  bc^  most  injurious  at  this  age;  aud  this  is  evident  in  the 
physital  a.-^jM-et  of  the  youths  referreil  to.' 

Special  Hygieae  and  Culture  of  Female  Puberty :  its  Practical 
Importance. — In  a  previous  sectiuu  we  have  dcscrilx<l  the  special  fuu<> 
tional  disonlera  incident  to  female  pulierty,  and  nnist  now  refer  to  certain 
other  muses  of  th<we  various  nervous  and  constitutional  ailment}*  (hat  are 
prevalent  during  this  period.  (_)f  thcjM;  causes  some,  althongh  of  a  moral 
rather  than  of  a  physical  character,  are  yet  so  intimately  connected  with  the 
pr<H]u(tion  and  course  of  tlie  eomp!aint.<4  refernnl  to  as  to  demand  a  brief 
notice. 

Among  the  subjects  thus  included  in  this  connection  are  the  influences 
on  female  Ih'alth  in  piiWrly  ui'  the  moral,  mental,  aud  physitul  training  or 
education  during  or  immediately  before  this  |)cri<Kl ;  secondly,  the  ill  eti'ccts 
of  the  customary  modes  of  dress  and  Imbits  and  oocniMitions  of  girls  at  this 
lime;  tliinlly,  the  r(>sults  of  pnrnalun'  <n"  abnormal  stlmulatiou  of  the  sexual 
system,  whether  by  too  early  marital  life  or  in  any  other  way  at  that  age.  As 
was  observe<l  by  Dr.  Johnson,  female  life  at  any  jwriwl,  v«ierw  ftaribn^,  ts 
fhlly  as  good,  in  respct't  to  pnilmble  iluration,  as  tliat  of  iJie  male, — ]H>rhaps 
even  a  little  Ixtter.  lu  this  |)oint  4»f  view  woman  has  a  longer  senectitnde 
tJian  man.  Jlore  men  are  annually  born  than  women,  and  iimswjueutly 
more  must  die.  It  is  in  the  pi^riiMl  of  pul^rty  that  tlie  seeds  of  feuuile  dis- 
eases arc  chiefly  sown,  or  at  h-ast  tliat  the  soil  irt  si»£vinlly  prepared  fnr  their 
reception  and  growth.  The  pivilisposition  to  infirmities  and  disonlers  of 
various  kinds  is  affec-te*!  by  acts  of  omission  and  eonimission, — in  the  first 
elasfi  Ixiiug  included  the  defieiency  of  healthy  exercise  of  tlie  body  in  the 
open  air,  and  of  intellectual  exercise  in  jndiriou!«  studies.  The  ill  rei^nlts  of 
tliese  are  jterhaps  most  apjiarent  among  girls  of  the  upper  classes  of  aociely, 


'  Dr.  More  Mn'I'ien  on  "  Change  of  Climato  in  the  Trcatmontof  Chronic  Disnue," 
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Tfce  iDCTEasmg  esigeiicies  of  m(Hlc>ni  life,  aiul  the  desire  to  render  girls 
•nunpU&hcil  at  all  hazards,  have  originated  a  .system  of  forced  mental  tniiu- 
tefi,  which  greatly  increases  the  irritahility  cif  the  brain,  whilst  at  tlu*  same 
dme  ledentary  employ meuts  are  followed  frequently  as  amnt«emeutJj,  to  the 
odiUMMi  of  active  exercise  out  of  doors.  The  slow  but  |K)werfu!  influ- 
(oosof  musio,  (hmeing,  vivid  colors,  and  odors,  on  the  uciTovis  system,  but 
a|»Qilly  oD  the  reproductive  system,  are  quite  overlooked.  Mauy  hours  of 
■rvcrc  ajiplittttiou  are  occupied  in  the  acquisition  of  pieces  of  music  which 
in  t'liiyiittcn  as  soon  as  poesiblc  at\er  marriage,  wiien  music  would  be  least 
fcanful,  or  ratlier  nnwt  useful.  Dr.  .1.  Johnson  very  justly  aska,  "  Ih  it 
piDbable  that  so  (lotent  an  excitant  as  niui^ie  can  1m?  daily  applied  lor  mauy 
Iwanito  the  sensitive  system  of  female  youth  with  impunity?"  The  same 
writer  |iuinl»i  out  tliat  "  the  jitinuihw  of  music  Is  of  a  very  (*ul>lle  aiul  dif- 
fosible  nature,  and  tlie  excitement  which  it  prodiKxs  in  the  nervous  system 
lof  a  peindiar  cliaracter,  aud  one  hy  no  lucaus  generally  understood." 
(■xeewjive  exiwsure  to  this  potent  stimulation  is  therefore  liable  to  lie 
fftdoctive  of  some  of  the  various  hyfwnesthetie  morbid  ("onditious  of  mind 
ud  body  su  pn'valeut  during  the  jwriiKl  of  ffinalc  pulH;rty. 

The  excessive  attention  given  to  rausie  in  female  education  is,  moreover, 
mliiwtly  hurtful  by  not  leaving  sufficient  time  for  other  ami  more  servi**- 
lUe  employments  of  mind  aud  iH)dy,  hy  which  the  fornur  may  he  stn-ugth- 
«wd  igoinst  the  vicissitudes  of  fortune  and  the  moral  crosses  to  which 
ftanle  Ufc  is  doomed,  ntir  for  healthful  physi<!al  exercise,  by  wltich  the 
nutrrkl  fabric  may  Ik  fortifii^d  against  the  thousand  (nu»*ps  of  disease  oon- 
tiuullj  assailing  it.  Tlic  consequence  of  all  this  is,  that  the  young  female 
tooUWii  returns  from  school  to  her  home  an  hysterical,  wayward,  capricious 
pH,  imbecile  in  mind,  habits,  and  pursuits,  prone  to  hvxteri<:  paroxysms 
BfOB  any  excessive  mental  excitement.  This,  I  may  add,  apjMsirs  veiy 
llrilk  to  be  su|>erinduc(^l  by  the  J«'rni(■iou^^  novels  of  the  emtio  and  sensa^ 
*■»!  licliiKjl,  which  are  the  |>opular  literature  of  young  females,  and  hy 
*liirfi  the  imprea>*lonable  mind  of  girlhood  is  perverted,  the  i>a3sions  stimu- 
■tal,  and  the  foundations  lai<l  tor  the  future  development  of  various  morbid 
BBditions  of  mind  and  liody,  anil  mure  especially  erotomania  and  nympho- 
aula. 

I  shall  not  now  refer  to  the  latter  of  these  disorders.  As  to  the  former, 
1  iball  only  reiteat  that  It  may  !«■  reganlwl  as  an  exaggeration  of  the  jiecu- 
tar  teotimeutidity  which  is  generally  inherent  in  female  youth,  and  which 
» iHually  so  cvAueseent  as  to  refpiire  little  if  any  medical  attention.  In 
•WW  instaooes,  however,  thlj*  excess  of  natural  sentiment  is  of  graver  con- 
•■{iKiioca,  tJie  miud  becoming  so  occupieil  by  its  prcdominaat  illusion  as  to 
>B|Bir,  more  or  less  completely  and  ]>ermanontly,  the  exercise  of  the  rational 
fanUiok,  and  not  alone  produce  mental  dcntngemeut  but  aiinf  react  injuri- 
•oaly  on  the  general  health  aud  more  especially  on  the  utero-ovarian  funo- 
lUDiiorth^  love-sick  girl.  Instances  of  this  kind  are  familiar  to  nearly 
cvcfT  pnctiUoner.     There  are  few  among  us  who  have  uut  been  consulted 
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bv  Bome  anxious  motlicr,  alarmed  liy  i^viiiptonis  of  menlnl  dojectioD  and 
nervous  or  mental  functional  disturbances,  for  which  no  physical  cause  can 
be  disoovcred,  arising  fniin  cardiiu;  rau**  l)pvnnd  strthosmpic  dtagnoBiB. 
Thia  conditjun  is,  ia  its  iaoeption,  entirely  distinct  from  erotoniaiiln,  but  if 
allowed  to  develop  tincheoked  may  in  some  instances  ultimately  result  m 
the  latter. 

If  neglected  mental  training  is  of  so  much  aooount  in  tlie  caumtion  of 
hysterical  disorders,  on  tlie  other  hand  to  the  excessive  and  misdirected 
application  of  the  fenKiIe  laiml  may  in  many  tn.st'intxw  l>e  trannd  the  origtti 
of  tlie  morbid  nervous  condition-s  already  diitcussed. 

The  robnst  unmarried  female  in  easy  circumstauccs  may  escape  many 
of  thi^se  evil«,  but  arter  the  a;je  of  eiphtwn  the  repnxluctive  orgaoH  are 
fully,  probably  largely,  dcvcloiK'd,  and  strong  passions,  indolence,  and 
luxury  fail  uot  to  pruduoc  their  ejects  on  the  s^'stem,  and  to  devehtp  uorae 
form  of  hysteria. 

The  trannition  from  girlhocKi  in  those  of  the  more  affluent  classes  of 
society  ts  generally  accomjauied  by  a  complete  revolution  in  the  patient's 
habits  and  mode  of  life,  wliieh  now  becom?  changed  from  the  early  hours 
and  open-air  esenniw  antl  simpler  fare  of  the  girls*'  school  to  the  too  lux- 
urious living,  late  hours,  cou^tmiued  movemeubi,  aud  unsanitary  dress  of 
the  dfhutftnir  in  the  wurM  of  fiushion. 

The  Influence  of  Dress  on  the  physical  health  of  fem:ile  youth  is 
nnquefltionnblc,  and  this  mibjcet  has  uKordingly  Xvxn  fully  distrtissiHl  by 
countless  authorities,  although  the  practical  result  of  all  that  has  licen  thus 
writti'n  has  api»arently  Wn  nil.  The  two  eanlinal  pttints  to  Ik'  here  borne 
in  mind  witli  rrference  to  female  i-lothing  are,  first,  that  the  material  should 
be  such  as  may  ser\'e  to  retain  the  neccssar)-  animal  warmth,  and,  secondly, 
that  its  form  Iw  so  arranged  as  to  occx-iion  neither  undue  viscietTU  «tra- 
pnvaion  nor  any  intcrRTtrnii'  with  imiKiled  nuiSL-ular  action.  Hence,  wliat- 
ever  little  influence  the  physician  may  exercise  in  this  matU^r  should  be 
employed  to  induce  his  I'lients  at  this  cjHH-h  to  adupt  underclothing  of 
flannel  or  merino,  or  Jaeger's  undyed  wcmiII'Mi  fabric,  as  well  as  (o  pt-rsuade 
them  to  eschew  tlnwc  dcarly-priitcd  eomprcssing  corsets,  elastic  garters,  aud 
tightly- fitting  high-hrelrtl  boots,  by  which  yoinig  Iiidii's  w^'k  t4i  rediHT  their 
natural  proportions,  however  robust^  and  at  wimtcvcr  co:*t  of  comfort  or 
health,  within  the  limits  prescribed  as  "  the  pink  of  fashion  and  the  mould 
of  form."  This  advice  wc  should  give  whcnovrr  the  o«-asion  offers,  seldom 
as  our  counsel  may  be  followed,  for  in  such  matters  fashion  an<t  the  mtxii^tte 
will  probably  continue  to  the  end  of  the  chapter  to  reign  triumphant  over 
common  sense  and  the  doctor. 

Tiie  injurious  oonswjuences  of  the  absui-d  modes  prevalent  in  the  dresa 
of  female  youth  are  exemplified  in  the  effects  of  tiglit  lacing  on  the  piUroo» 
nary  functions,  for  the  normal  accomplishment  of  which  free  expansion  of 
the  chest  and  unim[>edcd  action  of  all  the  muscles  connected  with  respira- 
tioa  arc  so  cesential.     The  results  of  errors  of  this  kind  are  most  apparent 
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ii  tbe  period  of  pnbertr,  when  llie  young  lady  exclianges  tlie  compai-alivfly 
nsy  g»rl)  of  (rirthtHid  for  lluit  imjH)s«l  by  the  retiuirt-mi'nts  of  fashionable 
life.  Auii  these  errors  reach  iheir  extreme  in  the  attlrc  of  the  ball-room  or 
theslrc,  or  what,  ctn  the  lueus  a  non  hicenda  primriple,  ia  now  repmleil  as 
ftBdr&A,  "At  these  aaseinbliesi,"  as  Dr.  Ikirlow  has  well  observed,  "the 
t^lly>1aA<of1  stays,  the  ex|>ose*l  fhest,  and  thin  (IrajierieH  tiirnish  a  combina- 
tkmof  iaf)iicna«,  the  oomhhieU  eirecla  of  whicli  no  constltutioD  could  witli- 
;  while  to  these  is  yet  to  be  addetl  that  of  respiring  for  hours  a  heated 
Md  vitiated  atraopphere,  and,  uftiT  this,  of  imn^ing,  when  relaxfxi  and  ex- 
busied,  into  the  eold  eui-reMtj«  of  a  frosty  night  air.  isu  fiu*  from  M'ouder- 
'm^  that  many  suffer  from  thtse  egregious  im]>rndences,  our  surprise  should 
betliatony  esm]>e;  and  instead  of  the  iuhereut  deliauT  so  oflen  imputed 
tDlheoanstitutiou  of  females  a^  explanatory  of  (heJr  [Hx-nliar  uilmentH,  we 
inn-  ample  proof,  in  their  jwwcrs  of  resisting  mieh  noxious  iuilueueos,  that 
tkejr  pooscas  consorvaltvc  energies  not  inferior  to  those  of  the  most  mhint 
inlft  Were  men  to  be  w)  laced,  so  iniiH^rftv-tly  excrcijied,  wi  inadcipiately 
dttbed,  ao  auflbcatwl,  so  oxintsed,  thoir  suiKiriority  of  bodily  vigor  would 
Maoeue  to  have  any  existence." 

Defect  of  elothing,  though  mont  signal  in  tlie  chest  and  slioulders,  is  not 
anSnod  to  the  upper  {lart  of  tbe  body.  The  feet  require  warmth,  which 
■ifcwr\'iencc  to  fashion  prevents.  They  cannot  lie  e»^>mprcss^■d  but  at  the 
ttri  uf  much  suffering,  wtnie  dist4)rtion,  and  the  iciflietion  of  iM>aitive  <Ii8- 
UK.  Fx^hinn  alw)  p'rmits  the  h^  to  be  twered  with  only  the  thinnest 
BBtoriuls.  Thus  the  capillary  cianilntion  of  the  feet,  rendered  eufticicntly 
lanpiid  hy  the  general  wenkn(>8s,  Ijeeomw  furtlier  im[HHled  hy  the  pressure 
*>f  ligKl  !<hucs  and  the  dt-billlating  ettetti^  of  cold.  The  eripphd  state,  t(H», 
liw  tMviuion«l,  i»  a  further  olwtaele  to  efficient  exercise,  and  so  adds  to  the 
pwnldelttlily. 

Occupation  in  Relation  to  Heaith  of  Female  Puberty. — Formerly 
1^  periiJ  of  pulierty  in  women  was  less  subject  than  the  same  cpoeh  in  the 
^•ilp  ftex  to  winie  fif  the  pr«liHposing  eauat's  of  reffex  eerebro-ner\'ou8 
'"'"rdi're  other  than  (hose  conuected  with  their  uteni-i)\'arian  health.  Tins, 
'wtwifT,  i»  hanily  the  case  at  tlie  present  day,  in  whldi  women  are  not  only 
lanle  lo  tlioee  spei-ial  fun<-tionnl  derangements  pniductive  of  nervous  dis- 
ttiroiort-ji,  but  moivovcr  in  t*Hj  many  cas<«  are  also  now  pxpo!*ed  to  all 
ll*  vritlrntal  oausc-s  of  eervbro-nervous  disurders  to  whicli  formerly  only 
t«f  nitlcr  sex  was  subject. 

Oeoeral  Treatment  of  Nervous  Disorders  of  Female  Puberty. — 
h  »ijuld  Ik.*  bcynnd  the  scope  of  this  artlt-le  to  discuss  in  any  detail  even 
tlii'paipml  priwiples  which  shouhl  guide  ns  in  the  treatment  of  the  protean 
•nmof  ncr\'mis  dij^irder  incident  to  female  jHibcrly,  an<l  to  some  of  the 
•■ite  of  which  we  have  just  refenxtl,  I  may,  however,  notice  a  few  points 
•hioli  Ap|if>nr  to  me  appli«-able  to  the  management  of  the  oi-dinary  phases 
w  hjBlmwiI  disease  at  this  period.  I  would,  in  the  fir.-sl  place,  ol)serve 
dm,  aoder  these  circurngtancea,  any  special  local  uteriuc  treatment  should  be 
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avoUlpd  as  far  an  posftihlc,  ami  is  spldom  fithtT  nettswary  or  ex[wdu'nt 
theee  casLi^,  iink^ss  in  tli<->se  fxc(>{)tionul  iiistaiK>cs  whore  the  h^slerioLl  sym\ 
tarns  are  thu  reflex  fEFwts  of  tunne  ut4}rinc  displac-ement. 

Foremost  among  the  rcmetiirs  hy  which  we  may  h()|»e  to  allay  the  per- 
vert«l  iiiule<;ular  activity  of  the  iicrvi'-tviitrfs  lu  the  hysteri*ail  tli.s<ji-dws  of 
pul>cr(y  are  tlie  various  s[>ot'iaI  nen'c-setiatives,  more  espeeialJy  the  didereul^ 
bromiden  and  the  valeriauates  of  quiniue  and  ziuc  Mere  hypnotirw  are  a| 
little  value,  and  nare)jti<f*,  niort!  partieiilarly  <)pium  and  its  alkaloids,  are' 
worse  than  useless,  fur  this  purpose.  The  curative  effects  of  chauge  ot*^ 
climate  and  tlio  utility  of  chalyheate  and  other  mineral  and  thermal  wateivjH 
though  obviou8  in  all  chronic  dii<>i'u.scs,  are  iu  uone  w)  e^tseutial  a^*  in  the 
nervous  ai»d  hystorii-a]  disorders  of  puberty.  In  sueh  eases,  by  the  verj- 
journey  to  a  foreijjn  and  distant  lieidth-nsoi-t  iJie  jKttieut  ia  afforded  the 
benefit  of  change  of  clinuUe,  ixi^iipation,  and  mode  of  living.  'J'he  new 
Bcenea  and  variety  of  places  suggisit  uew  tliouy:htH,  by  wUieli  the  atteution 
of  the  hysterical  girl  is  diverted  fwin  her  morbid  faneies  and  exaggcr- 
atwi  sensations,  until  at  length,  by  (vasing  to  dwell  on  her  self-created 
complaints,  they  gnidually  may  ceu.>«e  to  trouble  her. 

It  may  l>e  observed  that  no  cases  so  much  demand  tlie  exercise  of  the 
highest  qualities  of  the  physician  as  those  now  under  oonaideration.  In 
such  iuslaurt's  the  practitioner  must.  a)K>ve  all,  rise  alM>ve  any  narrow  gynie- 
cological  or  other  specialism.  He  should,  of  c«.mi'se,  seek  to  remove  any 
local  disease  or  to  restore  any  disordered  function  of  which  tlie  hystericaJ 
disturbance  imiy  Iw  the  result.  But,  as  alrcwly  reniarkwl,  iu  doing  this  he 
should  alsi}  I'atvfully  avoid  the  iuiniiuent  possibility  of  incix^ng  whatever 
vaginal,  uterine,  or  ovarian  hypenesthesia  may  be  present  by  any  topical 
examination  or  treatment  tliat  is  not  al»solut4'ly  and  obviously  indi^iix-nKible. 

Jn  dealing  with  those  surt'cring  fn)ni  auy  of  the  hysterical  coiiditions  of 
puberty  now  referred  to,  the  physician  should  strive  to  aiA  upon  the  moral 
as  well  as  the  physical  constitution  of  Ins  patients.  He  muat,  theirfore, 
insist  ou  healtiiy  tKrujKition  of  mind  and  body,  and  fit  the  latter  for  this  by 
tlte  appropriate  remedies  called  ibr  by  the  special  requirements  of  each  case. 
If  the  nervous  derangement  is  consequent  on  dist>rdeped  menstruation,  this 
condition  must,  if  po^ible,  be  rectified.  If  it  results  fnmi  prcnmture  or 
undue  stimulation  of  tlie  sexual  organs,  he  must  point  out  distinctly  tbe^ 
physical  and  moral  evils  cnnsequent  on  such  abuses.  ^| 

In  amclusion,  it  only  remains  fur  me  to  add  lliat  in  the  fort^ing  attempt 
to  describe  the  many-sided  medical  aspects  of  die  epoch  of  puberty  (con- 
oerning  some  of  which  my  views  have  alrca*ly  elsewhere  been  published) 
my  object  lias  l>een  a(x:uraey  ratlicr  than  originality.     Hence  I  shall  re^^| 
content  if  adjudged  to  have  liecn  in  any  wise  succcssfid  in  the  hnmble^ 
task  of  welding  together  in  a  homogeneous  form  the  tJrjrrta  fntgmenUi  of  _ 
special  knowledge  on  the  subjects  included  in  this  article,  from  whatevc 
sources  these  might  be  collected,  and  supplemented,  as  far  as  possib 
the  light  of  my  own  experience. 
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FEVER 

GENERAL  CONSIDERATIONS  AND  TREATMENT -SIMPLE 
CONTLNUED  FEVER.-TIIEHMIC  FEVER. 

By   WIXLIAM   PASTEUR,  M.D.,  F.n.C.P. 


Doflnition  and  Nature.— The  term  "  fi:ver"  in  tt»c<1  iu  its  wklcsl  Hotutp 
dmulinj;   a   ojinplcx  of  j«yni|>toius   or  f^roup  of  symptoms  of  wliiuh 
iitriKxl  tcni{M'nitiirc  is  the  niwt  strikinj;  (itul  tlic  irnwt  i^mi^lant, 
DuonJpr,  thfii, — in  Uic  dirct-tiuii  of  iiuTcust', — uf  the  Ixxlv-licat,  is  tJic 
IcoDtlition  of  fever. 

health  the  nmiutoiumw  of  a  normal  tcniponiturt^  involvn*  three  no- 
"pnsnl  fauUtrn, — a  .-ioun'r  of  ht-at,  rh:inm'lH  for  the  disiihai-ge  of  htat,  and 
« rtpiUtii^  mechttuism  which  ^hull  niaiiitaiu  a  staljle  balauc«  butwueu  hcat- 
iwduction  and  }icat-h>s^.  f)\vl[i}»  to  the  Integrity  of  this  mechanism,  any 
^■■riuiirtw  in  hrat-pOHhiction  are  imnialiatcly  compensated  by  concurrent 
^viujuiia  in  hi-»t-«lim-har)re,  8o  that  the  temperaturH  of  the  lx>dy,  as  a  whole, 
» not  appreciably  affected. 

Ib  fever,  hent-prrnliiction  and  hcat-Ioss  are  Imth  inereaiMxl,  and  it  has 

w**bftii  denionKlratcd  that  the  febrile  rim*  of  tcmiH-rature  eannnt  satisfac- 

•'*i)y  lie  uccoiintcd  for  by  increawxl  pnxluPtion  alone,  or  by  tom|Kjrar}'  dimi- 

ttttkn  of  hmt^loM  ninne  (retention-theor\*  of  fever).     Tt  has  been  shown 

OperimcDtally  tJiat  during  fever  the  variatians  of  tlie  two  pnx'to^eii  are 

» loi^  interdepojident, — tlxat  the  regulating  meehauistn  is  out  of  gear. 

In  (Vinnef^iienee  of  this  the  mtca  of  heat-]) rod netion  and  hrat-lofw  vary 

imtnilarly,  so  that  the  elevation  of  temperature  eannot  lie  regnnlwi  as  a 

trot  measure  eitlicr  of  incixiwc  of  the  former  or  of  diminution  of  the  latter. 

Cader  riroumstancea  detcm.lning  a  dimimitionof  heat-losa,  a  high  tempera- 
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tiirc  may  coexist  with  a  low  rate  of  heat-production;  and  conversely,  u 
hc-al  is  lit^inj^  niindly  iKirt^tl  witli,  there  may  1*  a  eonsiderable  increase 
luail-prtiduction  without  any  ctimnient^iirnte  elevation  of  temperature.  Ba 
that  we  must  ennohiHe  that  althoiij^h  the  eliniciil  lhermt>mcter  alfords  iinmii<'- 
takahU'  evidenet'  iif  soiue  di'rangement  of  the  lienl-niaintaining  apiiarntus^ 
it  throws  little  or  no  light  on  the  imtare  or  direction  of  the  diHturlmnee. 
It  ift  true  that  in  the  adult  the  height  of  the  teni[>orature  is  to  some  extent 
an  index  of  the  severity  uf  the  dii«n8e;  but  I  »hall  have  occasion  to  point 
out  that  iu  children,  for  various  reasons,  no  sueh  reliance  cau  he  plaeed  on 
thi^  indication.  ^M 

In  trver,  as  in  health,  the  scniree  of  heat  it*  tJie  name.,  at  least  in  kind^^ 
It  id  stated  with  atlminihle  elcaruc.**  hy  Pruft-ssor  Forstcr:  "\Vc  may  at 
once  affirm  that  the  licat  of  the  Ixjdy  is  generated  by  the  oxidation  not  of 
any  pai1i<;idar  sniwtanee,  i)iit  of  the  tissues  at  lanic.  Wherever  metabcdipm 
of  protttpla.-im  is  going  on,  heat  i.-*  Iwing  set  free.  ...  In  prowth  and  In 
repair,  iu  the  deposition  of  new  material,  in  the  traugformaliun  of  Iifeleaa 
pabulum  into  living;  tissue,  in  the  conatnictive  metalmlism  of  the  ImmIv,  lieat 
may  be  undonUt(?iIIy  t4t  a  iTriaiu  extent  abf«»rl>ed  and  rendered  kitent ;  the 
cuei^  of  (he  construction  may  !ie  in  jiart,  at  least,  supplied  by  the  heat 
present.  iJiit  all  this,  and  more  than  this, — namely,  the  hmt  prewnt  in  n 
putential  form  iu  the  substamt^  no  built  tip  into  tlie  tiH.-4ue, — !.<•  In^  to  tlw. 
tissue  during  its  destnictivc  metabolism  :  so  that  the  whole  metabolism,  tbc 
■whole  cycle  of  e-hany;es  from  the  litelesH  iKibuhmi,  tlmtugh  (lie  living;  tissue, 
bacic  to  the  lifeh^s  pnxhurts  i.f  vital  acti(m,  i;*  eniinrntly  a  sounx*  of  heal," 

Thus  it  is  in  inei-eased  di^'struetivu  metabullsm  lluit  we  must  look  for  the 
origin  of  ftver-heat,  and  its  chief  scot  is  the  mnselcs.  In  health  it  is  est-i- 
mated  that  they  yielil  four-fiftlijt  of  the  whole  body-heat,  ami  in  fever  their 
relative  coutributEou  is  pi-ubably  lai^-r.  Bulli  cliuieal  and  pnthulogieal 
observations  bear  witncr«s  to  the  profound  manner  in  which  they  ane  affected. 
Amonji  th<'sp  mnv  bo  mentioned  the  nliararteri?(tie  pains  and  wi-aknes.**.  the 
marked  w:L4tinj;,  oilen  m>  strikinj;;  in  the  fever  of  eliildreo,  and  the 
associated  increase  of  tJie  salts  of  potash,  of  urea,  and  of  otlier  nitro^nous 
Hubstnnc^-3  in  the  urine.  ^H 

R(^x;nt  i'X|K'rinH'ntrf  on  animals  sliow  pwd  ground  for  believing  tlmt  th^" 
muscles  possess  a  heat-peneratinjj:  fimetiun  which  is  to  some  extent  inde- 
pendent of  their  motor  funrtion  and  imder  the  control  of  a  twofold  nen-ous 
mt-ehunihm, — the  one  part  ex<-itinj;  lherm<tp'nesis,  acojinpanied  by  dcstruo^^ 
tivc  nulubullsm,  the  other  stayin;;  tlicrmogencsls  and  subseiTing  constmctivj^ 
metabolism.     "Tlie  processes  whjch  issue  in  motion  on  the  one  hand  and 
in  tlicnnojrcitesis  on  the  (ither  are  of  course  lissociatcid  with  chemical  move- 
ments in  the  muscle,  with  metabolisms  wliose  terminal  steps  an?  the  tKrre- 
tion  of  oxygen  and  the  excretion  of  carbonic  acid  and  water.  .  .  ,  The 
'conlractile  stuff'  in  tlie  nnisele  is  not  the  same  as  the  *  thermogenic  stuff.* 
Itfjth  tit^  them  are  stored  m  the  muscle :  so  far  as  fundion  goes,  they  an  the 
muscle.     The  store  of  eacli  can  be  exhausted  by  repeated  stimulation,  but 
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in  Kline  ctises  ihc  thfmK^nic  ptore  soonor  than  llio  other.    Both  can  \>c  up- 

tioih  a^in  hy  the  circulating  bloo<l,  biit  in  some  cases  the  oontractilo  store 

inoDtT  than  llie  therraogeiiic.    Both  ibe  nietabolimna  are  afl'eeted  by  cold,  but 

ttw  tiu'rinogeuic  much  sooner  and  mudi  mure  intensely  than  tiic  contractile. 

We  know  little  of  the  exact  nature  of  the  fhcniical  chancreri  involved  in 

eitlirr  form  of  nietul>olism.     Oxygen  Is  taken  up  in  each  and  carbonic  acid 

if  discharged,  but  the  processes  passtxi  ihrougli  between  the^  terminal 

iap»arp  mu<*h  more  cnm|ilex  tJian  simple  oxiil:iti<in8.    The  evidence  nither 

pxsto  show  that  it  18  the  living  suLtstaucc  as  a  whole,  <:onlnit;lilc  titufl'  and 

thenDogenic  stiitf',  which  is  continually  being  decomposed  and  as  oontiniially 

hiia^  recnmp<iwx]  by  the  1»1(hh1.     The  net  balance  i?how«  only  gain  of  cjir^ 

Imul'  add  and  loos  uf  oxygen,  but  the  nitrogenous  parts  also  of  the  working 

mbataoce  have  in  the  process  imdci^one  partial  destnicUon  and  equivalent 

nocK»tniction.     This  is  in  health;  but  if  tlie  rwonstnictive  part  of  the 

pnMVRt  h  inadnpuitc  or  niiHent,,  the  halanci'  of  accounts  wilt  give  evidcmi* 

of  A  nitrugeuous  residuum  wbicli  is  morbid.     The  miu^le-substancc  will 

l>e  itriclf  cnusntned  ;  it  will  no  longer  be  what  1  may  call  merely 

dating  mrdium  of  (•«nrtumptif)n.     Tin;  (sist-out  nitrogenized  molo- 

mie  of  the  muscle  arc  not  really  exoretionary  in  tlie  sense  tJiat  cari»onic 

tdd  i»  ex(Tetionar)'.    They  have  merely  faik<l  of  tliat  immediate  upbuilding 

ittUj  Riiia-'lc-eubstance  agiuu  which  la  characteristic  f)f  the  htailthy  mctab- 

tili«a,     This   inoosftant   upbuilding  of  the   mu.scle-snbslanec  which    is  a 

Kasary  eonseipiencc  of  the  fact  that  no  increflse  of  nrea  or  other  nitro- 

pOQiu  matter  is  priKliuxtl  in  the  onlinary  pnKvwws  of  muwular  mel^dxilism 

■M  rpquire  the  expenditure  of  a  certain  amount  of  energy.     If  in  any 

BMHin!  th«  upbuihling  is  checked  or  abolished,  so  mucli  energy  is  of 

wiui«c  unexpcndwl."'  (Mat'Allstcr.) 

Tliis  whole  line  of  investigation  is  mo(*t  suggestive,  but,  so  long  &s  the 
iWw^iretation  of  the  n'sidts  is  not  ptTt'eclly  dear,  we  shoidd  L>e  very  guarded 
Miltiwiug  far-reaching  conclusiuna. 

Ak  rvgards  the  amount  of  heat  contributed  by  the  abdominol  viscera, 
•'Biv  mfcly  assMime  tlmt,  in  so  far  as  it  deiwiids  on  processes  connected 
*ili»  \hv  nii'talMilis.tn  of  foods,  it  is  diminiHlied  iu  fever. 

The  channels  for  the  dlssi|>ation  of  heat  arc  the  skin, — by  radiation, 
wdurtion,  ami  evaporation, — and  the  lungs,  liy  pvai>onition  aijtl  warming 
*<  lite  cjtpirod  air.  As  sweating  is  not  common  in  the  fever  of  children, 
"^tKiiBtiou  necessarily  plays  a  k'ss  ihi|xirtant  r6le  than  In  the  fever  of 
■Wla.  The  pungency  of  skin  whicJi  is  often  met  with  may  Im*  in  part  due 
tothis  ppciiliority.  It  Is  .usually  associated  with  a  preternntu rally  dry  skin 
■wl  aiiitracte<l  cutaneous  vessels,  conditions  which  tend  to  jirevent  a  rapid 
MWofbtat  and  theret<»re  favor  ele\Tition  of  the  surfiK'e-temiMTatnre.  We 
•w  ill  liuniliar  with  tlie  rcmarkaijie  way  in  which  the  aspect  and  iVvI  of 
ihrskin  may  vary  dnring  an  attack  of  simple  fever.  In  less  than  an  hour 
4  pole,  dry,  pnngf^nt  skin  may  iKx^aime  flushed  and  moist.  A  febrile  blush 
m  intente  ta  to  ofoubc  saspicions  of  au  acute  cxontiicm  may  vaoi&h  ulto- 
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gcUior  in  a  few  minute?.  Plienomoua  such  as  these  not  only  sugj^est  very 
pointedly  that  heat-disoliai^  is  lar^Iy  under  the  control  of  iLo  nen-uuB 
ftyatfm, — artiiig  tlinmgh  the  va'«>-mntor  nerves, — hut  also  |K)int  with  equal 
emphasis  to  the  profound  disturbance  of  that  control.  It  ia  prolmble  tlta^fl 
al>oiit  sixty  per  cent,  of  the  hrat  leaving  the  body  does  90  by  radiation. 
The  laws  of  this  loss  lavu  rtitently  been  investii^ated  with  strikini^j  ivsulla. 
^\'hen  a  portion  of  skiu  is  uneovercxl  it  nnturully  becomes  cooler,  but  tlie 
C<K>liug  dix?s  ntit  take  place  awiirdin^  to  physicnl  laws.  It  i;"  found  that 
nuliatiuu  increases  steadily  ils  the  teniperuture  falls,  until  a  c^ertaJu  limit 
is  reached ;  that  it  varies  directly  with  the  activity  of  the  priKCfiaes  of 
nutrition  and  mctalMiliHin,  and  is  tlH'rcf{)rp  more  active  in  children  than  in 
adults;  and,  further,  there  ia  mmie  g;round  fur  l>elieviuK  that  it  is  subji-ct  , 
to  ner\'ous  control.  These  considerations  have  a  practiud  bearing.  If 
read  them  aright,  they  pUiid  stronply  in  favor  of  li^ht  clothing;  and  ligl 
covering  and  of  cool  well-ventilat«l  sick-rooms. 

The  nature  of  the  rt-latluus  of  the  central  ner%'ona  system  t*)  thermo- 
gencsis  and  thermolysis  is  still  very  imperfectly  understood.     Our  know] 
edge  in  this  direction  is  chiefly  base<l  upon  4'x  peri  mentation  on  animala^ 
Careful  cx|K:rimL'uts  liavc  dciunnstralol  the  preseuLT  at  tlie  auleiiur  part  of 
tlic  caudate  nucleus,  near  itA  median  convexity,  of  a  trac^t  which,  wheDe\*64^| 
it  is  stimulated   bv  puncture  with  a  fine  nc^edlc  or  by  an  elci-tric  <'urrent, 
gives  rise  to  an  incrrjse  iu  tlic  bixly-teniperature  which  jiersisLs  for  some 
time  and  is  attended  by  an  increase  in  the  amount  of  the  oxyf;;on  absorbed 
and  of  tlie  carlKinir  arid  given  otf  by  tfie  animal.     It  has  lieen  shown  by 
calorimetrJc  expcriinent.-*  that  this  pyrexia  is  not  due  to  vaso-molor  di.sturb- 
auce  causing  retention  of  heat,  but  tliat  there  is  an  increase  in  hcot-pro- 
duetiou.     At  the  same  tine  the  pulse-  and  respiration-ratci*  are  mised  and 
the  elimination  of  unni  is  incrcaseil.    It  apfvcars,  tberelure,  that  puncture  of 
the  cautlatc  nucleus  produces  in  certain  animals  a  pyrexia  which  poascesea 
all  the  essential  properties  of  fever  regrirdiil  a.s  abnormal  elevation  of  teni^| 
perature.     The  value  of  this  experiment  in  support  of  the  neurotic  orijiin^ 
of  fever  can  hanlly  be  overestimated.   Some  valuable  evidence  is  alsfj  foilh- 
cwming  on  the  clinical  inide.     In  this  ronnetrtion  it  will  suflice  to  recall  the 
fail  that  there  are  on  record  well-atleste<l  i^^*es  of  cerebral  tumor,  pontine 
hcmorrhap^,  softening  and  lieniorrhage  in  or  about  the  ImisiI  ganglia,  iujuriea 
of  iJie  spinal  (H>rd,  tumors  of  tlie  spinal  nuMiinges  and  others,  in  whieli  verj^f 
high  temperatures  have  l)een  olwerved,^ — temperatures  for  which  no  oilier 
cause  was  diseovcrablc  tlian  the  nervous  lesion  with  which  the  |>atieul  wi 
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affected. 

In  this  very  brief  reference  to  the  nature  of  pjTCxia,  attention  has  been 
directwl  to  the  close  relation  of  the  ner^-ous  system  with  hent-priMluction 
and  liE^t-regnlalion.  The  interfirctatiou  of  many  facts  is  still  doubtful. 
But  we  may  aeccpt  as  beyond  question  that  "  there  exist  in  the  body  ehem- 
icul  pr(xx>sses  resulting  chiefly  in  the  production  of  heat ;  that  these  processes 
are   under  direct  control  of  the  nervous  system  aud  possibly  of  apecial 
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tbmnal  nerves ;  and,  lastly,  that  there  arc  n^ions  in  tlie  ocntral  nervous 
^■cm  wliifh  are  in  some  way  oonncotc«l  with  those  n<T\'cs  and  tliponj^h 
tbaaaontn>l  the  eii<'niical  proceaBea  reKiihing  in  heat-pnidiiction."  (Wcloli.) 
Tbe  nervous  theory  of  fever  certainly  seems  to  ofTer  the  best  working 
krpothcsis  yet  advanced  to  explain  the  various  phenomena  of  the  disorder. 
Viewwl  in  this  Hglit,  tJie  diHturliance  of  the  n^idaling  rnet'hanism  alone 
will  give  riue  to  irregular  risingts  and  fallings  of  temperature  a.s  tlie  inde- 
pmirat  variations  of  production  and  loss  are  concurrent  or  the  reveree, 
vidinut  wasting,  failnre  of  nutrition,  or  otlittr  sipw  of  innrcjised  thermo- 
^Mi}*, — llii'nnul  ataxia,  if  botli  the  n-gulating  and  heat-producing  niedi- 
aims  arc  disturbed,  we  have  true  fever,  with  excessive  thcrmogcnesis  and 
mttin^.  The  temperature  riset*,  and  after  a  while  the  diachai^ing  mef-han- 
ko  Ifl  Mtt  going,  and  if  not  itt^flf  disonlered  presently  overtakes  tlie  work 
thnmn  upon  it,  TIiib  is  what  occiint  in  onlinary  fevej*.  If,  howevej*,  tJie 
thennoU'tic  met-hauism  is  not  (^jHible  of  being  stimulated  to  increa^-d 
Ktivity  by  the  antecedent  exct^ssive  tlicrmogenesis,  the  temijerature  risca  to 
t  dftageruuD  or  even  fatal  height.     Tins  ta  hyiwrjiynixia.     (MacAlistrx.) 

Causes  of  Fever. — To  funnutate  a  c-iasslfication  of  tlie  causes  of  fever 
wkidi  sJinll  I»e  at  onee  simple  and  comprtihenfiive  is,  in  tlie  present  state 
of  our  kuowli-dge  of  the  etiology  of  the  various  fevers,  alm^ist  imjws- 
•ible.  Experimental  in  vest  iguti  tuts  ou  ferments  and  [lUtrid  intoxieauts  have 
tknwn  much  light  on  the  nature  of  inflammatury  fever.  The  discovery 
mil  invi«igntiou  of  the  six-alled  cadaveric  alkaloids  have  revealed  to  ns 
u  im|iortaut  group  of  fever-pniducing  agents.  Rut  the  nature  of  tlie 
Hitjrintllip  of  many  of  the  nnute  !*peellic  febrile  diseases  to  the  invasion 
ud  muliipliciition  within  the  Ixxly  of  pathogente  micro-organisms  still 
nnuins  to  be  solved.  In  romraou  with  fermenta  and  putrid  intiixitanta, 
lAKpouoDs  of  the  majority  of  these  diseases  exert  a  pyrogenic  effect  after 
Wi([  rpreiv(>d  into  tlie  dmilation.  Their  precise  mode  of  attlon  is  still 
Batter  for  speculation.  It  is  supjMJscd  hy  w)me  that  they  act  on  tJie  nervous 
•TrtPm,  directly  nr  indirectly ;  by  others,  that  they  lead  to  incrcnscd  heat- 
pfudoetion  by  a  direct  action  on  the  blood  and  tissues ;  but  even  in  such  an 
went,  as  already  |K>iuted  out,  we  must  a.ssiime  that  the  e<piilil)rium  of  tJie 
tlMnnal  ner\'ous  system  is  in  some  way  dimturljed.  It  is  possihlc  that  all 
pTTDSn'uie  siibstanoeg  act.  by  producing  a  common  change  in  the  b*jdy. 

The  fin*l  group  of  fever-pitMluciug  agents  coinjjrijws  sulwtances  which, 
if  not  artually  identical  with  physiological  ferments,  are  readily  produced 
fcy  them,  independently  of  the  action  of  bacteria.  Some  of  them  are 
DornulK  pn^seiit  in  small  amount  in  the  body,  others  may  l>e  pnidueeil  in 
the  disinteg ration  of  cxtnivasated  blood  or  by  the  ahnorraal  disintegration 
of  liiBoe,  and  if  alisiorl)ed  in  snfhcient  tpiatitity  or  under  suitable  conditlonR 
•n  held  to  he  tlie  cause  of  tlie  febrile  states  known  a»  ferment  intiixica- 
tiooi.  A»  probable  members  of  this  group  may  be  cited  eases  of  the  so- 
cttUcd  aspptic  fever  «hich  fitllow  extensive  injiiricH  or  lacerations  in  spite  of 
r^DfOQ*  autiiKptic  precautions,  and  the  febrile  reaction  attending  subcuta- 
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neons  injories  and  PTtrava^atmns,  especially  fractures  of  the  lariEte  bones.  It 
is  probable  that  die  pyrexia  wbicb  lutxiuipaiiieM  crertain  fomu  of  ana-mia  aiid 
poMibly  Boiuc  obscure  varieties  uf  simple  fever  aim}  Ix-loiig  to  (big  category. 

The  socund  group  comprised  substances  wbieh  are  the  product  of  micn>4l 
oi^raiiisnis  nut  in  llieiiLselvcs  |>atluigeuic  ;  timt   in,  utit  cujiablt*  uf  further 
luultipliculion  wheu  inoc-ulati-d  iu  puit;  fiiUivutiuu  iutv  the  liody.     Tbetie 
sapmphytit-  )ii)i-i«>ria  are  voty  widely  distributed  both  in  and  out  of  the 
budv.  ainl   niav  cxiTt  tlieJr  iiiHiieuw   in  wvcml  ways.     Their  pivsencif  in 
foul  woundd  leadri  to  the  turujutiou  uf  chemitul  sultslances  whieh,  wliim, 
absorbed  into  Uio  cirenlation,  give  rise  to  pyrexia  with  toxic  ej'mptoms,- 
putrid  iuloxicatiuu.     Under  this  head  an?  iiu-liided  the  febrile  etaU-s  which 
subside  atlcr  the  thorou};b  eleausiujj;  of  a  fuul  wound,  and  the  whole  class  ui^_ 
septic  fevers  which  result  from  the  absorption  of  poisonous  substauoes  proU 
dnoni  in  necrotic  or  ditiiutc^rating  ti^ucs  or  exudations  or  cxtravasatod 
bluod  by  th«  action  of  purely  saprophytic  Iiacteria.     Of  tliis  nature  are 
probably  also  the  sccondai'y  lever  of  variola  aud,  iu  pari  at  lea^t,  the  lever 
of  typhoid  after  the  eud  of  the  second  week.  ^| 

Fcrnienttttivc  and  putrtjfattivi;   Itatlcria   ar»'   nnrnially  present  in   the 
alimentary  l-uiuiI,  and  it  is  proljable  that  under  certain  cireuiui^lauc\.-s  the 
products  of  their  activity  may,  by  tlieir  absorption,  give  rise  to  fcbrild[ 
■ttil"Hf,  which  are,  however,  for  the  most  jKirt  of  n  milder  type  than  tliose 
juflt  nomtioued.     Here  the  csdenltul  morbid  cundltiuus  ai>pcar  tu  be  due__ 
partly  tu  tlio  t^amctcr  of  the  ingesta,  partly  to  alterations  iu  the  digcstiv^^ 
juiixti.     Of  Uii;!i  unler  an>  douhtle^  a  large  number  of  the  transient  febrile 
aUackfl  of  cJiildn!U  which  occtu*  in  a^^sociatiou  with  various  disunlcrs  of 
digooliuu.     iVnlition  fever  is  often  cited  as  a  t\'|»e  of  pyrexia  duo  to  reflex 
UeuitiiU ;  Uit  oveu  here  evidence  is  not  wanting  to  show  that  other  caudos 
may  U*  ojvmlivc.     In   !>uppiirt  uf  this  may   be  meutiuut-d  the  octaL-^ional 
eolargcmvut  of  the  jilamls  at  tJic  angle  of  the  jaw  ;  the  uot  infrctiueni  asso- 
nation  uf  mi^ldlc-i'ar  catarrh,  iodiiating  an  extension  of  inflammation  along 
Uw  KuaUh'hiuri  tul>e;  and  the  presence  iu  some  instances  uf  a  cuusiderabl^t|y 
dlg;iM<  uf  stomattttA.  nl 

OS  fiu"  gnivcr  signifieaiwe  are  the  putrid  intoxications  which  result  from 
iho  liii^^iiitiiMi  of  sulwtaiux«  wliich  have  undergone  outaide  the  IxkIv  ptitre- 
(ih-iivin  i>r  chaiigi'w  whirh  l«ul  to  the  furmatiou  of  ptomaines.  Tht»e  suli- 
MlaiHVM  liAve  Uvn  S4'|Utrate<l  from  putrefying  materials  in  states  of  tolerable 
imntv.  Siouo  of  them  ap]>ear  to  Iw  harmless,  but  the  introdiiitluu  uf  otliers 
iiilo  ihp  cinndnliou  is  atleuded  by  pyrexia  witli  toxic  symptoms.  They 
lH«v-  k-  aliM-ut  iu  ntlvanccti  <lei>ompositio]i,  and  in  gt-ueml  the  most  virulent 
IrtMuatiuv  am  funnctl  iu  ttic  (^rltest  stages  of  put  ret  act  ion.  'H 

Then'  ar\'  aUt  dirterenocs  aooordiiig  to  the  kiad  of  bacteria  pn^sent, 
ikwuxbug   I'*  *bi*  imture  of  the  substiinoes  dc<x)mposed,  and  a^n.-oi'ding  to 
V«riou«  other  ein'umslances,  such  as  the  presence  uf  oxygen,  the  tempcra«fll 
HMwv4i\     Of  this  nature  are  some  of  the  caf»es  of  poisoning  which  have 
bvMl  iiiu»i»i  by  eating  unsound  meatj  lish,  cheese,  etc     The  absori>tion  of. 
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poinu  of  a  similar  kind,  not  ne(¥asarily  the  pnxluct  uf  putjioj-ri^nic  liatrleria, 
wnoU  affun]  a  ralional  explauatitm  uf  the  svm]itom»  of  [injtnuiul  iiitoxii'a- 
tiuo  met  with  in  many  cases  of  diphtheria  aud  i)DS|)ital  sore  thr«.iat,  as  well 
IB  of  the  oonstitutiotud  di.HttirlHini«  which  is  mtt  uuoummuu  in  Hcarlet  (iivcr 
bnnnlH  tlic  end  of  the  lliinl  week,  id  a.«6oeiatioii  witii  tlic  onset  of  nephrilis. 
TUi  view  would  receive  support  from  the  presence  in  gurh  rasf«  !>f  sonic 
lortl  mnrltid  condition,  whether  inflanimatury  or  ueci'uLie,  and  would  explain 
(beiuxxas  claimed  for  hxvl  autiwptic  measures  iu  prevcutinfj;  or  moderating 
ihf  jrverity  of  the  s\'mptoms,  at  least  in  the  two  firtrt-nanird  di!*raiw«. 

Id  the  third  ^:n>iip  are  lueliidLHl,  for  cunvenicnee  of  elassiHc^ation,  the 
poiioafi  of  the  acute  specific  febrile  diseases.  Of  thera  we  know  that  they 
OT  Rpocifie, — i.e.,  that  the  discawR  which  they  prodnee,  and  «f  whirh  jiyrexia 
ttAiututaut  ciHKTtniitaiit,  never  pa.ss  tlie  one  into  the  atlier ;  lliat  they  prevail 
cpideminUIy  or  eiKleuii (tally  ;  that  they  are  iu  largt?  proportion  iutectiowj  or 
VBUgious;  thai  they  may  gain  admission  to  the  bwly  by  variints  routes, 
taue  by  iatteiitatlon,  8i»me  by  the  respiratory  niucvjus  membrane,  some  by 
dw  gafltro-inte^tiual  tnicL  The  nature  of  mauy  uf  these  poisons  ia  still 
tucmain. 

»'niat  micro-organiftm.-^  are  present  in  the  bltK>d  and  tittsnes  in  sevenil 
of  thev  dkeoaefl  is  uuiverHally  admitted,  and  iu  the  case  of  a  very  few  the 
eridcore  nddncxl  in  »up|)oit  of  a  ontifial  rolatinnship  may  be  received  as 
•tJUnilf.  SnrJi  are  ervHiiM-las,  pyieniia,  anil  diphthifria.  But  in  re^rd  t« 
odken  oompcftent  obewTvera  are  by  no  means  aj^n'wL  ThuH,  in  Hev(!ral 
tftaitcn  the  belief  w  held  that  the  micro-organisms  obecn'cd  in  relnjising 
•111  mlarial  fevtara  are  epiplienomenn,  apiH>arin<r  as  a  oonsequent-e  mther 
ihuuacaiiBe  of  the  morbid  proeesst-s  eimstitiuing  the  ft-verj  and  similar 
otjeclion*  have  been  rai.4od  in  rejjanl  to  several  others.  So  that  until  more 
aiMijiiiviKul  proof  is  foilhitmiiuK  in  rejcard  to  the  nature  of  tlieir  puisoim, 
it  would  be,  to  say  the  Itaist,  prematiu'e  to  include  all  these  atU^utionM  under 
ooegPorniliKation,  as  depending  on  the  invasion  and  multiplication  of  patbo- 
gcoic  Inrtena  within  the  IkkIv. 

Tluit  there  are  causes  of  pyrexia  other  than  the  pnssenee  of  pymgenio 
mAmmom  in  the  blood  seems  beyond  queition.  A  passing  reference  has 
ftlnady  Iwn   made  to  tlie  direct  effect  of  certain   lesions  of  the  central 

tlMSTOUs  syytcm  on  the  bfidy-tPinjwrature,  as  well  us  to  the  nature  of  hy|ier- 
{i^rexia.  And  although  reasons  have  l^ccu  given  for  believing  that  many 
cam  of  dentition  fever  arc  of  inflammjitory  origin,  instanrsa  of  this  and 
fXiier  afli<ctioD8  are  not  wanting  in  which  the  older  doctrine  of  jierljiheral 
iiritaiif in  still  iifionls  the  simplest  and  apparently  the  most  mtional  cxplnno- 
tiuo,  t9i|Hually  when  we  Cfjnsider  the  instability  of  tomperuture-rrgiilation 
in  childrtm. 

The  rise  of  temperature  which  may  accompany  a  fit  of  crying,  a  con- 
wlson,  or  ext^leinent  of  any  kind  during  eimvaleHrenoi;  from  nait«  dlaease, 
or  in  wrtikly  children,  would  also  mvm  to  find  a  place  here.  Incrcaswl 
Diinmlar  activity  may  be  in  part  responsible  in  the  two  flrst-uamcd,  but 
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in  all  there  ie  a  reaBonable  suspicion  of  some  direct  disturbing  ncrvt 
infliienrc. 

It  has  been  maintained  tlint  the  process  of  (growth  may  cause  pyrexia. 
The  evidence  brought  forward  in  support  of  this  belief  is,  at  the  best,  of  a 
somewh:tt  flimHV  on!e.r  anil  altiigether  insufficient.     It  (unnot  be  dmibted, 
however,  tliat  during  tlie  periiKl  of  active  gruwth  hcat-regulutlon  is  higl 
unstable  aud  the  temperature  consequently  more  labile  Uian  at  other  perit 
of  life. 

Effects  of  Pover. — Opiuiou  lias  varied  ajnsiderably  at  dillerent  times 
in  regard  to  the  eifecta  of  fever  on  the  Vtody.  Fonuerly  the  view  was  very 
generally  held  tliHt  the  disordei-s  of  fcuution  and  the  raoriud  tis.^iuc-i'hanges 
which  uttcud  fever  were  eutirely  due  to  elevation  of  tem|»ei-ature ;  and  this 
opinion  found  support  in  experiments  mmle  at  the  tim**,  hut  under  eon- 
ditiuns  which  have  situn:  l>ee[i  shown  tu  liuvi*  somewhat  vitiated  the  cunchi- 
sions  drawn  from  them.  At  the  present  time  there  is  a  decided  reactiun 
against  this  view,  a  reaction  which  in  some  quartci's  goes  to  the  extent  not 
only  of  denying  that  tUere  is  dangt*r  iu  moderate  pyrexia,  but  also  of  assert- 
ing that  a  moderate  degni!  of  ft>ver  slimild  not  be  checked.  Among  the 
causes  which  have  led  to  this  change  of  opinion  the  failure  of  antip\Tctic 
treatment  to  curtail  or  even  to  wmtrol  certain  fevers  imdoubtedly  holds  a 
prominent  phu^.  Besides  this,  a  caivful  iTamsideratiou  of  the  exjjeri- 
mental  evidence  in  the  liglit  of  fresh  experiments  has  drawn  attention  to 
the  im|>ortant  I'/ilr  played  in  fever  by  other  factors,  sucli  as  infection  or 
ln(().xicaticin.  Tlir  incrcase^i  Im^ncucy  uf  the  respiratory  act,  llie  heightened 
pulse-rate,  and  possibly  constipation,  are  probably  direct  effects  of  the  high 
tempenitiire,  whilst  the  variMtions  in  nrtcnal  tension  ami  llie  disorders  of 
tiic  atitnentaiy  !ind  ncn'ouH  .systems  an-  iu  large  jmirl  de|»cndcnt  un  iufcctiou 
or  some  factor  of  fever  other  than  high  temperature.  The  mufwular  pains 
and  weakness  are  to  be  hKtke<l  upon  as  the  expn^twion  of  abnomial  inner- 
vation and  nutritive  chang<»  aci-i>mpauyitig  thermogeucsis,  whilst  a  part 
only  of  the  increased  nitrogenous  disintegration  of  fever  is  to  be  ascribed 
to  pyrexia.  ^M 

With  ri^ird  to  ttic  granular  or  fatty  dt^ncration  of  organs,  and  of  ih^^ 
heart  in  particular,  which  i.^  generally  held  to  constitute  one  of  the  chief 
dangers  to  life  in  prolonged  fever,  high  temperature  is  pn>l»ably  an  :mp*)r- 
tant  factor,  but  is  certainly  not  the  only  one.  Similar  changes  arc  of  not 
infrcfjuent  occurrence  in  some  forms  of  amemia,  and  may  be  indnced  by  a 
variety  of  poisons,  with  little  or  no  pyrexia.  And,  further,  granular  <l(^ji- 
eration  is  njoi"e  ulhm  found  ai\er  acute  specific  fevers  tliau  iu  other  febrile 
diseases.  In  other  words,  there  are  strong  reasons  for  suspwtting  tliat  it 
bears  a  close  relation  to  the  kind  aud  d(!gree  of  the  infection  in  any  given 
case. 

Wliatever  may  ultimately  prove  to  bo  the  exact  sliare  of  pyrexia  in 
the  cauRJition  of  the  phenomena  now  under  cuuHideration,  it  apjMtai-s  highly 
probable  tliat  during  fever  many  causes  arc  at  work,  which  may  tend  to 
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nsietiiig  power  of  the  iutlividtial  io  the  IdjuHuus  eObct^i  of 
high  tprniKTatitre. 

The  case  of  hypeqnrexia  is  differo-nt.  Here,  without  doubt,  the  main 
goane  of  dan^*r  is  the  high  teniiierature,  which  seems  to  Ije  in  great  pait 
doe  tu  ail  (-jLt-tssivcdiHturbaiiec  of  the  thernml  nervous  moehauisnts,  ainuunt- 
Eog  to  almost  complete  paralysis.  Such,  no  doubt,  'm  tiie  nature  of  the 
Mcnssivc  rise  which  may  usiier  in  death  in  some  dlecasea, — an  indication  uf 
tmimencing  <lt!«ohitiou  in  the  higher,  more  recently  evolved,  and  therefore 
)m  stable  nervous  mcohanismg. 

Significance  of  Heightened  Temperature  in  Children. — Tlie  tem- 
irrntiire  of  children  in  health  is  clmmctt-nzed  by  a  rcktivc  instability, 
which  renders  it  liable  to  disturltanee  by  a  vnrietT  of  eaiisea,  many  of 
llicin  uf  the  mtist  trivial  nature.  This  is  to  Ix;  aocouuted  for  poitly  by  the 
Ditilfvehtped  state  of  the  ner\'oiia  syatem,  jtartly  by  its  state  of  active 
gnwth.  A  mm-  nothing;  will  send  an  infant  into  a  hi^h  fever;  a  very 
link"  rest*»rci  it  again  io  licalilu  But  as  the  child  j^rows  ita  temperature 
becnnH-s  less  liable  to  di^turhanoe,  until  with  years  it  j^nidually  aixiuiree 
the  lability  which  diHtinirtii^heiJ  the  tcn)[K<mture  of  adults.  The  nervous 
uocham&ms  which  subserve  heat- rej^ilat ion  arc,  during  infancy  and  child- 
hwid,  nodergoin^  a  progresaive  evolution  towanis  relative  stability.  Being 
It  thifl  period  of  life  among  the  least  orj^anized,  least  automatic  mechanisms, 
tliw  are  readily  thrown  out  of  gear. 

11h*  reailine^s  with  whicii  phymologieal  tissue-activity  in  a  child  gives 
plaioe  lu  lutholiigieal  activity,  in  the  prej^^mre  of  disturbing  i-auM!S,  is  also 
•  tvasoa  why  fever  is  a  frptjuent  concomitant  of  disease  in  children.  As 
aamplnt  of  tljia  teiKlenn,-  may  l>e  nientionetl  atTiite  lynipba^lenitis,  that 
anmoa  cause  of  fever,  and  the  proueness  oi'  iuflamniation  to  issue  in 
wj)]mratJftn. 

In  ttu*  same  way  instability  is  the  key-note  to  the  peculiarities  of  the 
Hrile  temperature  of  children.  It  uontmtitH  with  the  pyrexia  of  ailulfas, 
«■  on  account  of  any  differences  in  range  and  height,  than  because 
ff  ita  striking  tendency  to  present  sudden  and  tomporari"  remissions.  It 
tWT  rise  and  fall  scvenil  times  in  the  wurse  cif  the  twentj'-four  hours. 
I'^nidfl  of  high  and'  low  tomiM>rature  may  alternate'  in  the  most  uneven  and 
im^lar  manner.  The  type  f»r  pattern  of  the  chart  may  vary  almost  from 
•ilr today.  The  height  of  the  tem|}er:iture  luars  little  or  no  relation  to 
•l"  wN-erity  of  tJie  disease.  A  trivial  cause  may  send  the  temperature  to 
IW  F,,  or  even  higher,  wnthout  apparent  discomfort  to  the  patjcnt,  whereas 
>  fatal  caMe  of  piHtunonia  may  nni  its  tM)Ui-Si-  without  the  tciu[MTaturc  cjc- 
owIinR  lll2**  F.  Enough  ha.-)  l)een  snid  to  show  that  tempemture-obsen'a- 
tuwcwinot  aflord  the  name  inilications  an  to  diagnriAi<4  and  pn^gnosis  as  we 
MK  ■ooutomed  to  derive  from  them  iu  ttic  fevers  uf  adults.  For  example, 
daring  tlie  sectond  week  of  typhoid,  in  striking  contrast  with  the  sustained 
high  Innperature  of  adults,  the  <laily  remissinii?  may  lie  Sf>  marked  as  to 
aAid  no  aaauitautx.'  whatever  iu  distiuguisiiing  the  vsac  from  one  of  tuber^ 
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culoeis,  a  disease  from  wlui-li  the  dilTen-'ntial  iliagnosis  is  often  so  diffieult  in 
tbc  earW  tttoges.  Nor,  asHumiiig  iXw  iliagnusls  of  tvphukl  to  be  c^tablinlu^, 
would  ihe  oocnirrcDce  of  larjre  roniissions  tuwardii  llic  end  ol'  tlie  8ccoud 
?k  jufitifv  us  iu  pnigDutiticatiiig  an  Kirly  dcfervosoence.  It  is  in  menin^ 
itia  aud  otlier  forms  of  uervous  dit^^ia^c  that  wo  eut»uiit«r  irregular  and 
ambiguous  itniperatures  par  cxct-Uf^ncf.  These  east-s  appear  to  oonform  to 
DO  rule.  In  tubercubir  ineDingitU  luw  tein{M>raturce  are  perhaps,  on  the. 
whole,  more  fro(|ucnt.  Cum-a  of  this  diM:-a.s<:  are  on  record  in  whirh  the 
association  of  roiM>alcd  convulsion  with  ht<;h  tvmpomturc-mngt^  aci'uu  to 
suggest  a  caneal  rehition  between  titem.  Tlie  well-c»tablishcd  fact  that 
conN'uUion  tpm  tx>nvulsion  niay  oaust'  a  ri&e  uf  several  dei^ret-a  lends  some 
culor  to  the  supposition.  But  that  this  assoeiatiuu  is  by  uo  means  »jnstaiit 
b)  cttrtUingly  illui^tratfHl  hv  the  case  of  a  boy,  ^^1  four,  who  diod  of  tube 
colar  tumor  of  the  cerebellum,  witli  meiiinj^itis,  after  a  prolonged  illness. 
The  promiiM-nt  symptoms  were  rejKiated  convulsicm,  extreme  wasting,  optio 
neuritis,  and  frequent  and  pi-wlonjrcd  vomiting,  yet  the  temperature  never 
rxtx-eded  9^1**  F.  It  may  iiiirly  be  aj^ked  whether  the  height  of  the  tern-- 
|wntxirp  in  an  attack  uf  convulsions  p<«se!sse»  any  pmgrioKtic  value.  Any 
rise  of  temperature  due  to  the  convulsion  itself  si>ecdily  subsides  ou  ila 
ceSBation ;  aiHl,  s))eaking  generally,  the  higher  the  tem[>erature  the  grcatcfi 
the  prolHibillty  tJiat  the  cuuvulsiuu  is  essential  nitiier  than  t<ymj>tomRt:ic. 

Due  other  |K»int  dcsen'C!*  mention.  It  has  lKH?n  found  that  the  higbesb 
aud  luwi-st  tenijjeratures  may  occur  at  almost  any  time  in  the  twenty-four 
boun^  Con8(<<|ueiitly,  if  a  chart  is  to  repn-sent  with  any  tiiithfnlness  the 
daily  wanderings  of  the  temperature,  the  observations  nmst  be  rcconled  at 
nvuhu*  aud  ttinii.io natively  short  interx-als.  A  moniing  and  evening  record 
BMfer  vioM  a  fhirly  stesttly  teni|H'mture  when  in  reulitv  there  has  been  a  daily 
AR^nnHtn  uf  sevend  degrees. 

In  ruui^  children  and  infants  it  is  best  to  take  the  temperature  ia  the 
rwluiu  or  iu  the  groin.  In  older  children  it  may  Ik-  taken  in  the  month  or 
aatUb.  if  due  prot^utioos  ore  observe*].  The  rectal  tempcrotnro  is  about 
J*  K.  bi^i-r  llum  ilmt  in  the  axilb  and  .5*'  F.  higher  than  that  iu  the 
ittk<utK.  ■ 

Tth."  fitU.wing  criteria  Iiave  Wn  laid  down  on  the  sigtiificanec  of 
WnvKn  in  chiUlreu ;  *'  The  pyrexia  is  gf)od,  vwteriM  jxrrUxui,  which  is  lower 
te  tkic  morning  than  iu  the  evening ;  which  is  efpiable  or  with  but  slight 
•ortiiinin  fnun  ihty  to  diiy  ;  which  luis  a  single  rise  and  a  single  full  in  the 
llJUiaAr  flur  bt.>urs;  and  whose  lowest  morning  level  approaches  the  normal 
ft^  Tku>  pvrexia  is  liad,  cwieris  paribtis,  which  is  highest  in  the  mornit^; 
^4^1  «avimU  tnmi  evening  tlin^^ugh  the  small  hours;  which  has  two  or 
mtt*  M<»  *Ar  &lls  for  one  day  and  night ;  whicJi  either  maintains  its  level 
«ybv^  UVt^  F-  prettv  e<)uably  for  many  hours  tc^cther,  or  else  is  ve 
^mmU»  tKnn  tUy  tu  <.hiy  and  conformable  to  uo  jKitteru.  Add  to  tin' 
%tal^%M  tiyriv  known,  yet  what  of  itself  would  suffice  to  save  the  ther- 
ftgn  ever  tailing  into  neglect — that  the  temperature-resistor  gives 
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tlie  fint  warning  of  im|>endtDg  misclik'f  afler  iujurics  aud  sui*g^cal  opera- 
!         iigos;  Uiai  it  8up|)l)C8  uur  »jle  tnmnK  ofAvab-hing  ami  of  im>a.suring  hy|X!r- 

Ipgrnxia;  ainl  that  in  t-oiijuiiL-tiuii  with  other  ^igiiri  (by  no  nutans  hy  itAiilf) 
ithdps  to  didtiuguirih  certain  fevers  and  to  estimate  their  pr<^i-cijg  and 
iwcritv.  Thit*'  liittiT,  however,  ai*e  l)ut  tjtxiartioiial  m«w."  (Stur^«.) 
Stages  and  Tjrpeu  of  Pyrexia. — 'I'hiTe  Hlagvy  &tv.  geueniliy  rwxiguiaxJ, 
—the  ioiiial  stage,  tbul  uf  rising  temperature ;  the  fastigium.  or  Btagc  of 
iMtafjMd  high  tem|X>racure ;  and  der<TV(>»('(>n<T,  during  whicii  the  tempera- 
W^nhinu  to  the  noriiml  level.  Tlie  dnmtiun  and  ^Kilteru  of  each  stage 
tirr  ouoHiderabty  in  ditierent  diseases  and  ut  tiie  t^aine  disease  aoYirding  to 
ciiciUDsmnccd.  A  rapid  tuid  rontiuuoiis  rii^  in  tlie  rule  in  lii-arlet  fever  and 
igiiL',  whilst  in  mea.sh«  and  typhuid  ievcr  the  riitc  is  more  gradual  and  often 
bnbai  hy  a  series  of  remissions.  A  severe  convulsion  at  the  onset  may 
intenafy  the  initial  rise ;  severe  vomiting  may  delay  or  even  lessen  it.  The 
iHDpcmlurc  of  ehildren  during  tlie  acme  or  fiu^tigium  is  ehiefly  notiopable 
Qi  womnt  of  the  fn?<pi('iiey  uf  remissions,  (.'risis  is  the  more  eomniun  uukIu 
rf  dcfcrvesoencc  The  actual  crisis  may  be  preceded  by  one  or  more  sharp 
uddoep  remissions  ;  tliis  is  stuaetlnies  seen  in  at^ute  pneumonia.  Tyjilioid 
ftnTsfTonb  a  good  example  uf  deiervesL-enee  by  lysis.  Aller  detm'tsiceuit! 
the  temperature  is  often  subnormal  for  a  few  days,  and  is  characterized 
diiriiijj  (Knivah'SiT-ni'*'  bv  it**  grraler  instabilitv  au<l  liability'  to  disturl>anoe 
hy  uiuMsi  whieli  would  make  little  or  no  impression  on  the  tuupei'atui-e  of 
1  Mihy  child. 

In  the  tcnns  continued,  remittent,  aiKl  intermittent,  whi<-h  urc  still  in 

OBDlBfUi  uaCf  we  have  a  survival  uf  the  mmienelaturt!  uf  an  age  in  whi<h 

■i  p^rdcd   as  a  disca-sc — a  morbid   entity — prcaeutiug  diUereul 

^pa    In  tlie  present  time  these  tenns  are  n»«l  to  qualify  tlie  pattern  of 

■  pyrexia,  ralher  tlum  as  a  basis  of  elassiiicatiun.    They  are  Uh)  we'll  known 

toWttl  i^iiecial  description.    The  remittent  type  is  especially  common  in  the 

Avers  of  eliildren.    Hectic  fever  is  the  name  given  to  the  remittent  or  intor- 

Siittcnt  ffWT  whicli  owurs  iu  st>me  wu^itiug  ilisi^aM^s,  mure  (H|)o<!ially  when 

Utt*  are  aix'ompauied  by  chronic  suppuration  witli  profuse  discharge  uf 

^k    fii   It  is  often  present  in  pulmonary  and  in  aMominal  tuberculosis,  with 

^^^■twilhtmt  ulceration.      In  the  turlier  stages  (Jiere  may  lie  intermissions 

^^^fcingthe  day  with  febrile  di.«turbiiu(v.s  towards  evening.     As  the  di^i'tise 

pwgnwps,  the  fever  awnmcH  a  remittent  t>-pe,  with  e:caoei'bationB  at  night 

•nH  fierhaps  in  the  morning.     The  rise  of  teni|)eratun;  may  be  prceedeil 

dy  diiUtneea  and  end  in  a  profuse  sweat,  especially  about  the  bead  and 

iboQldmi. 

Bymptoms  of  Fever. — Prodromal  symptoms  may  be  presout,  but  are 
J^K  Aften  ibseut  or  pass  unuoticed.  Tbey  are  peevishness  or  apathy,  ditUastu 
^^Cv  Ibod,  langnor,  and  sometimen  headache  in  older  children.  The  onset  is 
^^^■feD  qaite  sodden. 

Ad  initial  rigor  is  ver\'  rare,  even  in  soptiwemia,  arnite  necrosis,  and 
Wgoc.     It  is  generally  absent  in  erysij>elas  and  in  the  eruptive  fevers  and 
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pneumonia.  Older  children  ooc&aionally  complain  of  diilUacse.  DuBky 
pallor  of  die  t\ux-  and  lips,  with  cold  extremities  and  burning  heat  of  the 
body,  is  not  unnnnmon  ut  the  iiuii«t  oi'  u  aliarp  attairk  of  feve-f.  Wc  have 
perliap«  here  the  true  homologue  of  the  rigt>r  of  adults.  ^M 

Mneli  has  been  both  written  and  taught  coneorning  the  convulsive  ons*^^ 
of  tJie  fevei-M  of  ciiildren.  \Vithiiut  iuiy  desin*  U*  detract  fnim  the  im- 
portance of  thiti  symptom,  I  would  suggest  that  it^  (Hrc-urrcnoe  is  perhaite 
less  frequent  tlian  one  mio;ht  8ti|)pogo  from  the  amount  of  attoiition  ami 
description  it  has  rw-eived.  l>i.scu.%ing  the  uiui^es  of  convulsion  in  rhil- 
dren,  HughHug»-Jack8*)ii  makes  llie  following  ivferents;  to  that  now  under 
consideration  :  "  It  scaroely  eomos  in  my  way  to  do  more  in  this  paper  thau 
UTjje  the  reu^uitiou  of  tliefte  rarer  itotesihilitits  in  the  crowd  of  the  mom 
probable  caii^KS."  ConvuUion  aa  an  initial  sym^ptom  may  occur  in  almost 
any  atrute  febrile  discatic,  but  is,  ou  the  whole,  mon?  common  in  the  eruptive 
fevers.  It  docs  not  matorrally  affeet  the  ultimate  prt^nosis.  We  must  not 
lo«e  night  of  tlie  fiu-t  that  eiiildren  are  liable  to  eonvulflion  under  many 
different  eintnostauecs :  such  are  rickets,  states  of  exliaustiuu,  dcntilinn, 
diarrhoea,  and  ot^nie  disease  of  the  brain,  besides  the  convulsive  ecizurcs 
termed  essential.  All  these  (K)««ible  causes  have  to  l»e  rei'koued  with  when 
we  are  called  upon  to  prououoee  au  upiuiou  on  a  case  of  ci>uvuUiou.  I4H 
the  temi>eniture  is  liiph  tbiring  the  convulsion  and  wmtinues  to  rise  as  the 
Beiztire  jmik-^os  off,  we  ni;iy  jiUf!i>ec{  the  oiif*et  of  some  acute  fever.  An  inquiry 
into  the  (iimity  or  {icrsnnal  hititory  will  oflen  tlirow  light  on  the  cause.  A 
due  may  be  found  on  examining  the  cheat,  which  should  always  be  doue  as 
a  matter  of  routine.  Albuminuria  immediately  following  a  convulsion  is 
of  little  diagnoHtic  vnlur  at  the  onset  of  a  fever.  It  may  be  due  to  the 
dirurt  effects  of  the  oouvuUion.  ^M 

The  question  may  arise  whether  a  convulsion  indicates  the  onset  of  aeut^^ 
cerebral  dis«ise,^-espeeially  tulH-n-idar  nu'ningitis.     This  is  ouly  likely  to 
oanir  where  convulsion  is  the  first  symptom  for  which  we  arc  consulted. 
Tul)crcidar  meningitis  is  a  disease  of  gnuhinl  and  insidious  ons<'t,  and  very 
rarely  begins  witli  convulsions.     The  tttatitit  rpilr^iticux  must  lie  i-arefnllv 
distinguished  fnim  tulien^ular  meningitis.     In  Uiis  oondition,  which  results 
from  ft  <|uick  succcfisinn  of  tiLs,  the  temperature  sometimes  attains  a  con- 
sidei-able  height,  10(j**  F.,  and  the  urine  may  l>e  albuminous.     Of  far  more^ 
Berioos  im|K)rt  are  convulsions  octnirring  during  the  eruptive  stage  of  scarle^f 
fever,  measles,  and  varinla.     lAir  infnrrantinu  on  ttiis  point  the  reader  is 
referred  to  the  special  articles  on  these  diseases.    In  the  later  stj^jus  of  fever^ 
when  the  jnitleiit  is  mucli  exliuusted,  there  is  again  manifested  a  tendency  to 
convulsions,  which  occasioually  usher  in  the  fatal  event.  ^| 

Vomiting  is  a  very  frequent  early  symptom.     Tt  may  take  place  after  t^ 
meal  or  wiihout  relation  to  the  ingestion  uf  fo(»d.     Wlieu  severe  and  re- 
peated, it  is  apt  to  induce  collapse.     The  association  of  repeated  vomiting 
with   headache  and  drowsiness  will   mise  suspicions  of  meningeal  trouble. 
This  grouping  of  symptoms,  however,  is  sometimes  seen  in  simple  continued 
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firer,  and  haa  been  known  to  prvcrde  the  crtaia  of  acute  poeiimonia.  Hcru 
titcaae  in  p«imt.  A  girl,  four  years  of  a^e.  after  ailing  tor  about  ton  days, 
VM  wised  with  spvore  o«;ipital  licadafln'  and  rtijM'atL'd  vomiting.  lu  a  few 
haan  »\w  lieramt-  cold  and  (xitlupscil.  Wlicn  I  8aw  her  for  the  first  tiuK;  on 
tfce  fullowin}»  morning  the  expression  was  ptnehod  atul  nnxions,  and  slic 
fomplaintfl  wntinnally  of  the  jKiin  at  liw.  back  of  the  hi-ad,  Tht-  pu]>il8 
were  dilated,  aluggiah,  and  uncijuol,  and  tJierc  was  a  slight  convci^nt 
itnbi)iniU!4.  The  teni[ieratnre  was  102**  F.  The  aUlonien  was  natural, 
ib/ttadu  cfi'fbrnle  being  well  marked  ;  Uie  bmvvela  were  confined.  She  waa 
Qi4n«d  efferveseing  mixture  and  a  gratu  of  calumeL  She  vomited  eight 
timffi  during  the  day.  Towards  evening  the  hcadiKihc  was  worse,  the  tom- 
pOBtnrr  104°  P.,  ami  the  child  nii>re  drowsy.  During  the  night,  liowever^ 
ttic  temperature  begau  to  lull  rapidly;  on  the  following  morning  all  bod 
ijmiplomK  had  disappranxl,  and  the  [mtieut  mwle  a  rapid  recovery. 

The  skin  is  usually  dry  and  hot,  sometinu'S  harsh, — especially  in  tuber- 
cular dii<4'arK->.  Sweating  ia  deeideilly  rarer  than  in  adiilt.t.  The  perapira- 
lion  of  acute  rhcumatiHtn  Is  4}ftcn  limited  to  the  [uilins  and  mtXm,  that  of 
ripkr<5  lo  the  hood.  Pya;mia  may  run  its  eoursc  almost  without  a  sweat. 
Ein-pt  at  the  crisis  of  a  fever,  the  otn^urrencv  of  profuse  aweote  is  an 
i)iifa\'»nible  »vntptom.  Tiiey  are  sometimes  met  with  in  lung-afTecUons 
ittfttiwl  by  marked  evanosis. — broiieho-pnoumonia,  for  in^mee, — recalling 
dK  timlufrous  condition  nf  skin  in  the  wufffM-ative  bronchitit*  of  old  j)eople. 
8*ttl»  are  apt  to  occur  in  chronic  tuhercidar  <liscase  with  rtuppiii-ation  and 
in  thr  later  stages  of  tubercular  afffetiims  of  the  ehest  and  alidompj).  At 
•  ipair-ral  rule,  however,  phthisiml  children  do  not  sweat  in  excess.  Oo- 
'wienally  tlipre  ia  an  eruption  of  siiditniina  on  the  chest  which  may  lead 
*'•  Uaimy  desquamation.  Miliaria  rubra  pmliably  never  dovclopg  exocpt 
viRft  pnultices  or  hot  fomentations  have  been  employed.   Bed-sores  seldom 

Tbe  aspect  of  the  skin  is  very  variable.  Some  children  are  pale  at  the 
0*(t  of  fever,  others  look  hot  and  flushed.  The  two  conditions  may  alter- 
"••c  in  the  same  patient.  When  the  skin  is  unusually  rinslie<l,  the  ron- 
'li'Jon  id  sometimes  designated  as  the  "febrile  blush."  In  mime  cases  it 
tin  0  elijso,  though  supt^rficial,  rcscniblanco  to  the  nwh  of  scarlet  fever, 
liw  more  than  omw  led  to  a  mistaken  diagn<wis,  even  at  the  hands  of 
'"Uprtt-nt  ol>ser\'cr».  Not  a  ^pw  casi-y  an-  admittt^  each  year  into  fever- 
••wi^ialrt  as  sr^arlatinal  M'liieh  ultimately  prove  to  be  cases  of  simi^Ic  eon- 
tiooed  fe\'rT  iir  develop  into  t^-phoid.  The  febrile  blush  is  generally  an 
•Ht  phcuomenou.  It.s  duration  is  vcr>*  variable.  La.stiiig  in  some  cnscs 
Iwttn  h(*qr  or  two,  in  othei-s  it  persists,  with  vori'ing  intensity,  for  sevend 
*»n).  S«imettmrs  it  is  followed  by  branny  desqtiamation,  A  high  tem- 
penKiin-  is  by  no  means  nLfe!tsai*y  lo  its  (Kx;urreuce.  The  febrile  bluah  is 
■Mally  well  de\'eloped  on  the  few,  neck,  and  upper  part  of  the  chest.  It 
ilBoalTectD  the  dependent  parts  of  the  bi)dy,  the  back,  buttocks,  and  liacka 
ti  tbe  tnu  ind  legs.     It  is  usually  fiiint  on  the  lower  abdomen  and  inner 
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aspect  of  tlie  tliighs.  When  fully  dcvelape<l  it  consists  of  a  brijt. 
pink  blush,  uniformly  diHused  beneath  the  suriaw  and  fading  momentarily 
on  pressure.  It  is  very  evancawmt  and  apt  to  shift  fmni  place  to  place. 
Exposure  of  tlie  chest  often  itiu.scs  it  to  dii^apiK'ar  entirely  in  a  few  minutes, 
to  return  again  as  soon  as  the  eluthiug  is  replaeed.  In  some  t^ses  it  otvurs 
in  large  irregular  |»itclies  with  ill-dcHned  Ixmlers.  The  diiftinrtion  from 
the  rash  of  scarlet  lever  ia  not  likely  to  ofler  any  difTieiiltie^.  except  in  cases 
where  tlie  blunh  is  unusually  intense  and  |¥?rsisteut.  The  chief  points  of 
difference  are  the  following.  On  Ihe  (ace  the  febrile  bliitth  is  often  well 
marked,  and  readies  to  the  margin  of  the  lips.  The  rash  of  uearlei  fever  h 
generally  faint  nn  the  face  and  leaves  untouched  a  zone  of  skin  antund  the 
niouLli.  The  lilu»}i  of  fever  \n  uaually  faint  or  absent  in  the  groin  and  on 
die  inner  ai<[>eet  of  the  ihiglis,  [>arts  ou  which  the  searlatinal  eruption  !e 
gCDC^Iy  w<'ll  marked.  The  blush  lim  Ik'nealh  the  jiiirfaee  of  a  piTfecily 
smooth  skin.  The  rash  of  scarlet  fever  is  [junctifurm  and  not  uecessarily 
uniformly  diffused.  The  blush  la  leas  jwrsistent  than  the  rasli,  and  more 
Busoeptihle  to  external  inniienees, 

labial  heri)es  is  seen  in  many  kinds  of  feverg,  bnt  is  not  necessarily  an 
rarly  sign.  Tt  is  pelntively  comrmtn  in  pneiinioiiia,  not  rwre  in  a^'ute  t-onsil- 
litis,  febrile  gastric  diw>nlerH,  and  febrtnda,  and  may  oceur  in  the  eruptive 
fevers.     Its  presence  praetimlly  excludes  the  iliapmsis  of  typhoid  fever. 

The  lips  i\ry  quickly  and  Ix-como  enirke«l.  Children  are  ven*  apt  to 
pick  ami  enuse  thwH  to  bleed  and  sometinics  to  become  swollen.  Tins 
picking  at  the  lips,  or  at  other  parts  of  the  body,  is  often  a  sign  of  nervous 
prostration. 

The  tongue  doee  not  present  with  any  ciutstancy,  or  in  the  same  degree, 
the  varieli<?s  of  asiKtit  whicli  chani'.'terizc  it  in  certain  febrile  diseases  of 
ttdidts,  and  is  therefore  of  little  value  in  helping  the  diagnosis.  An  excep- 
tion may  be  made  in  favor  of  scarlet  fever.  Slight  furring  on  the  dorsum 
witli  nxlm^**  nl'  the  tip  and  edgea  is  the  rule,  but  the  tongue  may  rcmaiD 
dwu  and  dry  thnjnghout.  A  dry  tongue  nuiy  l)ec'nme  brown,  but  it  rarely 
cjucks  to  auy  great  extent,  even  in  typhoid  fever.  The  thick  creamy  fur 
of  rlieumatie  fever  is  hardly  ever  seen.  Some  injection  of  tlie  fauces  ia 
oomiuun  at  the  onset  of  nn  acute  fever.  The  appearance  prescnt«l  differs 
ID  d<^5Tec  only  from  a  mild  scarlatinal  throat. 

Tlie  digestive  functions  arc  almost  invariably  impaired.  The  salivary 
and  paiHirotttic  secretions  ore  much  iliminishe*!,  giving  riw  to  dr\'ness  of 
niuuth,  great  thirst,  distaste  for  foot!,  and  dilHculty  in  assimikling  starchy 
foods.  The  secretion  of  bile  ia  probably  also  lessened  :  tlie  stools  are  often 
pale  aiKl  offensive.  There  is  usually  eonstipation.  but  this  is  a  rule  to 
which  there  arc  many  exceptions.  Dian-hcea  is  rare  at  the  onset  of  fever, 
but  may  accompany  the  crisis. 

The  pulse  of  children  in  fever  does  not  exhibit  any  marked  pecniiaritiea. 
Its  clinical  significance  is  relatively  small,  in  great  measure  owing  to  Uie 
diiBculty  generally  experienced  in  making  a  sadsfoctory  examination,  on 
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•oewint  of  the  sniflllncss  of  the  artorirs  ami  the  restlossncss  or  intolerance 
of  die  litUe  patient.  lu  iufmitii  undue  pulsation  of  the  fontanel  will  suggest 
eiciu^  vosinilar  action.  The  frequency  of  the  pulse  is  always  increased, 
li  t!i  ofl«n  full  and  b<jumlinn;  in  the  earlier  sta^r^,  hut  tends  to  become 
tmallrT  and  weaker  a^  exlmuritiou  increa.ses,  and  in  the  lutor  st^es,  when 
tkatlj  lit  tlireuleninj^,  in  uflen  running  or  thready  and  im^KiSiiiblc  to  count. 

ItKTcase  in  the  fi-ef^ueney  iif  tlie  respirator)*  art  is  a  ccrastaiit  and  impor- 
luu  mn(i>milant  nf  fever.  Tlie  respirations  nt.iy  rise  to  forty  |m.t  minute 
M  die  ala;  nasi  U;  set  in  action,  even  in  the  alteeuce  of  any  pulmonary  eom- 
pliration.  Mnre  than  this,  rhoncln  and  fM-attered  rftles  may  be  heard  over  the 
]im^  during  the  exatrrtmtious  of  a  sliiipk'  catarrhal  fever,  which  diriappear 
(ntJrcly  when  the  u-mperature  remits.  This  aeccgeion  of  pulniouar)-  eipus 
tt  opcoftionally  very  markwl  during  the  hot  stage  of  ague,  and  niay  render 
tiip  tliagn(isi>i  from  pneuniniiia  <>r  hnineho-piietitnonia  Hf.iniewh:Lt  dillieult. 
It  it  to  l)e  ol»sen«l,  however,  that  whilst  <Titarrlml  fevers  may  be  acxxmipa- 
nifd  by  very  definite  pulmonar\-  si^^ns,  the  simple  bronchitis  of  ehildrcu  is 
'iflrn  Bttendttl  hy  hi^h  tenijx'nttnivrt.  even  thoujrli  no  pneumonia  h  prisentt 
Tlie  disturlmnees  of  the  K-nsimuni  varj*  preatly  m  diflereut  tiiTses.  The 
n^jiD  of  tliis  is  to  lie  sought  (Mrtly  in  individiml  diAcrcnocsof  temperament 
tad  rrdittin^  power,  iHirtly  in  the  nature  and  decree  of  tlie  intoxication. 
Maura  nisr  of  simple  fever  runs  its  eimi'se  without  eau.'ung  any  appreciable 
imfKiinnent  of  health.  In  others,  cci-ebral  s\Tnptoms — vyniitinj;,  di\>wsineas, 
beulaehe,  etc. — pre<lomituite  to  sueli  an  extent  as  to  justify  the  recognition 
of  a  (tTclmil  tv|»p  of  simple  fever.  Tlie  jii'ofoiiiid  .-ind  rnpid  prostration, 
villi  or  without  coma  or  eonvul*>ion^  often  seen  in  the  nmli^nunt  forms  of 
tlic  fnipdve  fevere  and  typhoid,  illustrat<«  strikingly  the  direct  eifectsof 
-poiflt>ii  on  the  nervous  syst4'm.  Restlessness,  irritability,  and  drow- 
oommon  symptoms.  L'^ncasy  sleep  and  slecplcsaucas  are  al»)  of 
ff«iu<nt  occurrence,  and,  althon};li  in  themselves  insignifioant  ejfmptoms, 
close  attention  and  projM-r  treatment.  A  few  hours  of  peaceful 
»f  irUl  often  do  more  to  restore  the  strength  of  a  fevei-ed  child  tlmn 
WJtljing  ebc  Children  under  five  <Io  not  penornlly  complain  of  bcadaehc. 
?r,  this  symptom  is  far  less  common  than  in  adults.  It  is  not  rare, 
PVer,  in  the  rarly  stjif^cs  of  typhoid,  and  may  isx-ur  in  simple  continued 
■>*».  The  or-cflsional  oecurrenee  of  sickness  during  the  eouriw  of  a  fever 
«*  tw  Fperjal  signifitancp.  Severe  and  rpjieared  vomiting,  on  the  other 
■ml,  ts  a  gnive  symptom,  n^piiring  prompt  treatment,  and  liable  to  do 
•uch  harm  by  incn-asing  profitration. 

Delirium  is  relatively  nneommon  in  children,  and  the  key-note  to  this 
fwTiJiirity  prulnbly  lies  in  the  incomplete  state  of  llieif  mental  evolution. 
TilJcine  during  sleep,  however,  is  common  enoujrh,  and  a  tendency  to  ram- 
'Jc  in  their  talk,  when  awake,  is  not  rare.  If  pmstmtion  is  very  great, 
I  amdition  strictly  analogous  to  coma-vigil  may  be  present.  Deepening 
■Bpor,  sabsultuR  tendinum,  tendency  to  convulsion,  and  picking  at  the 
fcodj  or  the  bedclothes  are  all  unfavomblc  symptoms. 
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llyporpyrexitt  is  rare,  except  as  the  immediate  precursor  of  deatli 
it  may  I>e  regarded  as  one  of  tlio  onrliedt  stogCH  in  the  proc««  of  (iying. 
Tliis  furra  is  not  amenable  to  treatment  Klietimatie  liy|>erpyrexia  is  very 
rare  indeed.  ISt-iverul  cases  of  ^i-nuiue  hyperpyrexia  have  occurred  during 
tlie  treatment  of  acnte  renal  disease  by  a  variety  of  the  continuous  hot  wot 
pack  which  is  applied  iu  the  following  manner.  "A  blanket  it*  soaked 
in  boiling  water  and  then  wrung  out.  The  [witient  is  plmwd  in  tikis  just  as 
hot  as  fan  (Himfortably  Im-  borne,  whirii  \n  n?sually  at  a  temiJcmtupe  of  130** 
F.,  and  oompletely  enveto|H.d  In  it  us  far  as  the  neek.  A  maekintos}i  ih 
then  wropjxd  round  this  so  as  to  exclude,  as  fur  as  possible,  atmospheric 
iniluenei's,  and  finally  a  tiiiek  blanket,  doubled,  is  laid  over  the  patient  thus 
euvelo|xd.  The  |>ack  i»  changed  liourly,  ami  tlie  child  is  uut  of  tlie  |)ack 
just  so  lung  as  it  takes  to  remove  the  disused  oue  and  replace  it  by  another." 
These  unfortunate  accidents  have  renderetl  great  ser\'icc,  not  only  in  draw- 
ing attention  to  the  dangers  of  this  nimle  of  treatment,  but  also  l>ecause 
they  art-  instan^-es  of  hypnrjiyrexia  artificially  induced  by  placing  the  human 
body  under  abnormal  conditions  which  ait;  noenratcly  kuuwu.  These  are, 
an  envelope  of  moist  heat  far  above  that  usually  enwmnteRHl  by  the  body 
in  temperate  cJimates^  and  the  simnltantnius  and  almost  complete  elimination 
of  the  most  im^Hjrtant  ctioliug  a^eut,  the  skin.  There  may  be  profuse 
sweating,  but  this  is  of  little  avail,  as,  umler  the  existing  eonditions,  e\"a|»o- 
mtion  and  radiation  cannot  take  jilact;  t^i  any  extent.  Under  such  romll- 
tioiifi,  assuming  that  regidatiou  remains  effective  and  thermogeiiosis  can  tie 
held  in  wiftinient  chock,  there  m'ed  \tc  no  hyperpyrexia,  in  spite  of  the 
almost  eom]ilete  closure  of  the  m<»Ht  imjMirlant  t-lianneJit  of  hrat-lorw.  The 
temperature  may  rise  at  first,  owing  to  the  sudden  dieok  on  thermolysiij, 
but  in  time  a  iKdance  Wtweeu  pnKhiction  and  losd  M-ill  again  be  struck. 
This  is  preriselv  what  takes  place  in  some  i-ascs.  The  temperature  riKes 
two  or  three  degrees  and  gradually  lulls  again.  But  once  allow  the  central 
mechanisms  inhibiting  tlicrnu,ig<'nefjis  to  Iwome  exhausted  or  tem|)orariIy 
jMiralyxed  by  4>ver-slinuilalion,  luat-produetion  will  have  unbridhd  ftway, 
and  the  i-cstilt  will  be  hyj>crpyrexia.  These  clinical  cxpcrimcjita,  as  they 
may  fairly  be  termed,  are  in  reality  a  faithful  repnxhiction  of  the  conditions 
under  whirh  bput-strokc  sometim<«  (Hx-urs  in  tropictil  countries,  and  tlie 
symptoms  exhibited  in  llie  two  conditions  arv  almost  identical.  Of  these 
the  more  important  are  extreme  restlessness  or  delirium,  svitU  ashy  pallor 
or  lividity  of  the  fiue  and  a  dry  tongue,  iLSSotrialc^d  with  ven*  rapid  shallow 
sniffing  breathing  and  exti-emc  rajiidity  and  feebleness  of  pulse. 

The  changes  in  the  urine  do  not  call  for  any  lengthy  noti<'e.  The  total 
quantity  is  rtxhieed  and  tlie  sjHH-ific  gravity  raised.  On  cooling,  the  urine 
gcnemlly  deposits  a  sediment  of  white  or  yellowish-white  llthales.  This 
amorphous  precipitate  of  mixed  urates  dissolves  readily  on  heating.  At 
times,  especially  when  tliere  has  been  temjwjrary  retention  of  urine,  hedgehf^ 
or  acieular  cri'stab  of  urate  of  s*fda.  may  be  deposited  within  the  bladder, 
and  are  voided  with  the  first  p<>rtton  of  the  urine  subaequently  passed. 
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Dnring  oouvaleecence  It  ia  c-ommon  t«  find  a  cloud  of  white  phosphatui  pre- 
(■ijHiato  hv  h(iit,  which  dissolve;^  at  ouce  on  the  addition  of  a  divjp  of  occtio 
lu-ii).  At  this  pi'riod  the  urine  may  alw  contain  urioacid  and  oxalate-of- 
limc  rrj'Htal.H. 

'nit  ooininvnco  of  tempororv'  alhuniinurin  is  by  no  tn<>ans  rare,  Tlie 
({oaotity  of  albnmen  prpsont  'xa  always  ^nmU,  nircly  exwwling  a  largo  traw, 
ind  disappears  rapidly  with  convalesoence.  The  oot-urrency  of  small  hyaline 
(ttto  had  no  8|tccial  stgniticAutr,  but  tho  presouiti  of  granular  or  cellular 
WtB  points  to  some  strut^uml  di.smsc  of  the  kidneys. 

The  effect  of  fever  on  the  botly  is  generally  well  marked  iu  eliildreu. 
WmIu^  is  general,  muscles  and  cellular  tissues  chiefly,  but  probably  all 
times  in  vari'ing  depre**.  Enineiatif)n  often  takes  ])la(:e  M-itli  Ptartllng 
npidity.  A  fever  of  tweiity-fuur  houn^'  duration  may  make  a  uotiueable 
dvogi*^  eflpedally  in  phinip,  fat  children. 

Treatment. — In  dealing  with  fever,  two  lines  of  treatment  arc  open 
In  11*.  The  fin»t  i.s  to  reuKwe  or  destroy  the  fever-iioi»on.  The  other — > 
wironly  resanrce  in  cases  where  the  in>i»oa  is  out  of  reach — is  to  place  out 
jnlirtit  under  iho  most  favorable  conditions  and  treat  injurious  syraptoma 
ind  (implications  a.**  they  aria*. 

The  child  fihould  l>e  placx-d  in  an  airy,  well- vent  I  luted  room  w'iili  an 
tipalifc  temperature,  between  IjO^  and  IJO'^  F.  The  (•lotliing  and  bcd- 
TTOfiiig  ifhould  l>e  Iij;lit,  but  atlequate, — our  obje<Tt  \)tAug  U)  alluw  radiation 
<n^  o-aporation  free  play,  without  rxjMwing  the  |iatient  to  tJie  variations  of 
ABtxlcmal  temperature,  which  arc  apt  to  prwliiee  slight  ehivere.  Lanon 
wthing  is  to  be  preferre<l  to  flannel  during  the  at^ttve  stages  of  fever, 
Qoept  when  there  is  much  swiatlng.  It  i.s  more  pleasant  to  wear,  is  not 
■>  ipt  to  irritate  the  skin,  and  can  be  more  easily  and  etlectually  ckuucd. 
"rrinir  con\iib'Scenw  a  flannel  vest  may  be  wrtrn  with  advantap?.  Soiled 
My-  nnd  iH.'d-linen  shnuld  always  be  iuuaediatcly  trhanged  and  removed 
'''IB  llie  sick-room. 

TIh' diet  ^houM  l>e  bland  and  mostly  Ii«]uid,  and  the  food  is  Ixwt  given 
»«iuU|  quantities  at  shiirt  intervals.  During  fever  the  prfM^^tes  of  digiw- 
**  we  always  much  impaired,  and  wc  should  be  cai-eful  to  avoid  overldid- 
*glhe  stoniach  in  our  anxiety  to  sustain  the  strengtli  of  the  patient.  Milk 
» to  be  given  as  a  fiMMi,  and  nitt  oa  a  drink.  Cold  wiUer,  in  plenty,  or 
Mpv-Mrater  fiavort^l  willi  lemon,  may  l»e  taken  to  slake  thirst.  If  pure 
•"ilk  m  not  easily  digested,  it  may  be  diluted  with  plain  Ijarley-wator  or 
'ilii  Bolutiun  of  gelatin  or  gum  aeaeia.  Reef  Ufx  and  mutton  broth  are 
pBOiIly  well  borne,  and  should  always  form  patt  of  the  diet  of  children 
'^  rij^iteen  months  old.  If  they  should  disagree,  ehieken  broth  or  veal 
*Oiill  l>e  available.  If  the  stomach  become  iutolernnt,  imucreatized  milk 
wb«f  lea  may  be  tried  by  the  mouth,  or,  if  this  should  fail,  in  the  form 
^enemaa  or  nutrient  suppositoriefl. 

ronstt|intion  should  be  relieved^  preferably  by  means  of  enemas  (soap- 
wH-iTBter  or  glycerin). 
Vol  I.~28 
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Diuretic  anc?  diaphoretic  salines  niny  bo  pivcn,  with  plenty  of  water. 
They  ttiul  to  prumute  Tret  ad.iou  of  the  akiu  and  kidueys,  and  fudlitate  the 
removal  fi-i'iu  the  tissues  of  the  waste  productd  of  lever. 

Fevers  due  to  some  disonler  of  digwition  generally  yield  at  once  to  a 
purge  or  au  einetiu ;  awl,  na  many  of  the  Biiuple  levei-s  of  chihlren  are  of 
thid  nature,  uodtor  oil  and  calumei  have  acquired  great  re]>ute  io  their  treat- 
ment. The  pyrexia  which  anwrnpanies  certain  specific  diseases  will  oiteo 
yield  to  dru^  which  exert  a  spotifie  aetion  on  tlic  dintiLSi'.  Aa  exaniplt^ 
may  be  meutioui-d  qiiiuiue  aud  salitylates  in  the  treiituicnt  uf  muluria  uud 
acute  rhcumati.sm.  Fevers  depending  on  purely  local  eaus(>8,  in  acveflihlc 
situations,  arc  aI.so  n'udily  amenable  to  suitable  irejUnieiit.  Such  are  the 
putrid  fevers  of  foul  wouuds,  of  acute  abscess,  uleerative  stomatitis,  aud 
othcTH.  Admittedly  tliefle  cla»te8of  fe%'er8  represent  but  a  Rmall  fraction  of 
tlie  whole  number  aud  do  not  include  tliose  which  are  most  often  dangerous 
to  life. 

\Mien  the  cause  of  the  fever  is  beyond  our  reoeh,  we  must  treat  symp- 
toms. Of  these,  pyrexia  ia  not  only  one  of  the  luont  important,  but  nUu 
tlie  uae  that  we  are  best  able  to  cope  with.  It  is  well  to  liear  iu  miud, 
however,  that  children  ai-e  in  general  very  susceptible  to  die  action  of  anli- 
pyretics,  and  that  uiilej«  due  care  i^  exercised  in  the  scletrtion  of  suitable 
eaues  and  appropriate  mctluHls  this  form  uf  tR>uLment  will  often  di.saj»iMnnt 
expectation.  The  occurrence  of  «)liapc»e  constitutes  one  of  the  chief  risks 
in  the  employment  of  antipyretics.  To  guard  Hg:uii8t  tlds  danger,  they 
sliniild  idwavH  Im*  uwd  tentatively  at  tiu;  outset  and  their  eiTi-et  can^fully 
watched.  Thus,  after  a  bath  or  a  dii&c  of  antifebriu  the  temperature  should 
Ik  taken  at  h-ast  twice  within  an  hour,  in  tiie  mouth  or  the  rectum  acfxird- 
ing  to  the  ag*?  ctf  the  paticjit.  Any  symptoms  of  collajisc  should  at  once  Iw 
met  by  the  exhibition  of  stimulants  an<l  warm  applications  to  the  surface. 
When  c<ihl  applittitious  twise  much  diHtre-rf  to  tlic  juiticnt,  they  are  of 
doul>tfuI  Ifcncfit,  aud  should  be  discontinued,  unless  the  reduction  uf  the 
fcem|x;ratiire  is  ira|wrative,  as  in  hyperpyrexia.  In  certain  states  the  ex- 
ternal application  of  cold  is  contra-indicati'd.  It  ran-ly  does  goiKl  in  the 
condition  de^-ribed  almve  as  tlie  jMisBible  homologuc  of  the  rigor  of  adults, 
in  which  the  extremities  arc  Lt>ld  and  bluish  aud  the  trunk  burning  hot. 
In  ftuch  a  vtnv  cvld  is  likely  to  :iggnivatc  tlic  cvanot-is  ami  fiii-thcr  depress 
tlie  ptiticnt,  whereas  a  warm  bath  and  a  litlJe  alcohol  will  often  quickly 
improve  the  geneml  condition.  In  some  eases  of  cerebral  cliswLse  whei-e 
iJie  employment  of  ice-bags  or  isdd-water  «h1s  to  the  head  ha^  been  a 
source  of  discomfort  and  irritation,  much  benefit  has  attended  the  substitu- 
tion of  hot  fomentations. 

Although  it  is  obviously  impoBslble  to  lay  ilnvu  hard-and-fast  rules  fur 
tiieir  use,  antipyretics  may  legitimately  l)e  employed  (1)  in  cases  of  sus- 
tained high  temi>erature  al«ve  103°  F.,  (2)  in  all  cases  of  hyperpyrexia, 
and  (3)  whenever  the  rise  of  temperature  is  atx-omikinicil  by  aggravation  of 
other  symptoms,  such  as  restlessness,  want  of  sleep,  drowsiness,  delirium, 
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or  rapidity  and  woakno^s  of  canliac  atrtion.  These  indications  are  more 
tlaui  ever  imperative  when  the  patieut's  strength  has  already  bot-u  taxed  by 
proloQgnl  tever  and  in  rhildrcn  of  weak  phyHiqiie.  The  nua,iw  at  our  di»- 
panl  are  (1)  dnig»,  aiid  (2)  the  external  ap]>lieati(>n  of  ccild. 

Tlic  drugs  on  wliieh  most  reliauee  can  be  placed  are  quinine,  in  full 
dw(*«,  «Ji<n*latefl,  and  tiio  rlarts  of  antipyretic-H  now  in  vojfiie, — vik.,  antipy- 
rin,  antifebriiif  and  pheniteetine.  The  la8t-naimxl  driig^  must  be  given  witli 
dtit  csution.  In  fuU  doaes  they  may  depress  the  heart  to  an  alarmiog 
and  thirt  constitutes  a  serious  objctlion  to  their  um  when  then^  w 
ost  ration. 

Antipyriu  has  now  liecn  extensively  U9e<l  for  some  time,  and  its  mode 
of  nrtitin  farcfolly  inve«ti;pite<].  Tt  inrrea-sesi  skin-railiation,  h'i>sen»  h«iU 
|irwliiction,  Jiniini»hes  iiilnjj;enous  wa.-ite  by  ehet-king  dcstnitrtive  niL'labo- 
lisu,  and  fretjuently,  but  not  always,  inerea&es  {M^rspi ration,  while  it  gen- 
enlly  «low9  the  heart  and  siiglitly  incix-asus  the  tension  of  the  radial  piilsc. 
It  may  fairly  Haim,  tlierefore,  to  Im^  a  tnie  antipyretic,  and  not  merely  a 
rpfrigi'fant.  It  lian  met  with  murkrd  suiwys  in  the  treatment  of  fever.  Ita 
rffert  on  the  temperature  i«,  nnfortnnately,  very  transitor)-,  so  that  it  may 
be  wrtswary  t<»  reix-at  the  <1osp  hourly  to  keep  the  pyrexia  under  ointrol. 
At  tiiDCs  it  causes  gaf>tHe  irritation  ami  tnmbleaorae  vomiting,  and  iKwwion- 
allr  diarrhrea.  This  tendency  may  be  obviated  to  some  extent  by  adding 
witur  Iwo  drops  of  tlni'ture  of  opium  ;  and  it  is  a  good  jtlan  to  give  a  little 
>l'*'!»<il  at  the  saua:  time,  t«  prtrvent  depression.  Thr  adniiiiistration  *if 
Mti[nrio  15  sometimes  followed  by  the  ei*uptiun  of  a  meask'S-likc  |)apular 
njtfccma,  whicli  !ip|kean<  fir^t  on  the  arms  and  dejiendent  ]>ttrt«.  and  may 
ffnA  Ui  the  remainder  of  the  bmly.  This  ntsh  is  oj'  no  serious  import, 
■nd  quickly  disappears  on  diseontiuuiug  the  drug.  lu  rare  instances  the 
wt^  loH  i^aused  syin]ttonw  of  iMuite  irritant  |ii)i?«»nrng. 

Antifebrin  (aoclanilide)  poiJHesses  H_'venil  advantages  over  antipyrin,  and 
•*  srailiially  sn|«'rs«ling  it  in  the  treatment  of  fever.  Its  mode  of  action 
**  I'fttbahly  the  sanuu  As  an  antipyretic  it  is  more  rapid  and  jKiwerful 
'» it«  aetidu,  and  il^  effect  on  the  lemprratnrR  is  rather  more  permanent. 
™Tiims  ecjl lapse  is  liable  to  oec^ur  when  it  is  given  in(«utiout<ly,  and  it  may 
fSJifr  rigors.  It  is  rarely  fi>llowc<l  by  sickness,  and  does  not  ppoducc  a  rash. 
U^iuM  Iw  given  tentjilively  at  first,  half  to  one  trmin  fur  n  ehild  of  two 
rsftand  ab<MU  tw<»  grains  fi)r  a  <;hild  of  five.  The  ditw-  retpitred  will  vary 
•*ttnling  to  th(!  stiigi>  and  nature  of  the  fever.  Full  diwca  are  generally 
*wW  in  the  corly  sta^^es  of  fever,  ftipecially  in  Hcjirlet  Ct^vpr,  in  which  the 
(tn^  luiA  proved  of  crmsiderable  value.  The  pyrexia  of  typhoid  tc-ver,  ua 
■  ffllc,  yields  reiidily  to  all  antipyretics. 

Pheuaoetino,  ijio  far  as  we  know,  aets  in  the  same  manner  as  antifebrin, 
>*l  it  wid  to  JM«80SA  the  same  advantages. 

**ne  other  drug  dt«er\*es  mention.  Aconite  is  of  conspicuous  value  io 
CMarrlial  fe^-ers  tlie  result  of  diill,  and  in  anite  tonsillitis.  If  given  in 
tbe  tarlien  MAgcs,  tiie  general  malaise,  sense  of  chilliness  or  bumiiig  he«t, 
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}iaiu8,  etc.,  rapidly  diri^pj^cflr  and  give  place  to  a  fueling  of  oinifort.  The 
skin  becomes  moiat  and  may  ftwrat  profusely,  and  the  pulse  is  luwen-d  in 
frefjuoicy.  The  drug  sIiouM  be  giveu  iu  hiiiuII  dtjses  at  freipient  intcr\'als, 
half  to  one  drop  of  tlie  tincture  ever)*  quarter  of  an  hour  for  a  child  of  five 
year*,  until  tlio  desired  rffrrt  is  ol>tained.  Much  cure  is  required  in  its 
admiiiistratiou,  owing  t^j  ha  [wwerful  depressant  atrtion  on  the  hearts 

The  mtaius  of  reducing  exccaaivc  temperatures  by  the  external  applicu- 
tiou  of  cold  include,  among  others,  sponging,  the  compress  or  ice-l>ajz;,  t)io 
wet  pack,  bathing,  and  alVusion. 

The  mode  of  action  of  cold  is  not  exactly  known,  but  probably  iiin'ers 
oonsidembly  from  tliat  of  the  drugs  just  oonaidered.  It  is  highly  probable 
tliat  itri  good  eflwrta  are  attributable  to  some  stimulant  action  on  the  wntral 
nervous  sj-stem.  as  well  as  to  the  abstnii-tiou  of  heat  fnmi  the  surfait*  and 
the  prtjljttble  diminution  of  heat-production.  Certaiu  it  is  tliat  this  mode 
of  treiitmpnt  is  far  more  elfoctive  in  rousing  the  depressed  senwjrium  and 
cxinilHiting  prostration  than  the  antipyretic  drug8.  As  a  rule,  it  induces  a 
rcfrei^itog  sleep,  whereas  this  desirable  result  only  occasionally  follows  the 
adnlini^iIutil^l  uf  antipyrin  ttn<I  its  allies.  This  m*Kle  of  treatment  is  always 
to  Ih'  preferred  wlifu  there  is  much  prostration.  In  a  general  way, chihlma 
do  not  stand  cold  welt,  and  tepid  applications  should  always  be  given  a  trial 
before  using  ookl. 

Spowpng. — The  faw,  trunk,  aud  Iiul>s  arc  sjHJuged  over  for  ten  or  fiflecn 
minutes  with  tepid  water  (.80^  F.),  or  with  cold  water  (50°  F.  or  lower). 
The  surface  is  tlien  rapidly  dried  and  the  wjvering  replaced.  A  bIiocI  and 
a  single  bhuiket  will  gcncmlly  suffi<v.  If  tepid  water  does  not  bring  about 
the  desin-d  elfcet,  a  gradiiatctl  bath  is  likely  to  answer  better  than  six>nging 
witli  cold  water, 

ChmprcHs. — This  ermsists  in  tlie  ap|iHi*atiou  to  the  bodv  or  HiuIki  of 
cloths  wmng  out  in  cold  or  ice<l  water.  They  n>quire  to  be  very  frequently 
changed,  and  should  be  discontinued  when  the  tempemtiire  has  fjillen  Ix^low 
11)0'^  V.  Like  sjxaigiug,  compresses  diinand  constant  attention  on  the 
|Birt  of  tlie  mii-sc,  and  may  interfere  with  sleep.  Tliey  are  chiefly  useful 
iu  typhoid  fever  when  there  is  munh  alidominal  ilistentiou  and  it  is  not 
advisable  to  ilisturb  the  jntient. 

iiiiiJtinrf. — The  bath  is  the  most  powerful  antipyretic  agent  we  jwsscas, 
and  almost  the  only  one  that  has  aehicved  suii-ess  in  the  treatment  of  hvper- 
pyrcxia.  Ita  chief  value  in  the  treatment  of  eliildren,  however,  is  due  to 
itn  rombinerl  stimulating  aud  sedative  effect  on  the  nervous  system.  To 
allay  rostlcesucss  and  geueral  malaise,  a  warm  bath  (!*-'>''  F.)  will  oi\en  ae- 
pomplish  all  that  is  needwl,  and  is  UBunlly  followed  by  some  lowering  of 
temiteniture.  The  effect  of  a  iNith  at  80°  F.  is  more  powerful  and  la.«ting, 
but  less  agreeable  to  the  patient.  Wlien  reduction  of  tem|M:ralure  is  the 
primary  object,  a  graduatwl  batli  is,  on  the  whole,  the  most  convenient 
phiu.  The  child  is  plaicd  iu  a  bath  at  90"*  F.  which  is  rapidly  lowered  in 
temperature  by  the  udditiou  of  cold  or  iced  water.     The  batli  sliould  be  of 
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duration  and  given  m  the  presence  uf  the  medical  atlcntlatit.  The 
tcniiK-'mture  should  be  taken  at  inton'als  of  a  few  minutes,  and  the 
cfaiU  n.-niovwi  from  the  Itatli  wIk'h  it  hiw  reached  100°  F.,  as  the  after-iall 
nay  be  oonaideraUe.  It  ifl  often  advisable  to  give  a  suiall  doae  of  alcohol 
budi  liefore  and  after  the  both.  The  (wx-urrence  of  shiveiing  or  of  bhieut-ss 
of  the  li|>s  and  extremities  is  an  indiaitinu  for  immiHliat*'  removal  from 
the  liatJi,  in  nnlinary  casffl.  In  the  treatnicut  of  hyperpyrexia,  however, 
itery  ntosidemtion,  in  reason,  hi  stibordiuate  to  the  paramount  ococsaity 
of  bringing  down  the  tcmiK-mture. 

A  oMnbination  uf  tlie  warm  hatli  with  oold  affuaion  to  the  neck  and 
ifaualders  \a  occa.sionally  of  the  greatest  serviec  in  the  trcntmeiit  of  bron- 
(liitu  and  eollnpse  of  lun^.  The  following  is  a  grHKl  example  of  the  riass 
oToue  in  question.  A  ehild  of  tliroe  yesire,  who  had  been  sutleriuv  from  a 
mvav  tiUu'k  of  brourhitis  for  ten  days,  waa  admitted  int<i  hoapital  in  the 
fuUowinjj  ermdition.  Tempirrature,  103°  F.  Eyes  suffiiscd,  tace  puffed 
awl  Bvid.  Kcspirations  over  sixty  per  minute,  short,  shallow,  and  ineffeet- 
ml.  Markul  inspiratory  recession  of  lower  ribs  and  intttnipuctis  and  above 
(^jvidi-s.  On  au**u!lation,  hmd  rhonchi  and  bronchitic  vkloe  nil  over  luiigs, 
witli  weak  brcathinji;  at-  the  liases.  After  taking  a  tea.'>pofmftil  of  brandy  in 
bi*  water,  the  ehihl  was  placed  in  a  warm  Itath  and  water  at  70°  F.  dashed 
ov'r-r  the  neck  and  hlioulders.  VjifAt  aiViisioti  L-ausL-d  the  [Mtieiit  to  take  a 
'!»]>  inspiration,  and  the  relief  to  the  troiigosted  pulmonari'  vireidation  was 
muiudiately  apparent.  The  f:»ee  soon  regained  a  more  normal  color  and 
a]irndun,  the  breathing  l>ecame  decju-r  ami  slower  and  the  inspimtorv' 
twnwon  miich  diminished,  A  second  bath  was  needed  a  few  hours  later, 
bolifier  this  recover)'  was  nninlerrupted. 

0)W  Wd  Pack. — The  patient  is  wmjtpcd  in  a  sheet  wnmg  out  of  cold 
win<l  water  and  covered  over  with  a  thick  blanket.  The  \yoxk  should  not 
wnmtiniiwl  longer  tlian  from  ten  to  Hftei-n  minutes. 

The  water-bed  or  water-pillow  may  be  utiliiu>d  to  reduce  the  tcm[)er- 
•tun-  l.y  allowing  water  at  a  suitable  temperature  to  circulate  (hrotigb  it ; 
l«t  it  oannot  be  recommended  as  a  convenient  or  satisfactory'  method  of 
'■nyinjj  out  this  ohjcft. 

hsvlttgs  or  iced- water-coils  are  applied  to  the  head  for  the  purpose  of 
•Jlirinjr  meningeal  inflammation  and  reducing  temperature.  Tlieir  utility 
utile  latter  n»ipect,  which  aloue  cfmcems  n«  hcTe,  is  undoubted,  but,  as  a 
wle.fhildren  do  not  tolerate  tliem,  and  otiier  and  more  efficient  meaus  have 
wwi  mentioned, 

feme  of  the  indications  for  the  use  of  stimulants  have  been  incidentally 
nmliontd.  In  them  we  possess  a  most  powerful  means  of  oomlifiting  pn>»- 
tiMJoo  and  the  exhaustion  of  ppfilonged  fever.  Besides  the  general  con- 
•fitioii  and  asiH-ct  of  the  jiatient,  the  state  of  the  tongue  au<l  that  of  the 
pnlw  aflurd  tlie  safest  indications  for  their  employment.  MTien  they  cannot 
bpvenby  the  mouth,  alcohol  or  ether  maybe  administered  by  subcutaneons 
i^)ectioo,  or  in  the  form  uf  enema  with  a  sutficiency  of  water  or  l)eef  tea. 
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Synonyme . — Febricii  la. 

Definition. — A  fever  of  short  dunUiou  •which  in  unt  charafterir*d 
by  the  presence  of  auy  di-fiuitc  Utcal  lesion  or  preceded  by  uuy  known 
invariable  ant^icdent.  It  U,  in  tnith,  a  morbid  gonus  without  csseutiuL 
attributes,  and  juadc  [ip,  in  lur^  (■Ai't,  of  alKii-aiit  vurielieii  uf*  other  HjMfie^. 
An  initial  dia<<Dosis  of  tebricula  has  oWati  to  be  set  a-side  iu  lavur  of  pneit- 
mouia,  typhiiid,  toiujillitis,  or  aomn  other  amitc  febrile  disease ;  and  the  cod- 
verse  linpiK^nn  with  oipial  frc<|iu'nrv.  Such  facL^  bear  »trou|^  testimony  to 
the  indetermiuatc  eharaeter  of  this  altectiuu. 

Simple  fevers  are  very  aimmon  iu  rhildhixxl,  and  tJicir  early  recx)frnitiou 
ifl  of  ^ii-at  practical  impoilauee.  Tliey  may  be  ruuj^hly  grouped  under  the 
folluwin^j;  hiiul» : 

1.  Abortive  or  incomplete  forms  of  the  specific  continued  fevers,  typhus, 
typhoid,  and  relapsing  fever.  Cased  of  irrejyular  tyj^  may  occur  at  any 
time,  but  are  more  fi^uent  during  the  epidemic  (ircvalcnce  of  thesi*  dic*en8<«. 

2.  Cases  of  scarlet  fever,  modified  variola,  and  more  rarely  mcuslcj  and 
erymi>elaA,  in  which  tlie  eruption  i»  either  alisent  or  unnoticed. 

3.  In  rare  instances,  auuiualous  forma  of*  Intermittent  fever. 

4.  Fevers  due  to  the  effects  of  some  hx^izerl  inflammation,  iu  which 
the  locsd  signs  are  tnin.>iieut,  ill  develo|)ed,  or  bej-ond  the  reach  of  obser\*a- 
tion.  Caws  of  (his  kind  (Kicur  in  connection  witli  lympiimlcnitls,  tonsillitis, 
and  acute  catarrhal  aB'ectious  of  the  alimculary  aud  rcspiratoiy  mucous 
tnembraui'S. 

5.  The  whiJe  grritip  of  ie%-erB  caused  by  disorders  of  digestion,  attended 
by  the  absorption  of  pypogcnic  substances. 

6.  Feven*  depending  on  some  disturlmnee  or  exhnw^tion  of  the  nervous 
systi'in  as  the  ouii»er|ueuoc  of  exjMtsure  to  heat  or  of  some  peripheral  nerve- 
irritation. 

The  only  symptom  common  to  the  whole  nlass  is  pjTexia,  and  in  a  con- 
siderable numl>er  of  tlie  (lases  it  constitutes  the  whole  disease.  Tlie  aeocss 
is  generally  -sudden,  but  may  be  gradual.  The  tem[>erature  often  attains 
a  eonsiderable  height,  104"  to  105°  F.  The  initial  liiv.  may  l>e  ushered 
in  by  any  <me  of  tlie  symfitoins  considered  iu  an  earlier  part  oi'  the  article. 
Vomiting  is  common ;  ctrnvulsiou,  on  the  whole,  it*  rare.  Some  or  all  of 
the  clinical  symptoms  of  fever,  Iwfort!  destTilnNl,  may  In;  present  in  \'aryiug 
degree.  The  febrile  hlusli  is  ofteu  jMirticularly  well  marked.  The  pulse 
and  respirations  arc  always  increased  iu  frcqueney.  Itestlessness,  wake- 
fulness, and  slight  delirium  are  not  infrequent.  Constipation  is  the  rule, 
M-itli  furred  tongue  aud  disinclination  for  food.  Thirst  is  nearly  always 
excessive.  The  urlue  is  usually  soauty  and  high-eolored.  In  some  coses 
gastric  symptoms  prepondernte,  the  tongue  Ix-ing  thickly  coated,  vomitjng^ 
freijueut,  thirst  uuLjueuehable,  aud  the  bowels  diftieult  to  move.     In  oUios 
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Tfspiratory  oi^gana  Iiear  the  bnint  of  the  attack ;  tlie  hrwitliing  is  quick 
<umewhat  labured,  the  ultc  d&sI  autiug  strongly,  the  im^c  u  Uule  dusky, 
vluUt  uumeruua  r■^\m  and  rhonchi  are  atidihlc  all  over  the  chest ;  nicaa- 
wtiilt;,  the  touguc  uuiy  i^'iimin  ahuost  clvau  and  di^t!9^tiuii  Iw  but  little  im- 
A  cerebral  type  has  already  Ijceu  ret'errod  to,  in  whieli  liettdiiche, 
viimitiag',  intulejttntx!  ui'  WgUt,  aixl  irritability  i.r  t^'iidcniy  to 
(Ivltriiuii  arc  pruiiiinent  syuiptoms.  The  temperature  generally  Talk  by 
emu  at  tlie  end  uf  two  or  tiirec,  it  may  be  five  or  six,  days,  and  eou- 
nkeociwe  ib  always  mjiiil.  The  diaj^nosiH  rents  (Jueily  on  tlH>  exrlnsion 
of  other  acute  fevers. 

T^i^otd  ^'or,  pneumonia,  tonsillitis,  scarlet  fever,  and  meningitis  arc 
ihi  iliseasis  fn>ra  wkicii  the  diaguouiH  in  uio!<t  dillieult  in  Uie  early  titagiM. 
The  OGCUireuoe  of  a  Kliaq)  attack  of  fever  io  a  pci'fectly  hcalUiy  child  is  iu 
tvor  of  fobrieuhi.  The  pmgnoais  is  always  favomble  Iu  the  way  of 
traMOKiit,  rest  in  bed  for  a  day  or  tMo,  with  liquid  diet,  is  all  that  is 
nqaind  in  moet  caaen.  Cottling  drinks  aiul  diaphoi'etic  salines  are  agree- 
•bte  Io  the  poticut,  and  harmless.  Iu  miitable  cases  a  purge  or  aii  emetic  is 
tb*  boat  treatment.  Antipyretic  treatment  is  not  callecl  for,  and  may  be 
iiijuriutia.  It  must,  however,  l>e  borne  in  mind  that  what  apjK'nre  to  be 
■Bple  fever  at  the  outset  may  prove  to  be  some  severe  or  hi^^ily  iufeelious 
dime.  And,  further,  it  would  seem  that  eertnin  fonns  of  febncula  are 
nfatbns.  Jt  is  a  eiimmun  ex|K?rionce  to  lind  all  the  children  in  a  huuso- 
Inld  acken  cue  after  another  with  a  fever  of  aliort  duration  accompanied 
•onctinies  by  bronehial  catarrh  and  at  other  times  by  nmrkod  gastric  di»- 
tufauxc  A  knowled^  of  these  facts  should  make  us  doulily  eauUouB  in 
^og  with  cases  of  this  nature. 


THEEAUO  FEVER* 

Bynonymefl. — Sunstroke,  Htat-stroke,  In-solatiou. 

Tills  comlition  is  always  enuswl  by  ex]K>sure  to  excespive  heat  of  some 
"fiA.  A  moii-t  heat  is  more  likely  to  prtxluw  it  than  a  hot  dry  air.  Heuoe 
•■■wof  this  dittcaae  are  more  often  met  with  in  damp,  low-lying  districta, 
■od  bmr  the  sea-eoaift,  than  on  high  drj'  table-lands.  F>xposure  to  the  direct 
Hiwof  the  8un  is  not  uwe.'iwir\' :  niauv  caswi  have  been  re|W)rtt'd  as  oc«up- 
nng  towards  evening  nr  during  the  night. 

Among  predisposing  caiisett,  bodily  fatigue  or  exhauRtion  and  race  are 
the  priucipal.  In  hot  wiinitrtes  Kuro|)t«.iiri  always  sutler  more  tlnin  natives. 
Bttlily  fatigue  is  less  likely  to  operate  as  a  predisposing  cause  in  children 
dm  in  adnltA.     It  is  highly  prf)lKible  tliat  excessive  heat  is  a  factor  in  the 


1  Sm  nmirlu  on  tburmic  ferer  uader  Yellow  Fever. 
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riae  of  tlie  (Icatli-rate  amonp:  rliildren  from  Piitpritia  durin;^  tlie  hot  moiitlts. 
It  has  bccu  pointed  out  that  those  cases,  whcD  the  pyrexia  ia  high  and  the 
rerpbral  symptoms  marked,  are  ofU^u  relieved  by  the  appUcatiou  of  cold, 
eitliei-  iu  ill*!  iurm  of  aiVuiiiuii  or  bv  mcani^  of  ballis. 

The  aymptoins  vary  within  wido  limitii.  Mild  cases  of  tliennic  (ever 
may  l»e  indirttinjpiishablo  fiiira  rjis<'s  of  simple  continued  fever.  In  severe 
aunsiroke  or  heat-stroke  liie  liiore  (.-uuHtant  Hymptom»  an»  a  varj-ing  degn-e 
of  eomii,  with  or  without  delirium;  mpid  sniffing  breathing,  or  hihorcd 
n'i<pir<iti(ni,  with  strrt^tr  ;  asliy  pallor  of  tlie  face  or  livid  siiffueion  ;  intense 
burning  heat  of  skin,  and  great  rapidity  of  piil^.  Groat  restlcflsiieeu,  aub- 
sultus  tcndinum,  and  partial  or  general  aiuvulsiuuH  arc  of  frwjucnt  occur- 
rence. A  peculiar  mlor  of  the  skin  :ind  the  breath  ha«  also  been  described. 
The  urine  is  generally  retained,  but  the  cuuteuta  »f  the  bowel  may  be 
e\'acualod  involuntarily. 

The  cause  of  the  rise  of  toinperature  in  heat-stroke  has  already  been 
diseuivsetl  in  treating  of  liyjuTpyrexla,  and  need  not  be  rot«pitulated  here. 
In  the  «wc  of  sunstroke  thi?  jmnily.si.-i  of  the  thernuil  niwhaniftins  would 
seem  to  be  due  to  some  direct  ofleet  of  the  lit«t-rays  ou  the  centml  nei'vous 
system. 

Alter  dtulh  putR*factive  eliauges  occur  rapidly.  The  most  obvious  |)OBt- 
mortcm  signs  are  those  of  general  venous  engiir^cniont.  The  coagulability 
of  the  blowl  is  often  impaired.  Petechiie  or  small  extravasations  have  been 
found  in  various  |iurtii  of  the  nervooB  system. 

The  diagnosis  of  heat-stroke  is  not  usually  attended  with  diffiiiilty,  in 
well-marked  cases.  In  the  absence  of  any  deliuite  history  of  t^usation, 
tlie  distinction  fn>m  meningitis  may  not  be  easy.  I  am  acxjiiainted  with 
unc  such  case. 

Mild  cases  of  thermic  fever  are  most  satisfactorily  treated  with  cold  or 
gniduHt<'d  Uitlis.  In  severe  i-ases  with  uue(iuiv<x'al  hy|K'rpyre.\ia,  immediate 
treatment  is  of  paramount  impttrtanw.  The  temperature  tnmt  be  reduced 
without  delay.  Cold  affusion,  etjld  baths,  and  rubl>iiig  the  surfaee  with  ice 
are  the  most  powerful  mciLns  at  our  «»mnmnd.  The  thermometer,  in  the 
mouth  nr  the  rectum,  is  the  only  safe  guide  03  to  the  effect  of  treatment. 
Great  c;ire  must  Ix?  used  to  avoid  and  prevent  collapse. 

[n  cases  attended  with  coma,  if  tlie  l<twerint>;  of  tlie  teDi|H?rature  is  not 
ac«om|innied  by  a  return  to  consciousuess,  tlie  prc^nosis  is  aUnost  ho{>clvfi8. 
The  tendency  to  wlaiK^o  is  sometimes  very  niarkiMl.  In  nil  cases  the  tem- 
pemture  should  be  closely  watched  ofler  the  flill,  ami  autipyretie  measures 
adopted  on  tlie  fii-st  indication  of  a  fresh  rise.  In  such  an  event,  cold 
packing,  quinine,  or  antifebriu  might  be  tried. 


ENTERIC  OR  TYPHOID  TEVER. 


Bv  J.  C.  WILSON,  M.D. 


Definition. — An  acnte  infeetioiiH  (l!»eaH!  due  to  a  spwjfip  cauBe.  It  is 
ciitfafUTiwd  by  jrnfilni-iiilCHtina!  ciitarrhj  fi'lirilo  niovciiicut  of  (Mntiniied 
(ype,  raniiig  tii  duruliuii  fmrn  (i-n  Ut  twuiity  <lays,  umrkwl  pntstraliuu, 
npy  wasting,  mlM  nen'ous  rtymptoms,  and  a  scanty  eniption  of  i«>Iatcd, 
slightly  elevated,  roae-oolortfl  s])otft  diwipiHMrnij;  on  prpPHtire  and  dovclopod 
b  sDooeativp  mips.  After  dt-atli,  couslaut  k'sioas  of  the  stiitary  and 
■inaiiuue  glaiKU  uf  the  ileum,  with  cnlai^mcnt  of  the  mesenteric  glands 
toAut  the  sph*en,  are  found,  Entprir  fl'vcr  in  infant^'  and  childhmxl  does 
Ktooiirorm  rl<>!*cly  tn  thf!  ty|if  i>f  Ihu  aRVt-tion  iu  adult  life. 

SynonyiDee. — Iiituutllo  remittent  frvcr;  Xorvons  fever;  Slow  nervous 
li'vpr;  Infantile  hectic  fever ;  Gastric  fever ;  Acute  mesenteric  fever ;  Entei-o- 
RwnrtiTie  fever ;  TntPatlnal  fever  j  Pythogt-nic  fcvur ;  Dothi6oent<*ric  ;  Ty- 
phtiE^iduniiuulii*;  Ileo-typhiis. 

Ttte  names  by  which  thin  fpver  has  been  described  at  various  periods 
*i*d  In*  diffcreni  aiithon^  am  dcrivod  from  \iA  «iij)p()sc<l  n'latioiiKEiij*  to 
SflAiis,  ils  mtid*^'  of  pnrvalt!uee,  itH  rcmittfut  fliaiitetfr,  its  luii^  durutiuu, 
i*>  wplKwed  nervous  origin,  the  otvurrenee  of  septic  or  putrid  w'mptoms, 
ik  beclir  phcnonicna,  the  presence  of  symptoms  denoting;  ilistiirliamt*  of 
tlt^stomaeh  and  liver,  the  iutestiual  symptoms,  the  morbid  anatomy,  aud 
ite  iDiide  of  origin. 

I  liHTO  not  considered  it  neeeftsnry,  however,  to  enumerate  all  t]ior»e  names, 
■on?  that  by  iar  the  (^rrater  part  (tf  tht-m  have  for  obvion^i  n':is<niH  Jkllen 
M«f  twe.  The  term  "abdominal  typhus"  and  its  ei|uivah'fit.s  in  (jcueral 
"w  in  (remiany  and  elsewhere  upon  the  Continent  are  open  to  tlie  objection 
wl  they  rtU(;^>i<l  a  relationship  with  typhus  whii'li  is  now  known  not  to 
*li*t  Thi-j'  are,  in  fact,  due  to  the  npinioii  formerly  p-nerally  eutertain<>d 
A«  Ihwc  existed  between  the  t\vo  affections  an  ew«ential  pntholofiieal  rela- 
^Wtuihip, — Uial  they  were,  in  fact,  two  varieties  of  a  siiij^le  sjHHrie»»  of  fever. 
*™  opinion  is  no  longer  tenable.  "  Typlioid,"  snggested  by  Louis  iu 
l**2!l,  ift  open  to  the  same  objection,  sinee  the  labors  of  pathohigj'  during 
tv  pafil  half-centupi'  have  ^iiowii  with  inertusin^  eleunies^^  not  tliat  the 
^Tin  fjuestion  is  like  typhus,  but  that  it  ia  unlike  it  Tliis  temi  has, 
t»*ever,  the  simction  of  verj-  general  acecptan<x;  in  France  and  umo 
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_  _-^— r-i.-:.z_;  -.:.---.■  uizj.     The  strongest  objection  to  its  use  lies  in  its 
_    .     _.      ■—■  iz  i-  iz,  adjrttive  to  dtwignate  a  ooudition  or  gn^up  of 

_r  :  :—    ±'  "•■J.r  In  ihv  tsmnw  of  any  severe  acute  disearse, — a  use 

.    _r  _      1  -.-    :     -Zfi.:-^  iTtnfii:ii*in  of  thought  and  vajj;ucuc6!*  uf  de- 

:   1.      7-     :  ~^  ■■  -  --.'.  r.:-  Urwr"    j)n.i{H>si^  bv  the  late  l*n»f.  George 

■»    ...    .  — —  ^  :_-  ii.^Liajiv  of  di-^igiiating  at  the  same  time  the  <:on- 

■-jii^r      -r-   z.  i^i.  -y  a  now  acivpted  usage  of  the  word  fever  in 

J.-.-    :-     :  :...?■  ii.:v..  :hi-  iuU\"tious  nature  of  the  disease.      It  was 

..    ^   _    -  >  c::  ;/.lj;-.::\-of  Di^a^V*  in  1869.     The  term  "infantih; 

:      .  -.^L  -    ".  ror  i:*<\i.  has  an  historical  importance  as  cnilKxly- 

-_-::';  :    ::.-,  :e:}:.l.o-  <.»f  this  disease  among  children  an  error  at 

.....  >v.l. 

Hi^c^-rr — T-i   sv  J*-  i>i'  Uii*  anirle  dtxs  not  include  any  extended 

.  r.i-  -.I..;.-  . :"  :lu-  jrv-wih  >A  knowK-dge  concerning  the  disease  under 

,>...•, -t».:.  ::-     ~-  ^-  iniirt^itJ  are  refcmtl  to  my  work  niwu  "The  Con- 

X'.  y     .-■>*"    .  r  :.:;;»  I  laK'ratc  I'lassifal  treatise  of  Dr.  Mnrtrhison.'    It 

.-   a  ..  ::.^  ;i,:v7-%.  :Vvtr  has  tvnie  down  to  ns  from  a  remote  antiquity. 

.:^s    .    .      . ".   .^* ".:  ?<;tir.i:»\l  frtmi  the  general  gRuip  of  the  fevers  as  a 

^i-  .         ■  -^-i.-^     v-y  ::i  :hf  prcscut  (vntury.     The  fact  that  the  fevers 

-     .■  ,.  .'.  ■:'-n.;::i;i:«,\l  uutil  almut  the  end  of  the  fii"st  (piartcr  of 

•  •'*    .    -.      .-^  ■ . liis  :-.; -rt'  than  passing  interest  to  tlic  histor\' of  the 

,  -..         '-,■•■.  .  .i.-.t,:.  l.'.'i:is.  Choinel,  and  others,  in  Fraiuv;  oi'  AIht- 

i:  ■  L     ".',    k -■.:,   :»r'.^uc,  and  Jenner,  in  England;   of  Hildenbraud,  in 

..^,         ...A-    '  -al'v  of  luThunl,  PeniHH'k,  IShattuck,  and  liartlett,  in 

..  ...  ,.  i-.t»   .■■■.■.trty  by  the  work   of  these  physicians  that  during 

's.    :-^.  V  pri'Stnii  (vntury  enteric  fevt-r,  the  great  fever  of  the 

^   .      ^  .  ^1   .!.•«.;;.  wiis  distinctly  seiKirated  from  all  other  fttnns  of 

1.-    v' .  ■v'.Lil^t'  of  its  pathology  jilacetl  uj>on  a  suiv  luisis  of 

■  ^  -^:;'  r.s  of  tlu*sc  obsei-\'ers,  however,  wore  dinvtctl  almost 

>^  v   .1  -<:L"<'  as  it  shows  its<'lf  in  adult  life,  the  opinion  ])rior 

X.,      ^    ^   .  >  .-.--sii'Iv  lu'Id  that  infancy  and  childhotxl  enjoyed  an  ini- 

'."    IM'iet^aud  Taupin,*  who  published  at  alMiut  the  same 

^  *  ^   ■•   .'.■,-<T-4>:ions  of  typhoid  fever  as  it  apj)ears  in  chihUxxxl, 

.'  '.ivitii;  slutwn  that  tliis  view  was  crrouetius,  and  that 

•^ .-    r'  '.\w  v-ist-s  of  tever  among  childivn  previously  di-st-rilMxl 

^      ,    .  -,   .Ai-'"  «cn*  in  fat-t  instan<!<'S  of  enterit^  fever. 

^^,^,^^       >"  .vr  ..•  tVvor  is  due  to  the  entrance   into  a  susceptible 

_^  ^^         .  ^xr-  V  -"TU-ting  principle. 

.    .>...fl*       .'    ''• .    ■<■'*■ — These  aif,  <hi  the  (»ne  hand,  all  conditions 
X    .X--.-  i'"itut  and  atrunndatiou  of  tlic  iniW'ting  princi]>le, 


^  ■,   1    I*.  Wil-um.  M.D..  1«R1. 

^       v:-..h:  nritain.  h\  ("harl.-s  Mtin-hiji<m,  M.I).,  LL.D.,  F.R.S., 

..■-    .^  .*■  ■  ■..'<  Kiif»nt«.  TluVo.  1S40. 
.  .^^  -.v*:  v>.:- .  Ni>v.-Dlv.  1«3'.»,  Juiiv.  1840. 
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uid,  on  tlic  uthcT  hand,  those  ('<ijiHlitiuiL'^  wliich  increase  the  susceptibility  uf 
the  individual  to  tlic  cause  of  this  particular  iWvcr  aud  the  HubUity  uf  hia 
azponire  to  it.  The  ctiuKi^L:al  (x)n.siU('rutiimH  relating  to  enteric  fever  are 
fqually  upplituble  to  childhood  and  to  udult  life. 

The  KCoj;rnphi<'al  distribuliou  of  enteric  fever  is  wide.  This  diacafle 
btt  Imn  ohservtHJ  in  all  i^xintrifij  and  in  ever)*  diinutc.  It  its  endemic  in 
iIh-  BriiiHti  Islci^,  in  almost  all  [Mirtd  of  Continental  Kurope,  and  in  North 
Ami.Tii-a.  Hlrseh'  has  reached  the  conohision  that  its  K<^iicral  prevalence 
in  Eiin»iH'  ainl  Ameriia  diitcw  uo  Jurtlier  t)!u;k  tluin  the  [*«*<iim1  and  thinl 
(loadM  of  the  present  itnitury, — that  is,  from  tiic  period  at  which  typiins 
\fltr  Petcehialtiffffiufi)  became  evcn.-\vhcre  Ices  common  and  in  many  regions 
diappeared  altopetiuT.  In  Amcrita  it  j)revai!tt  a.-*  the  «mnnan  iin-rr  fnwn 
Uodflbo's  Bay  to  Uie  Gulf  of  Mexico.  In  new  and  s[Hirseiy-settlL'd  districts, 
vhere  the  laud  is  Ixfing  gradually  bMu^^ht  uuder  cultivation,  the  malarial 
favm  ovtmr ;  after  a  time,  as  populations  increase,  the  malarial  diseases  and 
OBlcric  iever  prevail  side  by  side ;  finally,  when  the  land  has  l>ecn  generally 
takes  op,  drained  and  tilled  for  »tmw.  generations,  and  vilhigi-n  and  eiiios 
ftboDod,  the  malarial  disoises,  true  l^^lu■s  and  ix'niittcnts,  Lm[)ress  oommuiii- 
tiea  but  faintly  or  disap|)eur  altogether,  wliilc  enteric  fever  bwomcs  common 
tsA  anscns  itself  as  the  predominant  endemic  fever  in  ))rioportion  to  the 
Mglert  of  the  sanitary  measures  by  which  aloue  it  can  be  kept  iu  check  in 
jmpiluua  localities. 

Climate,  nut  of  itiwlf,  hut  indirectly,  as  detemiining  tlie  mode  of  life 
n  coaununitiia,  has  a  manifest  ititluenee  upon  the  extent  of  the  prevalence 
rf  totaric  fever. 

Etiti-ric  fever  is  by  no  means  confined  to  t«mj)erate  climates;  it  is  far 
fruB  iiiK'omrnon  in  tropical  aud  subtmjiical  eimntries. 

Tile  season  of  the  yeur  is  a  prctlisposing  cause  of  great  importance 

Uirrii  found  tliat  TilO  epidemics  of  typhoid  fever  were  distributed 
Hnie  the  aeaaoaa  aa  foUo^vs :  in  the  spring,  29  ;  in  the  summer,  1 32  ;  in 
t^tolnmn.  168  ;  and  in  the  winter,  140,  Of  IIG  eipcumscribed  epidemics 
owining  in  Kraw-c  lictwoen  1841  and  184tJ  recorded  by  De  Claubrcy,  20 
l^pn  in  the  first  quarter  of  the  year,  21  in  the  second,  .39  in  the  third, 
■■136  in  the  fourth.  The  nunilxr  of  cases  in  Im-aiities  where  the  disease 
•  wdonic  is  usually  greatest  from  August  to  Novcinljer,  decreasing  in 
WnaibpT,  and  is  lowest  from  February  to  May,  again  inrreasing  in  June. 
T*ufcvcr  is  so  much  more  wnimon  iu  the  latter  [wrl  of  the  year  that  it 
I*  itopivod  in  some  districts  of  the  United  States  the  popular  immc  of 
•■atomual"  or  "  fall  fever." 

Tlie  state  of  tlic  weather  as  regards  dnr-ness  and  moisture  exerts  a  re- 
■■rtuhle  influence  ii|H)n  the  prevalence  of  enteric  fever.  Hot  and  dry 
■Baien  favor  the  develnpment  of  tlie  disease,  add  and  wet  summers  chei'k 
*•   This  statement  is  supported  by  the  concurrent  testimony  of  obeervcTB 
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in  all  routitriea.  Drvueas  of  tlie  alratwpliere  alone  tl(>ea  not,  however,  load 
to  an  iDciiaise  of  enteric  iever.  In  cities  and  otlicr  l(.>calitiett  poi^-sscd  oi'  a 
eystem  of  undei^und  drainage,  warm  damp  weather  often  leads  to  an  out- 
break of  the  di»(ajW->,  while  heavy  raiufallH  by  fiiiidiing  the  drains  remove 
tiie  caiista  to  which  il»  origin  and  sjmud  arc  cliictly  due.  On  tJie  other 
hand,  outbreaks  of  enteric  fever  may  be  rraced  to  the  influence  of  abundant 
rain!)  in  washing  the  germs  uf  tlie  diitease  into  the  water  iitied  for  drinking- 
pur{MKios,  particularly  where  the  water-supply  is  derived  in  part  from  tilled 
and  therefore  manured  liehK 

Peitenkofer  aud  his  pupils  have  Hought  to  eatablinli  a  diivct  relation 
between  the  prevalence  of  enteric  fever  and  the  height  of  the  d«'i«T  springs 
of  water.  When  the  water  rises,  the  numlwr  uf  vases  of  enteric  fever 
deereaseri ;  when  the  water  t>inkis  the  number  of  ieveiW3iae«  increa^vs.  Tbig 
relation  huldn  true  for  Munich,  l^<rlin,  and  .lome  other  pla<«ft.  It  haK  not, 
however,  boeu  satisfactorily  explained.  The  obsei'vatiou  corrcsiKindii  with 
the  statement  above  maite  that  enteric  fever  is  much  more  frequent  after  hot 
and  dry  munnierh  than  afU*r  cx)ld  tnul  wet  ones.  These  oljsrrveffi  w>ek  to  ex- 
plain the  varying  prevalence  of  enteric  fever  in  amricetiou  with  the  changes 
iu  the  ground-water  by  the  assumption  that  the  ground-soil  is  the  cliief  place 
of  develupment  for  the  »chizomyc*?tlc  fiingna.  When  the  water-level  sinks, 
the  lovers  of  earth,  containing  moist  organic  substances  and  cxpjsed  to  the 
air,  uudei^o  changes  which  lead  to  the  development  of  the  fever-piiison ; 
when,  on  tlie  contrary,  the  water  risen,  these  layers  of  eartli  are  again 
covered  and  the  development  uf  the  germs  is  am'sted. 

The  views  of  Pettenkofer  luck  confirmation  and  have  not  been  generally 
accepted. 

Age  is  of  great  importance  among  the  predisposing  causes  of  enteric 
fever.  This  affection  is  pre-eminently  a  di.-joase  of  adolescence  and  early 
adult  life.  The  period  of  greatest  suiireptibility  liiw  lietween  the  ages  of 
fifteen  aud  thirty,  and  the  liability  diminishes  progressively  both  above  and 
below  these  limits.  Ca-^es  in  the  fii"st  year  of  life  are  exceedingly  rare,  but 
ivitm  this  period  through  infancy  and  childhood  the  liability  Is  fully  estab- 
lished. In  1864,  ^Iurchis<in  showed  at  the  London  Palhologieal  SK:lety 
the  intestines  of  an  infant  six  months  old  who  had  Ix-eu  attacked  at  the 
same  time  with  her  mother.  The  explanation  of  the  flirt,  that  the  pro|>or- 
Uon  of  leases  occurring  in  infancy  is  smaller  than  that  of  ehildlioud  and 
adi'leseence  is  to  be  sought  in  the  increased  exposure  to  the  iufec^ting  principle 
at  tJie  later  peritxls. 

On  the  other  hand,  enteric  fever  is  not  e(^>mtnon  in  atlvanccd  life,  though 
well-authentioatcd  cases  in  persons  seventy,  eighty,  and  even  ninety  years 
of  age  have  Iwen  rejMirted.  The  infrp(jiiency  of  the  attack  in  the  Inter 
periods  of  life  is  doubtless  to  be  acit)unted  for  in  jHirt  by  the  fact  that 
many  persons,  having  already  passed  through  the  disease,  enjoy  an  acquired 
immunity. 

Sex  in  diddlioud  exerts  no  influence  whatever  as  a  predisposing  cause. 
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ftadstitif)  that  have  been  from  time  to  time  adduced  to  show  that  the  dis- 
MBP  l->  mtifh  mnre  frwiumt  In  \-ni\*  tliaii  in  jjirls  emlMHly  tiiL'  fulliKy  anting 
fiom  a  iailurt'  to  apprwiate  the  luet  that  iKiyomi  the  ag(;  of  iiilamy  |;irl3 
tRrauch  less  oxjKieiWi,  under  ordinary  eireumsfanoos,  to  the  infection  than 
W^  The  latter  in  their  out-door  s|H)rts,  Imthiiig,  swiinniinjf,  and  the  like, 
tn  oot  only  iu  frefiuent  dun^r  of  iutiuliag  the  oonecutratcd  enuiuntions 
fna  aewers  and  drains,  but  also  subject  to  tlie  lialjility  uf  drinking  water 
dJn»rtly  delilc<l  by  sewa^. 

Tbe  nitjde  of  life  i&  also  without  iufluence.  Bntono  fever  is  as  eoinmon 
ill  the  houses  of  tiie  affluent  as  in  the  most  erowdetl  and  destitute  localities. 
It  wrari  at  one  time  tJiou;;lit  that  some  sort  uf  n-lutiouslii|i  existed  1)6- 
twwo  eiitcrie  fever  and  variola,  and  that  the  former  was  more  prevalent 
in  nanmunities  proteeted  by  j^cneral  varcinatinn  than  those  lesH  fortunate 
m  ihrs  rfttpect.  Tills  opinion  is  now  known  to  he  devoid  of  fijundatiou. 
The  !»iijrjri's( iou  of  Harlj'v  tliat  wrarlatinn  and  enteric  fever  aiv  difleirnt 
umifi-^talioiLs  of  the  .same  {xti.sou,  but  that  euterie  tever  is  an  abdominal 
nrbtino,  U  likewise  untenable.  The  two  diseases  are  es.sentially  dlfl'ercnt 
in  their  mUAe^,  iviurse,  svmptotu!^,  duration,  ajtd  le^IouH. 

ilahttual  ex|M»sure  to  the  poison  of  euterie  fever  in  small  araoonts  ai>- 
proni  10  confer  an  immunity  trom  the  diwnae.  Instances  are  reeord«l  where 
namve  visitora  at  tJie  same  house  at  intervals  of  ninntlirt  or  even  years 
^•TP  been  seized  shortly  after  their  arrival  witli  eutfriu  fever  or  intestinal 
«t«iTh  from  which  the  ordinary  inhabitants  were  exempt.  Persons  ehan^rjug 
iWr  nvtdeniK  from  one  imrt  of  a  city  to  another  have  not  infrequently  lK*n 
tikai  with  enteric  fever,  and  [lersona  eorainf;  from  the  country  into  <'itie« 
vm-  fivijuently  bwvmc  the  subjects  of  the  disease.  The  Fivueh  observers 
itouogly  insist  upon  rseeut  residence  as  a  pi^ltspoaing  cause. 

2.  77ic  Ercidntj  (htme. — It  may  now  \n>  reipmletl  as  Hpttlcd  that  the 
fMwof  typhoid  fever  is  a  specific,  orj^nized,  patlioj^uie  germ. 

Numpruus  observers — Eberth,  Klelw,  Koch — found  bacilli  in  Peyer'a 
ihe  mesenteric  ^land.s,  and  the  sph^-n,  from  eiiw-a  <»f  thi<«  di.-teuse. 
gave  the  name  "  lAieillus  typhosus"  to  an  or^ioisni  eonstanlly  tbund 
™  tJ»  afTected  orpans ;  but  a  species  dcscril»ed  by  Koch  and  extensively 
^ial  by  GaB'ky '  ap[>eara  to  I*  the  only  one  constantly  present  in  tliis 
*™>8t  whicli  is  not  known  to  occur  under  other  elreimistanees. 

The  List  ol>server  found  this  organism  in  the  mesenteric  glands,  liver, 
9l«ii,and  kidneys  of  twonty-eix  of  a  series  of  twenty-eight  eases  of  enteric 
■''«■  which  lie  invest igjileth  The  subjects  in  width  these  bacteria  were 
faiad  liad  died  in  tlie  earlier  stag's  of  the  disease.  Gaifky  was  unable  to 
•"tennine  the  prewnce  of  the  typhoid  bacilli  in  the  blood  or  in  the  intea- 
tinal  mnlents, 

iT'ilcr,*  however,  clainiB  to  have  discovered  them  both  in  the  intestinal 

'  Millb.  a.  d.  Kftlserl.  Oetutid-Amt.  Bd.  W.,  18S4. 
■  Di-utscbe  Medicia.  \Voch«cuchr.,  1S8J,  So.  29. 
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The  doctrine,  so  ably  defended  by  Miirchison  and  hia  followers,  that  the 
iptific  cause  of  this  disease  mny  lie  p-nerated  (h  novo  in  amvage  wtthuut 
tlif  pRsenw  (if  enteric  excreta,  i.i  no  longer  tenable.  There  is  no  proof 
vbtrver  that  enteric  fever  can,  in  the  absence  of  the  specific  pathogenic 
BRB  ibove  desrrilM*!,  W  prtMlQccd  by  tlie  productit  of  decay  or  decoinpo- 
•rioi,  by  taiulwl  f(Kid,  or  by  the  action  of  other  Ijiicteria;  nor  is  there  any 
NMHi  to  believe  that  typhoid  bacilli  can  be  developed  from  other  roicro- 

When  intmdutied  into  the  liunoan  body,  this  germ  is  capable,  under 
fcronble  circumstances,  of  indefinitely  reproducing  itself.  It  is  eliminated 
villi  tlw  fieml  diArJiaiyra.  It  retains  its  activity  when  it  has  found  its  way 
iuu  £ivoral)le  situations  for  an  iudcfinite  period  atU^r  it  has  passed  out  uf 
Ae  body,  the  requirements  to  this  end  lieinj^  doi-ompoftinp  animal  matter, 
Ofiecally  fiecal  dtschanites  and  moisture ;  therefore  cey,-5pool«,  sewerB,  drains, 
dnn^-hcap^,  and  wet  manurrd  soils  favor  its  prolonp^l  exiaU'uen.  It  is  capa- 
Uc  uf  iuddinite  uuilii plication  in  these  fuvorublc  situations.  It  remains 
aspcndcd  in  and  may  be  conveyed  by  water  and  milk.  These  6uids  Ix^wme 
iIk  DGMu  of  conveyanf-p  fiir  the  enteric  fever  germ  to  the  interior  of  the 
'If*"*"  It  is  prol)abIc  that  it  may  alst>,  nuder  certain  eruditions,  Hoat  in 
lU  itiDosiihere  and  thus  occasionally  find  its  way  into  the  body  by  means 
4f  tlw  inspinxl  air. 

TTii*  germ  retains  ite  power  of  growth  and  R-production  within  wide 
naps  of  temperature.  PnMldcn'  found  it  capable  of  growth  after  Laving 
bm  rn>een  in  ice  for  one  hundred  and  three  tiays  ar»l  arter  ha\nng  l»een 
Jwitd  to  a  ttaniH'rature  of  132.8°  1*'.  He  also  ftmnd  that  it  retained  its 
Wnlitr  after  repealed  alternate  freezing  and  thawing.  The  investigations 
tlTSQlz,  Wolfhiig*'!,  and  others  sliow  that  it  gmws  abundantly  in  milk. 

The  fad  that  the  infecting  principle  of  enteric  fever  retains  its  vitality 
■rf  is  capable  of  multiplication  in  water  of  various  tem|»emturcs  has  bceu 
UhroUbtiahed  by  the  great  numlicr  of  carefully-tt(udie<l  oiitbrenks  in  the 
fnt  Among  others,  the  well-known  epidemic  of  North  Bosttm  in  184't, 
Amibed  by  Dr.  Flint,'  the  epidemic  at  Lausen  in  the  canton  of  Boracl, 
ArilHriaiid,  in  1872,  and  the  extensive  outlireak  at  Plymoutli,  Penusyl- 
iwria,  in  1H8">,  have  altraeted  csjM-cial  attention.  . 

It  n!inuincd,  however,  for  tlic  science  of  bacteriolf^-  to  demonstrate  tlio 
fnmuce  of  typhoid  liacilli  in  drinking-water  as  the  actual  visible  cause 
of  9f)me  recent  outbr<'aks.  Arloing  and  Momt'  founri  this  germ  in  four  opt 
of  «  specimens  of  drinking-water  taken  from  various  sources  of  supply 
itftBclKK>l  in  Cluny  during  a  l<M-al  epidemic  of  enteric  fever,  comprising 
one  hundred  and  nineteen  cases,  with  twelve  deaths,  in  a  general  household 
of  two  humlrcd  and  thirty-tive  persons. 


<  Mediotl  Reconl,  ix.,  1887. 

>  IVttUMi  on  the  Prinniples  and  Pmctic*  of  Kcdiciae,  PhiU.,  1867. 

*  Aiuimle&  d'H}-gi<D6  publ^uc,  Nov.  1866. 
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A  similar  result  f<jn«w«l  the  in  vest  i<r:it  ions  of  Rodet,  described 
Bondet,'  in  rcfrard  to  the  wai*.'r-t>unply  of  VUle-soue-OharmoiLx,  tlie  scone 
of  a  limited  mitbrwik  of  the  disi-aw  in  the  spring  of  1887. 

Finally,  Vatighan  and  Novy '  have  dcmunstnUod  the  typhoid  bacillus,  by 
nicflns  of  potnto-euUnres  and  by  physiological  exporimeut,  in  the  driukiug- 
TiratiT  at  1  nm  Mountain,  M  Ichlgau,  at  the  time  of  tlie  prevalence  of  a  severe 
epidemic. 

Our  knowlcdcjo  of  the  part  played  by  milk  03  a  means  of  trausmiadon 
ami  ctiltiire-mwiiiim  of  thi;  typiioid  hacilhm  rests  upon  similar  iiu'ts. 

Bullurd^  in  1871  called  uttention  to  the  danger  of  infection  by  milk,  in 
a  valuable  report  eoneerning  a  Itx-al  epiclcrnip  which  he  investigated,  with 
n^ft-rentf  to  its  am»i',  as  health  otlicer  of  Islington.  This  outbn-ak  waa 
apparently  due  to  the  use  of  water  defiled  by  direct  oommunication  with 
drains  and  prolmbly  by  the  Iwioking  up  of  the  contents  of  the  draius  intc 
the  water-tauk,  for  the  purpose  of  washing  the  milk-<-ans. 

8inee  that  date  a  lat^t'  numl>er  of  loi;iil  epidemics  have  Ijern  traced  to 
infection  by  milk.  In  such  cases  the  probable  cause  is  not  a  disease  in  the 
cows,  but  an  admixture  uf  detiUxl  water  witli  the  milk,  either  intentionally, 
or  as  a  result  nf  the  useof  sm^h  water  f()r  the  purjiose  of  dcansinj;  milk-<'iins. 

SeitE*  and  Wolf  huge!  and  Kiedel"  found  that  the  typhoid  bacillus  grows 
abundantly  in  milk. 

Vaughan  an4l  Novy  obtained  a  jvoisonous  extnul,  hereaflcr  to  be  men- 
Uoucd,  lioth  from  milk  and  from  a  meat  prepamtiou  which  had  been  inocu- 
lated with  water  containing  typhoid  bacillus. 

Philiiwwiez' was  the  first  to  deinons'trate  by  cidture  the  existence  of 
ilie  typhoid  bacillus  in  the  blood  of  patients.  He  obtained  blood  from  the 
spleen  by  capillary  punctim!  under  antit^epttc  prei-Jiutions,  and  succeeded  in 
cultivating  the  bacillus  from  it.  His  obwTvationB  were  confirmed  by  Luca- 
tcllo,  Chautomcsso  and  Wldul,  and  other  observers. 

Neuhaiiss'  found  the  bacilli   in  the  l)IrxHl  drawn  from  tiie  points  of 
eruption  in  nine  ca.ses  out  of  fifleen,  aud  sutx-eedod  in  ivproduclng  tlu>m  by^^ 
cultures.  ^H 

Efforts  to  obtain  cultures  from  the  blood  of  epistaxis  and  uterine  hemor- 
rkagea  during  the  course  of  the  fever  have  thus  lar  failed. 

Wyasokowitsch '  injectotl  puiv  cultures  of  the  tj'phoid  bacillus  into  the 


>  Lyon  MM.,  25  Vic,  1887. 

*  Exporim^ital  Studies  on  th«  CauiAtion  of  Trphoid  Fever,  wiUi  Sp«cial  Refereooo  to 
the  Outbreak  at  Iron  Mounwio,  Ulcb.,  Medlcnl  Neu-e,  Junuary  28,  1888. 

'  On  a  Localised  Outbreak  of  Typhoid  Fever  in  Inlington,  I^oodon,  187L 

*  Apcbiv  fur  Hygiene,  Bd.  vii. 
'  Arbcitcn  nm  dem  Kalacrl.  Qesundheilsatnte  zu  Berlin,  1886. 

*  Uvber  diat;austiche  VerwertliuDg  der  M ilzpuaction  he\  Typbui  abdominalU, 
Hed.  Bktt,  1686. 

'  Nachwei*  der  Typhaibacillen  am  Lobcnden,  Beri,  KUu.  'Wochenichr.,  1888. 

*  Ucber  die  SchicWaale  der  im  Blut  inJicirtOD  Mikrourgaoumcii  im  Cdrper  der  Wano- 
bUtter,  ZeiUchr.  f.  Hyg.,  188G. 
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TCing  of  a  rabbit.  The  animal  hi  eigliUvn  lioiira  waa  killed,  ami  inveati- 
gtliuDfl  into  the  distribution  of  tho  biurilli  woiv  mmle  by  platc-euUun» 
apoo  gclatlu.  The  platt-^  inucubited  with  tlic  hluiid  of  tho  bt^rt  nanainod 
itcrih- ;  tiioau  inoculated  with  tlic  blood  of  the  Uvcr  pi'oduecd  twelve  oolu- 
nie*;  th«>se  with  the  niarrrtw  of  the  bono,  two  hiinilred  eolonies;  tinnllvt 
the  inoculations  mude  from  tbu  »pleeu  pruduix^U  two  hundntl  and  forty-two 
(xilonit^ 

These  experiments  indiitite  that  the  typhoid  baeilhis  docs  not  remain  in 
bliKx],  but  tends  t/i  eiiUect  in  |>artlcular  oryanSj  (wjieeiaily  the  Hver,  tho 
tiiamtw,  and  the  spleen. 

Tho  rcsearehes  of  CImuteracsse  and  AVidal  and  XeuhnuM  seem  to  estuln 
liiih  the  fiui  thai  the  rai(!nil>e  in  {{motion  in  able  to  itasa  by  way  of  tho 
placrnla  from  the  blotMJ  of  the  mother  to  tlut  of  the  fuctus. 

TIm;  pc-'riiid  of  iueulxition  variej*  within  wide  limitn.  Its  preciHe  deter* 
minaliun  in  any  given  case  is  by  no  means  so  simple  a  matter  as  would  at 
fint  Mj^ht  Appear.  In  an  outbreak  which  occurreil  at  GuiUlfonI,  Kugland, 
in  1867,  tlie  eontaminatttl  water  whieli  was  tlie  cause  of  the  iuieetlon  wan 
mi^lilied  on  a  sinple  day,  the  1 7tb  of  Auguiit.  A  larjue  number  of  oasea  oome 
nmlor  observation  on  tlie  3d  and  4tli  of  Septeml>er, — a  |>eri4Kl  of  inculjation 
iliinivntly  envering  seventofn  or  eighteen  daya.  The  postsibility  tljat  the 
met  may  have  been  jmrtaken  of  a  day  or  two  later  than  the  I7th  of 
Ai^^  is  obvious,  and  tlie  fact  is  not  to  be  overlookoil  that  there  are  few 
(■Bwhieii  come  under  observation  npon  the  first  apiMwranw  of  the  dw- 
«p;  9o  tliat  in  this  tuse,  ivhirh  is  one  of  the  most  defiin'te  ii|Hin  record, 
Uwipparent  is  longer  than  the  ai'tnal  period  of  incubation,  and  longer  by 
•  mifnher  of  days  not  |M)Ssible  to  determine. 

On  thp  oilier  hand,  there  are  faets  tcudiug  to  show  that  tliis  |)eriod  may 
l«»  short  as  two  or  four  or  eight  days.  A  case  has  ixjoently  owurrcd 
wiermy  obser\*ation  in  the  wanls  of  the  Philadelphia  Hospital  in  whieh 
ilffipst  rise  in  terai>erature  took  plaee  on  the  fourth  day  after  the  return  of 
•I*""  patient  from  twenty-four  hours'  leave  of  absence  fi-om  thewartls.  This 
|«lient  had  Ixen  long  resident  in  the  hos]>ital.  in  which  there  was  not  at  that 
'"W,  nnr  had  U-en  for  many  weeki*  previously,  a  single  ease  of  enteric  fever. 
Tlmt  enteric  fever  is  contagious  in  the  ordinai-y  si-nsy  may  well  be 
doiilitid,  although  from  time  to  time  cases  arise  which  appear  to  be  expli- 
taliJe  tj|Hin  no  otiier  hyimthesis  than  that  of  direct  communication. 

Tile  WTCurrenu'e  of  house-epidemics  is  to  be  explained  by  infiHrtion  at 
waunc  time  or  in  quick  succesaion  of  a  numlter  of  individuals  from  the 
■■*  ttniTDe  ;  of  mscs  developing  in  |w»tients  <Kvupying  IkhIs  ndjacent  to 
"*l  of  an  enteric  fever  case  in  the  wards  of  a  hospital,^  by  the  conveyanoe 
"Hnfit^ing  material  eontainwl  in  the  fiecnl  discharges  fr<^)m  one  patient  to 
*'>''tlir;r  through  the  ncglpct  or  carelessness  of  the  attendants. 

In  the  Children's  H(.ispital  at  Basel  *  there  were  trtated  during  filWu 


'  I.  BAgmlMch-Burcklurdt,  JahiiKich  fflr  Kladerbellkunde,  H.  F.,  xiir.,  I88A. 
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years  two  hundrofl  and  iiincty-thrpe  «ises  of  enteric  fever  without  special 
separatlua  frtmi  tlie  uther  iiimali«  of  tbe  hoHpitJil ;  iliiriug  tliis  period  there 
occuri-ed  eiglit  cases — nameJy,  2.46  per  cent^-of  houac-infcction,  viz. :  la 
the  year  1S72,  three  cases;  in  the  year  1873,  one  rase;  in  the  year  1875, 
one  case;  in  the  year  1878,  one  case;  auil  in  the  year  1883,  two  ca^es.  In 
one  ingtanee  u  eliild  suQering  from  Iiip-joiut  disease  thai  hud  been  in  the 
wanli  two  nuintlis,  no  case  of  enteric  fever  having  Iwen  during  that  time  in 
the  hospital,  develu]xtl  the  disca.se :  concerning  the  source  of  the  infection 
in  tliis  case,  uo  theory  could  be  advanced.  In  four  other  instances  there 
WBH  at  tlie  time  of  the  hongc-infcvtion  a  case  of  enteric  fever  in  the  mme 
ward.  In  two  instancei^  there  were  at  the  time  of  the  dcvclupnient  of  the 
disease  cases  of  enteric  fever  in  tlie  hospital,  though  not  in  the  same  ward. 
Enteric  fever  develope<I  in  two  Instances  of  pntienta  suffering  from  spondy- 
litis; twice  in  jwitients  sufl'ering  from  chronic  infiannunfiun  of  the  knee- 
joint  ;  once  in  hipjoiut  diiica.'vi! ;  once  in  u  tuse  of  nephritis ;  and  unce  in  a 
caae  of  multiple  osteitis.  It  is  worthy  of  note  that  patients  suffering  from 
dis(>as(?s  of  tlie  iRines  octtupiwl  the  first  rank  anirtaj;  the  victims  of  the 
typhoid  iufectiou.  OJ"  the  eight  oises  developed  iu  the  hospital,  a  single 
one — namely,  the  patient  suffering  from  nephritis — terminated  fatally.  The 
enteric  fever  ciwcft  manifested  during  their  eoiivalesceiK<e  a  inpet^ial  liability 
to  other  infectious  dtscujic,  among  whJcb  diphtheria  occupied  the  first  rank. 
Of  the  two  hundred  and  nincty-tliree  cases  of  enteric  fever,  tAvent^i-six,  or 
8.8  jwr  cent,,  died  ;  anion^  these  twenty-six  fatal  cases  the  cause  of  death 
in  seven  was  diphtheria  or  scarlet  fever  devclojMil  at  the  end  of  the  attaek 
or  durii^  the  convalescence.  The  climinntiou  of  these  seven  cases  i-cduces 
the  enteric  fe\'er  mortality  to  6.4  per  cent. 

Pathology. — Tbe  bueillt  or  siHircs,  being  swallowed,  gain  entrance  to 
the  oi^nism  by  means  of  the  intestine.  This  may  be  assumed  to  be  the 
case  even  in  tliose  instani^es  where  the  germs  reach  the  organism  by 
meiuis  of  the  iuspiriil  air,  as  it  is  probable  that  they  are  enga^j^^l  in  the 
mucus  of  the  mouth  and  then  fwallowetl.  If  not  destroy<"d  in  the  stom- 
ach, the  bai'illi  retain  their  vitality,  pass  nn  into  the  iilkiitinc  contents  of 
the  int<!Stine,  and  here  find  conditions  favorable  to  their  further  develop- 
ment. 

In  cases  examined  post  mortem  in  the  earliest  stages  of  the  disease,  the 
]e«onfi  are  maiuly  coikiiued  to  the  lymphatic  tissues  of  tlie  intestine.  The 
bacilli  |>onotratc  into  tlic  solitary  tbIHclcs  and  Peyer's  patches  and  there 
multiply  and  form  colonies.  From  these  eolonies  they  migrate  by  way  of 
the  lymphatic  ve.'^.-^els  to  the  mesenteric  ganglia,  and  by  way  of  the  mdjclea 
of  the  superior  mcseuterie  vein  to  the  liver,  to  be  finally  distributed  by  the 
blood-current  to  the  splwn  and  other  organs. 

A  knowledge  of  the  causative  influeucc  of  the  typhoid  bacilli  in  the 
production  of  enteric  fever  and  of  the  mode  of  distribution  of  these  germs 
in  tlie  various  organs  fails  to  aeeonnt  adequately  fur  tbe  symptoms  of  the 
disease    When,  however,  it  came  to  be  known  as  a  result  of  the  discoveries 
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or  Hoffa,'  BriejTcr,'  Vanghiin,^  uml  othora  within  the  last  few  yrars,  tliat  in 
Uie  inlvetioti^  diKca-^v^  the  Hptxuul  [Mtthrjgcniu  mii'r(Mjr^'anii*m8  juxkIir*  the 
ilcflaite  chcmiail  poisons  called  ptomaines,  the  relation  between  tliese  (icrms 
and  tht'  symptomatoloi^y  of  the  dis«au*s  which  tJiey  cause  Ijecame  (ib%'ioUR. 

Ill  1885,  Rrieger  isolottxl  from  pure  cultun-s  of  the  typhoid  bttcilluM  a 
tOKiL'  pluniainc.  This  siibstanoe  injected  into  gninra-pigs  pmiliiretl  a  sliglit 
III*  of  Haliva,  atv^lerated  re^pimtioii,  dilatuliuu  of  the  piipild,  prufuso  diar- 
rktea,  panUysis.  and  death  iu  tlie  L-nur^-  of  from  twenty-four  to  forty-eifj^ht 
bmrv.  Upon  post^morf/'rn  <?xa  mi  nation,  the  heart  whj*  found  tn  Im^  in 
■ntule,  the  Itinp!  deeply  oonj^cstcd,  and  tiie  inte«ttincs  contracted  and  |iale. 

Briefer  oonsidere  this  substanec,  to  whieh  lie  has  given  the  name 
"hpjjo-toxine,"  to  Ito  tJie  Hpe<;ial  jxiison  of  enteric  fever. 

Id  1887,  V'auj;luin  and  Novy  obtained  from  pure  eulturcs  of  the  typhoid 
hiollua,  deriviJ  from  the  drinkiny:-water  whieh  had  been  the  supply  of  a 
liijte  number  of  persons  who  had  the  dlseose.  a  synipy  cxti-act,  which  in- 
jrctal  under  the  skin  of  cats  eausetl  an  elevation  of  tem|x'raturc  from  2°  to 
4-^*  V.  alHJve  the  uorraal.  .Similar  results  were  obtained  by  Sirotinin,* 
fioitiicr,  and  iViper*  by  ino«nilatinp  animals  with  sterilized  cultures  of  the 
pnn.  These  observers  fi>und  that  tiie  severity  of  tlie  i<ymptoins  varied  in 
ptoportion  to  the  amount  of  the  culture  injected. 

In  view  of  these  facts,  Vaughan  and  Xovy  have  sii^^^eflted  a  new  defl- 
ttitian  for  the  infe^Ttious  disease:  "An  infei'tioiis  disease  arises  when  a 
spNiSe  patlio^nio  micrcMirgautBin,  liavin^  guintnl  udniittjinc^  to  the  IxMJy, 
•id  hirinc;  found  the  conditions  favorable,  j^rows  and  midtiiilies,  and  iu  ao 
wing eUlwrates  a  t!hemi<^l  pctison  whieh  induces  its  charartoristic  effects." 

It  ia  probable  that  certain  of  the  intestinal  sympt4>ms  of  enf«rlc  fever 
W'lw  to  the  direct  action  of  the  typhoid  bacillus;  but  the  ixjiistilutional 
•Xtiplams,  including  the  fever,  nnist  lie  explainwl  by  the  continuous  action 
"f»  chemical  poison  produced  by  the  gmwth  and  mnltii)li('ation  of  these 
oiieviinns  within  the  body;  especially  is  this  true  of  the  nervous  and  vaso- 
(Wyr  phenomena,  the  feeble  eirculiitioQ,  dicrotism,  relaxed  capillaries, 
BoiJKtl  tare,  diluted  pupils,  and  delirium. 

Patholotrical  Anatomy. — Enteric  fever  differs  from  the  other  oon- 
tinuid  fevers,  with  the  exception  of  oerebro-apiuol  fever,  in  the  invariable 
|wwrnce  of  s[H<eial  anatomical  lesions.  These  lesions  are  so  characteristic 
thai  00  Gxuniination  of  the  body  after  death  will  in  all  cases  make  known 
the  notnro  of  tlie  disease,  even  when  the  symptoms  liavc  been  or  were 
inkoown. 

It  in  important,  however,  to  bear  in  mind  that  the  lesions  of  tlie  inte^ 
Baeimd  of  tiie  mesenteric  glands  do  not  constitute  the  discaw,  but  tliat  the 
i^tnuml  poison  prodnocd  by  its  specific  caase  is  taken  up  by  the  fluids  of 


'  Die  Natur  des  MiUbnindKgifles,  WialMulen,  1886. 
■  L.  Ilrtf^pr,  Uoh«r  Pumuiiae,  Derlin,  1885-1880. 

*  Pu>ma>n««  ttnd  LeuoomalnM,  1888. 

*  Zoltachr.  ftir  Hyglen*,  I.  *  Xd«iii. 
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tlie  body  awl  p\vea  rise  to  general  diriturbanoea,  which  are  present  in  a 
fully -developed  oases,  aud  whicli  mauitcst  themselves  at  a  very  eai-ly  |K:ru)d 
in  tlie  attat-k.  The  tnoiT  important  symptoms  of  enteric  fever  are  directly 
attributahlc  to  the  general  pruee:$s,  and  not  to  the  »|)ecial  lu^iona. 

The  anatomical  lesious,  therefore,  full  uaturully  iuto  two  groups. 

The  fir«t  embnittw  tliotse  arisiu]^  from  the  local  action  of  the  t}-phoid 
bacilli  and  the  <x)uu'Utrated  ptomaine  wlucli  they  pt'oduoe^  and  includes 
changes  iu  the  lymphatic  system  of  the  intestinal  euual. 

The  second  group  iudluderf  le^nions  whieh  are  not  the  direct  result  of  the 
local  aetioD  of  the  bacilli,  but  arc  due  iu  coustitutiuual  infection.  They 
wn^ist  of  deo;enerative  eluingcs  iiivolvinj^  the  tissues  of  the  vaiHous  orj^^us, 
and  are  to  be  found  generally  manifested  throughout  the  iK>dy,  and  partiru- 
hirly  in  the  liver,  the  kidneys,  the  voluutan*  museles,  the  heart,  Uic  salivary 
glands,  and  the  pancreas. 

The  marked  distnrlxmccs  in  the  function  of  the  nervous  system  indicate 
profound  nutritive  derangement,  the  nature  of  which  is  at  present  unknown. 

The  ehaugis  of  the  Hci^nnd  grt>np  are  not  jiotraliar  to  enteric  fever ;  they 
occur  in  other  acute  febrile  diseases,  and  nuist  be  ascribed  to  the  action  of 
the  various  special  toxic  principles  to  whtcli  the  phenomena  of  such  diseases 
are  due.  These  anatomical  changes  attain  their  fullest  development  in 
entcinc  fever,  however,  for  the  reason  that  in  this  disease  the  organism  is 
oontinuously  subjected  to  the  action  of  thtse  toxic  principles  for  a  jtixtlonged 
period. 

As  the  following  destTiption  is  intended  to  present  to  the  reader  not 
only  tlie  conditions  wliieh  obtain  in  ordinary  tiises,  but  ais(.i  thow  which. 
are  occasional  and  exceptional,  it  is  based  ujkju  llie  well-reci^nized  le»iona 
of  rnlult  life  taken  aa  a  ty|K'.  This  course  is  ncceaean.-  for  the  reason  that 
while  the  anatomii-al  eliangea  in  chiklhood  are,  as  a  nilc,  less  fidly  devel- 
oped, this  is  a  nde  to  which  there  arc  not  iufrcijueul  important  exceptitma. 

The  same  course  will  be  followed  in  the  description  of  the  clinical  phe-* 
oomcna  of  the  diseaw. 

Cadaveric  rigidity  is  usually  markfti  and  of  long  duration.  Kmaciation 
is  oilcn  extreme.  The  iut<^ume-uts  and  the  dependent  parts  of  the  body 
arc  apt  to  be  more  or  less  (liscoloroil,  but  the  deep  livid  disci Joration  of 
typhus  is  nire.  Kx<ept  where  dnith  liaw  taken  jilucc  in  conseijuciiw  of  pul- 
monary- complications,  the  ihec  is  seldom  Itvid.  The  cliaracteristie  rash 
of  enteric  fever  is  nnt  often  obsers'wl  on  the  boily,  even  in  tlmse  vaeen  where 
the  mats  have  been  uuiultous  immediately  belbrc  death.  Suditmina  and 
other  accidental  eruptions  (lersist. 

The  lesions  in  childhiwKl  arc,  iw  a  rule,  less  extensive  and  conspicuous 
tlian  in  atlulls,  just  as  the  ilis^ww  it-*elf  is  less  intense.  Xhey  have  been  alsa 
less  thorouglily  studied,  by  reason  of  the  favorable  course  of  Hie  disease  in 
ehihlhood  and  the  ronsequent  low  rate  of  mortality.  Exceptionally,  how- 
ever, the  local  changes  attain  their  full  development  iu  childhood. 

The  Diffoitiee  Jract— The  |)hai7ngeal   mucous  membrane  is  usually 
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Doraul;  oncasioiially,  however,  it  axliiliit^i  signs  of  recent  influninmttun, 
inl  wtmLiirm-s  distintt  |)oiiit^  of  nl^feraHoii.  The  phan'nx  may  also  be  the 
sen  cl'iliplithfritif  exiulation.  Oixaaioiially  tlif  nw>|ihagu«  sliows  evidenrcs 
of  uhvnilive  iinKVsscs  tuinihir  to  tlujee  met  with  in  the  pharynx.  ThcM- 
vlecmare  nuissod  at  the  (■aHiac  extremity  of  the  lesophagns,  and  vary  from 
mnple  excoriations  to  deep  Ii'sions  iin]ili<-atin};  tli*?  muscular  cxiat.  The 
Liv^iiup  c-iian^«  are  not  found  when  death  o(reiirH  earlier  tJian  tlie  tJiird 
iwk  of  llie  disease,  and  are  extremely  rare  in  childhood. 

Inftnmniation  of  the  mucous  memhranc  of  tlie  Htomarh  i»  eommon  in 
t)'phmtl  iiit  in  other  acute  febrile  diseases. 

Tliu  duodenum  usually  presenta  no  anatomictil  changes.  Sometimes  it 
fxhihit*  the  evidenre  of  in<!rcnM%i  N-awnilarlty,  with  hltght  enlarj»emftnt  of 
lilt  uuemis  fnllielea.     Ulceration  tUtvn  mrt  (xvur. 

Th(!  jejunum  and  tJie  upju-r  jKirt  of  the  ileum  may  lie  dt8tend(xi  with 
pfi;  tlic  lower  |«rtion  of  the  ileum  is  usually  cf)11a])sed. 

'Hie  tympany  which  lielonj^  to  the  disease  is  eiiicfly  due  to  the  presence 
■f  gas  in  the.  (Hi)on.  In\'agination  of  the  intestine,  unaixximpginied  by  the 
willrni'cs  of  intlanimation,  is  ooeasionnlly  met  with  at  one  or  more  points. 

TTic  i-onstant  and  therefore  characlerirftic  le!»ioii  is  an  affection  of  the 
loLlan'  and  a^niimte  ^1and»  in  the  hmer  jmrt  of  the  ileum.  The  lymphat-ic 
tilliclwof  tlie  ca^im  ore  usually  involved,  and  not  infrequently  those  of 
ttif  »ilon  al#o. 

First  Stage- — The  earliest  change  ol>served  is  a  swelling  of  the  glandis 
•Tth  surrounding  hyix-nemia.  The  Feycr^s  patches  project  above  the  surface 
iif  the  surrounding  mnc*Hif^  m<'mbraiie  in  (he  fonn  of  flattenr<l,  oval  plaques 
Tith  a  rrticnliilcil  or  irn-gularly  nuniniiUiitcd  surface  antl  dcvateil  margins, 
TIk'  solitary  follicles,  which  arc  not  etmstantly  implicated,  form  when 
tirrtfd  ilit*crelc,  i*Iuit-Iike  projeilionft  van'iug  in  diameter  from  one-eighth 
t*  rjoe-fuurtli  of  an  inch.  This*!  chaiigi's  are  always  pn)gm«ively  more 
attvanad  in  the  lower  port  of  the  ileum,  reaching  their  full  development  in 
tiif  wighlMirhfKHl  of  the  ileo-wecal  valve.  This  glandular  swelling  is  due 
61  cxtenuve  hypcrplaftia  of  the  lymphatic  elcmentH.  The  cellular  infiltra- 
fion  esttends  downward  into  tlie  .submucous  tist^ue,  but  at  the  Imnlen^  of 
'111' patches  is  more  or  less  abniptly  limited.  It  attains  its  maximum  about 
liwrriH  of  the  fir«t  week. 

It  is  jiniliublc,  for  r<'a«on9  to  be  hereafter  mentioned  in  connection  with 
the  ihfieiia&ion  of  the  subject  of  the  temperature-range,  that  the  glandular 
awn  in  a  conoid  em  blt>  projMirtifin  of  the  ca»ea  in  childhood  at  this  time 
ondn^QCfl  rc^jlution  witliont  ulceration. 

Seeond  Stage. — The  infiltmtcl  lymphatic  tissue  now  undergoes  nccrosta. 
TnP  mam  chanties  tn  a  dirtv-vcMow  iitlor  and  liecomes  imire  opaque,  and 
Oit  lymphatic  follicles,  with  the  epithelium  covering  them  and  some  of  the 
•nrruanding  tissue,  break  down  at  wattertxl  jxiints,  fw  a*<  to  form  an  irregular 
or  ngged  ulcerated  surface,  or  at  nuiJtfir  into  one  large  slough.  This  slough, 
iliiDed  a  deep  yellow  ur  brown  by  the  iutcstinal  eouleuts,  remuimj  for  a 
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tiiue  ttttadinl.  Tt  is  nppiimtccl  hy  an  abrupt  line  of  demarcation  from  the 
deeply-coug<stc(l  :^iirroi]ii<liug  ti^ue.  it  is  tlii-'ii  gruiluullv  uuit  oil',  either 
in  a  single  piece  or  iu  fragineuls.  Tlit:^  pruucs:^  oocupies  uuudiur  week,  so 
limt  ttie  Kt^jNiratiou  uf  tlie  liilniigh  takra  plaec  at  th^  end  of  the  second  or 
isuiy  in  the  thinl  week,  la  tlie  greuLer  number  of  lu^lanct^  uf  cuLi:ric 
lever  in  chlldhoud  the  sloughs  are  sufK-rfieiul  uud  of  limited  extent,  and 
the  eiiHuing  nlceralum  und('rgi>eH  prompt  ouatrizution.  ^H 

TliiM  Stage. — TUl*  uleer  tlitiii  formwl.ad  u  rule  In  ttdultti,  but  exwptioii-^^ 
ally  iu  oliildhtXfd,  has  a  smooth  floor,  aud  abrupt  and  to  a  eertaiu  extent 
civerlianging  edgea     The  beveUnl  nuii^in»  seen  in  ttib(*mdar  uleera  of  tlie 
inU-stinc  du  uot  uecur. 

Tlie  uleer  when  deep  iuvolvee  the  greater  jMirt,  usually  the  whole, 
of  the  Peyer'a  luttrh.  Itft  boAe  is  utuially  formed  by  the  museulor  coat, 
but  uocasiunuUy  thid  in  alaa  destn>yed,  sa  tb.it  the  [leriloneiim  alone  forms 
its  fl(M)r.  TIh!  pntocss  in  the  Holitark*  gland.-  is  the  same.  The  uUierutive 
process  nuiy  involve  a  small  arte^^'  nnd  give  ri&c,  upon  the  separation  of  the 
i^lough,  to  a  more  or  less  wjpious  or  even  latal  beiuorrhage.  Or  [>erluration 
i>f  the  wall  of  the  intt^^ine  may  iHtrur  fmm  an  impHeuliou  nf  tlie  st^rons 
cottt,  permitting,  unless  ininK-*liate  adhesions  by  plastic  lymph  to  ucigb- 
Imring  jiarts  occnr,  extrava^itiuu  of  the  intctttinal  contenti<,  with  tiie  pro- 
dudion  of  purnlenl  perituuUi». 

The  prix^es.5  above  do*«?ribcd,  when  confined  to  the  agminate  glands,  pro- 
duces oval  lesions,  the  longer  axis  uf  whieh  corresj>oiids  to  the  direction  of 
Uie  bowel,  and  the  jioaition  «f  wliiih  is  oppoavte  to  the  nicsenterie  attneii- 
mejil ;  when  the  ^titary  follicles  arc  involved,  the  Icalous  ore  small,  circular, 
and  irregidarly  strtUTed. 

The  hyp(-r{)Ia'4ia  of  the  lympli-eleraents  is  due  to  the  gniwtli  aud  multi- 
]ilication  of  the  tir'pboid  baeilli ;  their  necrosis  and  the  subfictjucut  uU^eratiou, 
in  fuirt  to  the  Iwu^iUi  titentstJves  and  in  ])art  to  the  irritating  eflects  of  tiie 
oouixmtrati^  ptomaiiH?  pntduced  at  the  place  of  its  tbrmatiun.^ 

Cases  have  o<xasionally  I>een  rcporteil  in  which  irregular  ulceration  has 
extended  laterally  from  the  I'eyer's  pnteh,  transverwiy  involving  a  consider- 
able extent  of  tlie  bijwel.  Thit*  fiirra  of  uleeratiou  is,  as  a  rule,  suiwrtieial ;  ex- 
ceptionally, liowever,  it  is  deep  and  may  ultimately  give  rise  to  a  pcrfuratioa 
of  the  intestine.  It  is  without  doul»t  due  to  an  acTidcntal  liKid  infection 
of  an  entirely  diilei-ent  nature,  and  usually  much  prolongs  the  intestinal 
symptoms  and  ounstltutional  dLsturbaiK-es  of  the  i>eriud  of  convalescence 

CicatriKation  in  mltilts  dots  not  b^in  until  after  tlie  third  week,  and 
prul>ably  occupies  a  |)erIod  of  two  or  three  weeks  before  it  is  completed. 
The  ulcers  heal  by  granulation  with  restoration  of  the  epithelium  ;  the  lym- 
phatic stnicturcs,  however,  are  pennanently  dcstniyt-d.  The  resulting  scar 
is  tiiln,  transparent,  and  llexible,  and  does  not  lead  to  puckering  of  tlie 
tissue  of  the  bowel  nor  to  constriction. 


1  VaughAU  nnd  Novy,  op^  ciL,  pp.  9&-107. 


Tbe  meaenteric  ve&iets  connected  witli  tlio  aflu:te(l  ptirtious  of  iotcstiuc 
idii^emled  ami  byitpneuiic. 

Tlie  m;MeiiU;ri(*  gluiul^  imJergo  ohaugos  liistologically  the  same  a»  dinee 
wliidi  take  place  in  the  lymphatic  etniPturw*  of  tin;  intestine.  In  the  early 
ib^of  the  fli.scH.se  thev  are  higlily  va.sc'ular  and  euhirged,  as  a  re^lt  of 
Ifni^ia  hvptrpla-nia  :  later  they  become  pale  and  nndergii  nf?cnitir  changt*. 
Tbronlinarv  tcriuiuatiun  of  the  process,  however,  is  in  cumplclc  rcsoluliuu. 

If,  however,  tiie  sufti-ning  be  coiwiclemhle,  resorption  di>es  nor  alwiiys 
Utr  place,  but  tlic  miflened  aiatcriol  uudei^^fxw  cIkh^v  melaninri)bc»aui  and 
tiltiiimlclv  lieoiimea  <!aleurtM>u8.  SometinirH  the  Mutlcnlug  results  in  the  lur- 
■nuiiHi  of  iwendii-alwoessps.  which  may  bur^t  into  the  peritoneal  cas'ily  and 
p«  rise  to  p'Uitral  [K-ritouiti-s.  The  oilier  lymphatic  jrlaud*,  narticuhirly 
doe  in  the  titwurc  of  the  liver,  and  the  rotro-|>eriUinwU  and  brouciiial 
^iixl»,  arc  occasionally  found  onlar^vd. 

Fagce'  exprnftscw  a  strong  f«*ling  of  doubt  as  to  the  oorrectnesa  of  the 
ItilemllyHUM'cptcil  KlaU-ment  tliat  <-a.Hcntion  or  tltL'  deposition  of  calcareous 
nhs  funas  |»art  of  the  ordinary  retrograde  pnxiotft*. 

TItf  lyn))>ltiiti(;  follit'lcM  at  the  niot  cif  the  tongue  and  in  the  tonsiU 
•ttiitw*!  rhangi's  anahif^tiiH  to  those  dewrilHxl,  giving  risi?  to  i:nlargi-ineuta( 
vUt^  appear  early  in  the  course  of  liie  disease  and  usually  dio^ipcar 
withnat  fnrrher  clian;;c,  altliongh  in  some  cases  softening,  ruj>Cun<,  and 
Mbmjuent  niccrulion  nytdt. 

Tlie  changes  in  Uie  Hplcrn  are  analogous  to  those  which  take  place  in 

lymphatic  folliclw  of  the  intestine  and  in  the  mcscntcrie  glaudn.  The 
^HM  i«  cnlai^l,  tcoHP-,  and  liyperwmic.  In  the  early  ix'riods  of  the 
^Huc  it  is  uf  muderatc  couaislcncc  ;  later  its  tissue  is  soft,  pulpy,  or  often 
diffluent.  On  section,  ita  substance  is  of  a  brownish-red  color.  ITemor- 
riiigic  infan-tx  nrr!  often  met  with.  The  enlargeil  and  i^oncned  splcfui  In  the 
kWr  stages  ui'  enteric  fever  Is  liable  to  ht*  rupturcil  by  Dicchanii-al  furcc  in 
pifatiikn,  and  in  some  instances  it  has  undergone  spi.tntaneoiis  nipture. 
uUiyfincnt  of  tlic  MpliTU  if*  ran'Iv  aWent  in  the  v*Hing. 

The  sctvjnd  grr^mp  of  aimtoniieul  changes  comprises  {tarendiymattius 
dcfmentions  of  tite  various  organs  of  the  body.  These  changes  arc  (o  be 
■milxd  in  jmrt  Ut  the  actifin  of  the  toxic  infecting  principle,  and  in  part  to 
tile  iiiteurtity  and  long  iluratiuii  of  the  febrile  movement.  Though  reatrhing 
ifcfir  highe!«t  development  in  fatal  eases  of  enteric  (ever,  they  are  not  oon- 
Unnl  1o  that  dimase,  nor  are  they  chnnwrterislic  of  it. 

Tlje  liver  is  occasionally  liy|H>r8eniic,  but,  as  a  rule,  it  is  normal  in 
^fxsuiinre ;  exceptionally  it  is  {lalc.  Its  tissue  is  otV'u  softened,  and  u|)on 
■Hen*nopiml  examination  the  cells  are  fouml  Ut  be  gratudar  and  their 
"uclci  indistinct  or  no  longer  to  be  seen.  The  amount  of  bile  Is  iLsually^ 
diiuiniflhed,  and  in  tlie  later  periods  of  the  disease  it  is  itiin  and  almost 
mlorlow. 


1  The  Frinctplw  ud  Ftvclke  of  HedloiB«,  IdSO. 
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The  kidneys  also  show  parcuchyumUius  i!i>generatioii.     The  epitheliiira 
becomes  granular,  ihc  euutuar  of  the  ccIIh  iudistiuct,  ax\d  the  nuelci  di 
apjiear.    Theae  ehangra  affect  first  the  cort^ji,  later  the  pyramids,    lu  mau; 
oaeeB  they  are  but  little  luurked.     They  are  uiuially  ausiKuateil  with  albu- 
minuria: Liel>ermcister' states,  however,  that  he  has  reixiitwUy  nutetl  t 
abseiiee  tii"  albiiniinuna  throughout  the  whole  course  of  the  Jisiiit&o  where 
the  autopsy  advaiicx-d  degeneraliuu  of  the  ki<liu*yB  was  dieeovered. 

Kndoranlitis  and  i>ericarditiii  are  mre.  A^  StmmiK'Il*  has  [Kfititt^d  out, 
the  slight  mitral  cudiK-arditis  «)metinie'4  tuuiid  at  the  niitupsy  has  little 
elimeal  siguifiitmce.  On  the  other  hand,  the  myocardium  Hliareg  in  the  - 
general  atroi>Iiy  which  atvonijMuiics  the  disftnise.  The  lnwt  Ijeeomes  re- 
laxed and  flabby.  In  ad<iition  to  this  simple  atrriphy,  the  myoeartUum 
ODdcr^^ocs  pareuchyuiatoub  or  fatty  di^nei-atlon.  Thin  diaiige,  aecurdlng  i 
to  Payne,'  conaista  of  three  prcn^twes:  1,  iuler^tltial  inilununatiou;  2,  de-  | 
generation  of  the  muscular  fibres ;  3,  regeiK'ratiou  uf  the  same. 

The  first  two  must  bo  regarde*!  as  simultajieous  effcct»  of  tlie  typhoid 
poison  acting  on  difl'erent  tiftuie^,  tlie  last  an  a  (4ubwc|uent  procet^a  ^H 

Ist.  The  interstitial  inllammatiou  shows  itself  in  the  form  of  a  small-^^ 
relied  iuHltration  in  the  connotTtive  tissue  of  the  muH^lc.     Hindfleiech  eallo<l 
attention  to  the  fai't  tliat  the  ccIU  arc  somewhat  lai^r  than  ordinary  lymph- 
or  pus-eorpuselcs,  and  suggests  an  analog}'  between  this  process  and 
lymphatic  hyiKTplasIa  of  the  intetnines  and  glands  above  described. 

2d.  Many  musKnd.Hr  filirea  undergo  a  peculiar  form  of  degeneration. 
Tlie  nni.s('le-substai]ee,  after  passing  through  a  stage  of  cloudy  swelling, 
loses  it3  Btriation  and  becomes  translucent  or  vitreous.  Tliis  change  is 
[>crha[)s  less  frequent  in  the  heart  than  in  the  voluntary  muBcIcs.  la  the 
former,  miuute  granules  arc  deposited  in  the  museiilar  tissue. 

3d.  The  degenerative  fibres  are  slowly  absorlx-*!,  but  in  the  mean  while 
there  are  always  seen  along  with  them  other  immature  or  newly-formed 
libres,  indiaitiug  a  rt^generatiou  of  the  museuUr  tissue.     This  new  fomiati 
appnrt^ntly  takes  ])la<'e  within  the  saroolemma  fnmi  the  persistent  nuclei. 

The  whole  of  the  destroye*!  tissue  is  not  always  restored,  so  that  a  gn| 
piirtly  fdled  by  fibrous  tissue  remains.    In  its  higher  degrees,  this  degeiiera> 
tion  gives  risi*  to  ehauges  in  the  muscular  tissue  of  the  heart  that  are  easily 
reoognizjilile  bv  the  unaided  eve. 

The  heart  is  soft  an^l  of  a  jiale-yellow  or  yellowish -gray  color,  strongly 
in  contrast  with  the  bright-red  hue  of  the  voluntan,-  muscles.  Its  tissue  is 
easily  torn,  and  tfie  oi^n  thrown,  upon  the  table  settles  down  into  a  fomi-^ 
leas  nuiss. 

Cardiac  thrombi  are  sometimes  present,  and  may  canse  embolism  of  the 
lungs,  spleen,  kidneys,  anil  other  organs. 
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Fatly  degeneration  of  the  miuutt'  arteries  of  the  braiu,  kulneys,  and 
otlirr  or^iM  was  dt-motiKt ratixl  by  Iloffmiinn,  who  also  called  attention  to 
tlip  frfrjuciicy  with  which  tliickening  and  opacity  of  the  inner  coat,  of  the 
UnrtT  vessels,  and  partit-ularly  of  the  {mliiiuiiiin*  arteries,  occur.  The  blood 
lii<Urk-eoli>re<i,  arid  tliere  are  numerous  small,  soil  coi^^a.  If  death  fake 
place  iu  the  latest  stage  of  the  diseaiiK^  or  during  convali'sccintH',  the  vcAsela 
■re  frwjucntly  neairly  ein|ity,  the  blood  thin  and  watcn*,  and  the  tissues 
ndcnialfHis. 

Changes  in  the  voluntary  must-lrSj  nimilar  t4i  those  already  described  a» 
ontrring  in  the  muwmlar  tissue  of  tlic  heart,  are  of  very  frequent  oecur- 
tmv.  They  were  origlually  described  by  Zenker,'  who  distinguished  two 
inm*:  first,  a  |>ranulnr  dcgenenition  whi<*h  in  its  ht|r|K'st  degi*ee  does  not 
diflt-r  from  ordinary  fiitty  degeneration  ;  seeouii,  a  waxy  or  fibrous  dt^en- 
nution  by  wlilch  the  roast^le-aubatiinee  is  converted  into  a  glory,  colorlces 
nos.  The  former  Is  more  frequent,  but  the  two  forms  an?  often  aiuociated, 
•imrtiinoft  one  and  sometimtw  the  other  pntlominating.  The  swollen  and 
MUWMis  fibntt  break  up  into  polyg<mal  masses,  probably  through  the  oon- 
tnciioo  of  neighboring  fibres  whicli  nro  not  titfeetwl.  Traiisverw  ruptures 
wf  larjje  bundles  sometimea  occur,  pnxlucing  hemorrhage  tir  p^'udo-abetseases 
to  Ibe  Hulndnnoe  of  the  muscular  masttes. 

Tlic  muscles  most  commonly  atfoeled  are  the  recti  abtlominis,  the  addtuv 
lurstirihe  thigh,  the  pectoral  muscles,  the  dijiphrngm,  and  the  tongue.  All 
ll»  voluntary  mnwlea  nmy,  however,  be  allW-tc'd  tct  some  extent.  Tlieae 
cfcuifTcs  are  most  marked  usually  after  two,  three,  and  ibur  wet-ks.  Tliey 
Wnot  ptctilinr  to  enteric  fever,  but  (X-cur  in  other  st^'erc  febrile  diseases. 

'riic  ralivarj-  glands  and  pancreas  an:  fn-cpicntly  fimrel  Uy  have  under- 
pwp  parenchymatous  dejifeneration  analogous  to  tlmt  which  occurs  in  the 
B*W  |^lan<Ii]1ar  strut^urcs  of  the  Iwxly. 

The  organs  of  respiraliou  sliow  no  auatomicul  cliangea  pivuliar  to  enteric 
frvw. 

Tlip  epiglottis  is  congested,  sometime**  ulcerated  or  rwiematous,  or,  if 
uipIillKTia  «implitates  the  ease,  it  may  l>e  the  siatof  <liplitheritie  exudation. 

Tbf  lar\'nx  may  be  the  seat  of  more  or  less  extensive  uhx^ration. 

Tlie  trachea  is  usually  normal  in  ap|jcarance,  or  somewhat  wngested. 

lu  the  bn)nchial  lubes  those  cluiiiges  ai-e  met  with  whi(!h  underlie  the 
WwtM  fonns  of  bronchial  catarrh  occurring  in  other  diseases. 

The  lungH  almoHt  mnstantly  present  clianges  referable  to  the  enfeeble- 
"*•*  of  die  circulation  and  t!u*  blnntitJ  condition  of  the  nervous  system. 
tI}|K«iasi8  is  verj-  fre(piont;  it  is  limited  to  the  more  dei>cnth-nt  {wrtions 
tif  tile  hmgn.  More  or  less  extensive  lobular  pneumonia  of  the  nntnre  of 
l^aiMallwl  inhalation  pneumonia  Ls  often  present.  Pulmonary  (wieina  is 
*wuiwCL     The  bnjuehitis  «»metimes  takes  on  a  putrid  charaeti-r,  oud  the 

'ITtberdia  Tcnodoningfin  der  willkiJrlichen  Miukclit  in  Typhtm  abdomlaiilis,  Le]p- 
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tfote-eurve  proflcnts  a  single  studium,  and  tcrmiuatos  in  the  course  of  eight 
or  ten  (lays,  usually  by  a  somewhat  proIrinj:j<Kl  rrititTol  deferves<vnw.  When, 
ootln'uther  hand,  it  ik  rumplicated  hy  (Secondary  hil(.-el.ion  and  an  iDflam- 
nitocY  implicatiun  of  the  ponitid  gland,  the  middle  ear,  ur  tlie  lymphatics 
uf  the  nwk,  ihe  febrile  movement  of  the  primarj'  infe<;ti(.M)  ia  Huo»H*diiil  liy 
ibMii'  fever  and  mippuratioii,  and  a  8ecuiid  febrile  stadium  »lit>ws  iiscli] 
wbii-li  may  indctiuitely  prolong  the  sioknesB. 

lu  tvphus,  a  fever  without  constant  *)r  ilintiiict  Iwal  leaions,  we  have 
1  single  lirbrile  Htadiuni  due  Ui  the  speeitie  iufcetiou,  whieli  usually  termi- 
DBlei  by  die  tenth  or  twi-ltlh  day. 

A.  consideration  of  the  foregoing  farts  enables  iw  to  understand  at  the 
■me  linw?  uertain  of  tlie  mtHliticatiouH  of  the  lemperatuiXMJune  of  enteric 
fcviTaflficeu  in  cliildliuixl  and  tlic  shorter  duration  of  the  disease. 

Another  Ubual  mudiUcation  uf  the  tempirature  In  ehildhood  con^sts  in 
thppwiter  extent  of  tiie  morning  remissiontt  and  the  evening  exatv^rlxitionB. 
TliiBtimieta  rewly  explanation  in  the  hihile  tendenetes  of  the  trjiijM'rature 
of  ehilJh(Kxi  under  all  eircuuwtanees,  and  is  to  some  extent  a  trait  of  every 
febrile  <li>M?u5e  in  early  life. 

The  oorres|xjnding  instability  of  the  nutritive  proceaaes  aerves  to  explain 
tl»  nipid  wasting  of  ehildreu  aulfering  from  enteric  fever,  aud  lias  been 
inwkcd  by  Kaulich/  though  upon  iiuiuffieient  groundp,  to  explain  the  somo- 
•lat  rapid  evolution,  aud  conseijuent  relatively  shorter  duration,  of  the 

Tbe  well-known  tendency  of  delirium  to  take  its  form  from  the  do-el- 
■pticnt  »n<l  uH'ntal  habit  of  the  in<lividual  iti  !<iekne?»  of  every  kind  will 
RfVK  to  explain  the  fait  that  in  diildluMHl  ajHithy,  anmuolenee,  and  8lupor 
■ft  miich  more  common  than  active  or  even  wandering  delirium.  Other 
pdj^okigieal  eoiKlitions  (KKniliar  to  the  earlier  periiMla  of  hie  and  (S^pable 
w  uakigaua  modificatiouti  of  pathoh^i^uil  pruoeiiRcs  will  readily  engg(%t 
iwa  to  U»e  reader. 

U  is  convenient  to  sketeli  first  in  a  general  way  the  etiniml  oonr&e  of 
tacdiaoue  and  afterwai'dt^  amsidi-r  Jn  di-eail  tin*  partieular  pymptonis. 

A  stage  of  prodromes  UHiially  preei^iea  the  onset  of  tJie  fever,  whieli  ia 
•  i&iidioaaly  develojxxl  that  it  is  impossible  to  designate  the  day  of  its 
■^teneenieut.  Patients  are  noticMl  to  lie  «wily  fatigueil  and  indispoBed 
**P*8*';  they  cumpUiu  of  iceling  liadly,  and  of  headache,  e»pet:ially  frontal 
**Mic,  whieh  is  usually  won*  towards  night.  They  often  cotnpluiu  also 
•' pwn  aitd  soreness  in  the  inuHck's.  Sleeji  is  reatleiw  and  bn>ken.  The 
'***Utpe,  OS  a  rule,  conslijiatcd.  The  exprcHsion  is  dull,  tlie  ap|x.'tite  poor, 
•Mlijtipie  coat«d.  This  perifxl  is  of  unrertain  but  brief  duration ;  It  grad- 
•"■ynvrgra  into  the  dwhired  disease.  Slight  irregular  chills  or  repeated 
"'■''ItBuf  chilliness  may  mark  the  begimiiug  of  the  fever. 

Utt  oommonly  the  disease  is  preceded  by  an  attack  resembling  intermit- 
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fwtwnsi  the  teutli  and  twcatieUi  day^t,  uiid  tlic  child  cntcra  iijk>u  convalts- 
cemx  pallid,  fcobic,  and  emaciated  out  of  proportion  to  the  symptoms  of 

this  aickoeeA.  TItirst  ditniiiitiiheH;  iipjietitc  irLuruH;  thi^  nienliil  ux^tivity 
laidcens,  nod  the  rcstoratiuD  to  bculth  is  more  rapid  tlmo  iu  adult  lifo. 
&ich  is  the  ehniral  picture  of  enterio  fever  as  eommonly  seem  iu  ehild- 
lood.  Xnt  rarely  the  .syinptoiiis  are  ititieh  luJlder  ttiun  tills  iuviiuut  woidd 
iDdi<Btc,  ofti:n  so  mild  that  it  is  diilicult  to  restruiu  the  |)&tient  in  iK'd  or  to 
dinviiitx-  his  attendants  of  the  actual  chararter  of  the  diiwnler.  On  the 
^^  tiUu^r  band,  t-niies  are  eue<^iuiiterL>d  nmrketl  Ly  the  inteui^ity  of  the  morbid 
^M  pmxsivs  whidi  eliaructenze  the  worst  eases  of  adult  life.  In  such  iustanocs 
^K  ihr  ilii<-jise  nuiy  Ih>  prolongetl  to  tlie  end  of  the  fourth  week  or  lieyond  it, 
^ft  «ud  ik*  iitturk  may  terminate  in  death,  the  [ihcnomena  under  tlu-M-  eireum- 
^m  aaacfd  being  anal<:^uu»  to  those  seen  in  adult  life, — subject  always  to  the 
^H  ipcdsl  modifications,  as  retards  the  fever,  the  nervous  8>'mptonu,  and  the 
^H  witritlvederaiigttment!*,  wlneh  liave  been  already  pointed  out, 
^^  ICclaptse^  (Kt-'ur  in  a  (x^rtain  jinijHirtion  of  the  L-a.se.s  in  ehildluMxl  and 
^H  ufawT.  What  this  proportion  may  be  it  is  impossible  to  state  definitely, 
^B  Thry  n]»[K4ir  to  \n'  much  h>v  common  than  in  adult  hie. 
^M  Tilt'  n'laiute  <.xint»litutL*s  a  true  st'coiid  attack  i)l'  the  specific  fc\x'r.  It  ia 
due  to  re-infection,  probably  from  some  source  within  titc  organism  itself, 
sod  is  attended  by  the  charaeteristie  phenomena  of  tlw?  disease.  It  is,  as  a 
^nilpt  liywever,  of  more  abrupt  onsit  and  shorter  duratiou  than  tlie  primary 
It  is  eoraraonly  ivparatcd  from  tlie  latter  by  an  iutcrval  of  some 
j3trSf  during  which  tlie  temperature-range  is  subnormal  or  normid.  (See 
ChulII.) 

tit  is  to  be  Doted  that  during  this  period,  in  cases  in  which  relapse  oocurs, 
apleen  remains  entailed. 
The  ivlajjso  is  not  invariably  thus  seimrated  from  the  priniar}'  attack, 
nay  «>cour  during  its  course.  Tt  Is  then  tcrmc<l  an  inten'urrcnt  rehipse; 
and  it  ia  to  inti*rciirrent  n'tapsc  that  cases  of  unusual  prolongation,  in  the 
mfaseooe  uf  coraplieatiuns,  are  to  be  aarrihed.     Two  or  more  relajises  may 

BeUpaes  not  infrequently  qccut  afler  primary  attacks  of  moderate 

hy ;  IcBB  c*>mmonly  after  grave  caw^i.     Tlu^  opinion  at  one  time  held 

nUapecs  were  nmch  more  frequent  after  primary-  attacks  tnated  by 

flirict  antipyretie  methiKls  than  atU'r  tlioso  treatefl  upon  the  expectant  plan 

dues  out  Mvm  to  be  well  founded. 

An  nttai-k  of  enteric  fever  appi^ors  in  the  great  majority  of  instances  to 
tfoofcr  immunity  against  siibse(|Uent  attacks.  To  this  rule,  however,  tlierc 
exrejition^,  and  numeitius  canea  are  recounted  in  which  a  scvond  or  even 
B  tliinl  well-authenticate*!  attnck  of  tlie  diseoiw  has  weufred  in  the  «une 
individual.  It  is  t^t  the  immimity  oilen  aequircd  in  infanvy  or  rhildhmxl 
thai  the  innuGcptibility  uf  many  adulta  to  the  dise:ise  is  to  be  attributed. 
A  ooosidcrablc  proportion  of  individuals  in  local  epidemics,  where  the  expo- 
to  the  infectious  principle  must  be  universal,  usually  escape  the  disease. 
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Ven*  mild  Vases  doubtless  frequently  escape  rcoognilion.     The  li 
pattenU,  though  far  from  well,  continue  to  play  about  wHh  their  com 
pauiona     These  cues  do  not  correKptmd  tn  the  '*  walking  cases*'  of  adult 
life.     The  iutcstinal  lesions  being  supcrfieJal,  the  attack  is  not  likely 
tenninate  in  hemorrhage  from  the  bowels  or  in  perforation. 


AXALYSIS  OF  THE    PRINCIPAL  SYMPTOMS. 


1 


The  TcmjnT<iinrr. — The  tvpieal  typhoid  tGm|«'niturp-ranpe  f>f  WundeN 
Udi'  is  rarely  si-en  in  eliildtimid.  Xordo  we  often  meet  witli  ebartu  t^huwing 
the  p^ular  progressive  zigmg  rise  of  the  first  five  days,  which  is  of  diag- 
uoslie  iin|>'>rtaii(«  in  adult.s.  ^H 

Owin^  to  the  dJHiculties  of  diagnosis  at  the  beginning  ni  the  attadr^H 
which  are  much  greater  in  childhood  than  in  adult  life,  and  to  the  insidious 
de%'<'lopmeiit  of  the  di.sease,  accurate  tcmporature-ol»sprvations  of  the  earlier 
periods  arc  not  oftiin  taken.  Even  when  nises  devpl(>p  in  the  wanls  of  hoi»- 
pitals  or  in  the  fiimilies  of  well-to-do  people  and  thus  come  oomparatively 
early  under  the  observation  of  the  physician,  the  morbid  phenomena  are  not 
usually  .''uch  as  to  lead  imuHxlinteJy  to  the  anticipation  of  a  stirious  di^tense, 
nor  are  there  such  obvious  evidences  of  fever  as  to  suggest  the  systematic 
taking  and  recording  of  the  tem|)erature.  W^^ 

In  thorti'  nire  ini<tan(!c>^  wlu-n  the  fc\'er  liegius  suddenly  with  a  rhill^^ 
followed  by  a  rise  in  temperature  of  several  decrees  and  sweating,  there 
remains  the  posstbili^*  of  a  previous  insidiously-developing  febrile  mo\*e- 
ment  which  h;w  Ixx-n  overkHikivl.  In  these  rases  the  vim  in  teiiijierature 
following  the  chill  ts  abnipt,  olleu  n-aL-hiug  103.5°  to  104°  F.  Much  more 
common  is  a  gradual  rise  in  temperature,  the  eur\*e  taking  the  form  of  au 
irreguliir  zigzjig  and  the  evening  ex^If'^^a^ion  exafxling  the  remission  of 
tlie  following  niomiug  by  alKmt  one  degree  Fahrenheit,  so  that  (he  ftistigium 
is  reached  in  the  later  days  of  the  first  week.  Here  the  initial  chill  is  absent, 
but  there  is  often  a  slight  wnse  of  chilliness  or  tninsicnt  shivering  during 
the  earlv  days  at  the  time  of  the  evening  cxacerljation.  The  fastigium 
having  ln-en  rcacluxl,  the  type  of  tlie  fever  becomes  subcontiuuous,  the 
differcncc  between  the  evening  and  tlic  morning  temjwrature  Iteing  about  a 
degree  to  a  <lcgre«'  and  a  half. 

At  some  time  U'tweeu  the  middle  of  the  second  and  the  end  of  the  thin^^ 
veekf  or  exceptionally  even  later  than  this,  the  type  of  tlie  febrile  mov^^f 
ment  gra4lu:il!y  Iteconicj*  diftinctly  remittent  or  even  iutcrraittent,  the  remis- 
siuQs  and  exaivrbations  l>eiug  gradually  increased.  The  defervescence  tht 
assumes  the  form  of  a  rapid  or  gradual  lysis,  the  fever  terminating  wl 
the  evening  (emixrature  falLs  to  normal. 

In  a  omsiderable  propurtlon  of  the  cases  the  defervescence  takes  ph 
by  a  rapid  Ivsis,  without  the  inter\'entiou  of  distinct  remisaonH  or  intermis- 
Nons,  the  f:dl  being  of  an  irrt^ular  zigxag  not  unlike  tliat  whicit  marks  Ui^fl 
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(Bee  Chart  III.)     Lo&s  frctiiieiuly — aiid  tins  is  especially  tite  cue 

\ie  duration  of  tbe  fever  is  relatively  short — the  defervescenoe  takes 

ptecF  vith  ronsidt- ruble  rapidity,  in  itiielf  siiggeittive  of  crii^iH.     Thiti  is  tbe 

VfH-lcDown  incjde  of  teruiiuation  in  the  abortive  eo^'s  seeu  in  adult  life. 

JD  the  early  days  of  convalescence  the  morning  tt'mperatiire,  and  at 

o»  the  cveninjj  tfUiiK'niture  alwi,  fall  to  Hulinormal  ranges.     (St-e  C'hail 

IV.)    Durinfr  convalcstoencc  the  teni|»eraturc  is  exceedingly  uustable.   Tran- 

tteot  perturbations,  with  a  rise  of  three  or  four  degrees,  to  whidi  the  term 

lecndeaoeiH-e  of  ffver  has  been  a])|>liifl,  are  brought  about  by  slighl  tauw-i, 

laurtig  whicii  are  erroiw  iu  diet,  espet-ially  tlie  eating  of  meat,  eiHiHtiiJatioa, 

^^  ftoduc  muaeiilar  effort^  and  mental  excitement. 

^       The  lemjtoratu re-range  Jilik«  during  the  icver  and  during  «)nvalcspence 

j       ift  liable  to  miMlilicaliotis  in  coujietiueuce  of  troniplit-ations.    Abundaut  blood- 

I  qntitaxiB  or  fruni  iutciitiual  hLinorrUagi"  in  apt  to  be  followed  by 

.  "/ii:Nii<i-able  fall  of  temperature.     This  fall  is  not  |)ertaanent  uuleofi  it 

aocurdoriiig  the  defervtwoeufc. 

IV  temperature  of  the  diiieaac  in  childliood  reacts  promptly  aud  dc- 
cidiiUy  to  autipyrotie  treatment. 

Of  eighty  <as*s  in  wliich  Henoch  was  able  to  determine  atwurately  the 
^BntioD  of  the  fcver^  ia  seven  it  terminated  iu  bctwctMi  sevnn  and  nine 
daw;  in  four,  in  ten  days ;  in  eight,  iu  eleven  days ;  in  one,  in  twelve  days ; 
■  sn'mteen,  in  lietwwrn  thirt<'<'n  and  titUwn  days;  in  five,  in  Ijetween  mx- 
Ifeittd  icventecn  days;  iu  eleven,  iu  lictwccu  eighteen  and  nineteen  days; 
in  llWn,  in  between  twenty  and  tweuly-thrcc  days;  iu  six,  in  between 
t*™ty-«ght  and  thirty  days  ;  in  one,  in  thirty-five  days ;  in  one,  in  fort^"- 
t>*days;  aud  iu  four,  in  betwei-n  forty-eight  and  (brty-nine  tlays, 

Tlip  oceurrenoe  of  complications  or  of  intercurrent  rclapscs  in  the  cases 
orBQUhoally  long  duration  in  the  above  \Ut  is  not  nnte<]. 

IV height  of  tlie  ii'VfiT  iu  the  f&«tlgiuin  is  variable.  In  many  casos  it 
4w  not  exceed  102.5°-103°  F. ;  exceptionally  it  reaches  104°  or  even  105". 
^  svrnige  diiTcrence  betwivn  the  innrnliig  and  the  evening  tcmjKTntnre  is, 
•*!  mlc,  about  a  degree  or  a  de;;rn'  and  a  half.  There  is  wcnsionally  oI>- 
■'■liisliglit  cvaoerbatiou  ooeurriug  early  in  tlie  afternoon,  followed  by  a 
■QHpondii^ly  slight  remission.  The  maximum  temperature  is  reached  in 
Httviraiiitt. 

Wlvfe  two  tcmperatnnvobaervationfl  ouly  are  made  in  tlic  course  of 
••wy-foiir  hours,  the  most  convenient  time  is  between  seven  aud  eight  in 
"■•ii'iniing  and  IkHm-cod  Hcven  and  eight  in  the  evening.  In  grave  msea, 
'"''  vilwn;  the  tcm[)eratnre  is  either  very  high  or  shows  a  tendency  to 
■•"Itti  rlianges  of  contudcrable  extent,  observations  should  be  taken  much 
**"?  frwjucntly.  A  temperature  of  invfrsH  ty|te  Iins  been  o(xa«i<malIy  noted. 
H}iierj)yrexia,  the  tcni{H!rature  reaching  105.8°  F.  and  rapidly  rising  to 
"^*-IIO°  F.,  does  not  occur  in  uncomplicated  enteric  fever  in  childhood. 

The  Cfrrii/rt/ory  Sifat/m.—ln  mild  cases  the  action  of  tlie  heart  is  but 
little  ilisiurbcd.    In  thoec  of  moderate  severity  it  is  pro^vssivety  dimluished 
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nntil  the  impulse  and  the  first  sound  are  iniieh  enfeebled.    These  cl 
are  Ic^s  markul,  uii  a.  rult'.  In  in&ni:y  uud  childhuod  thuii  id  caaes  of  coi 
spondiug  severity  in  udiilt  life. 

I'erinipditift  is  rare,  and  mnst  be  looked  upon,  when  it  occiire,  aa  I 
oDDiplimtion.  A  faint  s_Vrili»Ir<r  uiM-x-miirmur  ia  (tcfasidimllv  met  with  ii 
oon9C<:|neacc  of  the  geueral  tvluxation  nf  the  wull  of  the  heart.  Actual 
eodocaniitiii  of  a  mild  g^rade  is  prolxibly  of  more  frequent  occurrenoe  tboc 
the  dcst-ription.s  ot'  the  text-boului  wuuld  indii-ate.  Certain  it  ih  that  t 
slij^ht  mitral  enducarditis  i^  oooasiouaUy  cocoiintfred  upon  poijt^murteg 
exumiimtictn.  fl 

The  degenerative  cbanf^-n  in  tiie  ninscleof  the  Ii«irt  previiHi^ily  desrriliea 
play  a  lai^  part  in  the  culeeblemt-'Ut  of  thi.-  circulation :  that  they  are  it£ 
aole  cauae,  however,  is  doubtful.  It  is  probable  that  the  loea  of  cardiac 
fort*  is  largely  due  t<i  ftiiietional  (Itsturbanees  of  the  ncrvuns  systeiiL. 

It  is  mit  unixmimitn  to  tind  later  in  life  in  those  who  liave  suflbrcd  fi*on] 
enteric  fever  evidences  of  iiupaiiixl  integrity  of  the  myocardium.  There  in 
reason  to  liolieve  ttiat  in  a  etm^iderable  pro|)ortion  of  tlie  ca^^  of  cntcru 
fever  endocaniitis  <if  the  bnun'he«  of  the  <s)ronan'  vessels  leads  to  jxunianent 
d(^nerative  changes  in  limited  ai-eas  of  the  hcart-muiwle. 

Sudden  death  in  the  ali^ene*^  of  ade«piate  anatomical  lesions,  such  aa 
oecasionally  wicui's  in  adult  life,  dues  nut  take  place  in  enteric  fever  in 
childhood. 

The  pulse  in  children  corresponds  in  a  general  way  to  the  height  of  the 
t^mpfTafiire.  The  exeeptinnw  to  this  rule  are  ver>*  frrv)uent,  a  pulse  of  120, 
108,  or  even  1)6,  being  occasionally  met  with  where  the  temperature 
ashighaslOa'^or  104**F. 

On  the  other  hand,  the  pulse  may  be  rxrawdiuply  rapid,  reaching  a 
frequeney  of  lOO  or  180,  in  cai*tis  that  icrniinntc  in  recovery. 

It  is  siimetlraes  irregular  both  in  rhythm  and  in  force.  Dicrotism  is 
mneh  more  rare  in  clitldhood  timn  in  ailult  life;  hut  we  must,  tu  this  con- 
nection, again  insist  u|wu  Uie  fact  that  the  phenomena  of  enteric  fevei*  in  the 
later  years  of  childhood  closely  corn-sptmd  to  those  of  the  disease  in  adulta. 

The  pwiiliaritiea  of  the  pulse  are  in  infancy,  by  reason  of  the  narrow- 
ne*«  of  the  arteries,  dinicult  to  rccognlzt^  beyond  tliat  it  is  always  small 
and  cumpres-sible.     Kxtrcruc  irregularity  of  the  pulse  is  a  grave  symptom. 

During  eonvnleseence  the  pulse  is  apt  to  be  more  rapid  tlian  in  health, 
and  to  show  marked  variations  in  frequency.  It  is,  on  the  other  hand,  not 
raTely  slower  thau  normal. 

The  fcdema  of  the  ankles  and  legs  often  seen  in  the  early  daj*B  of  con- 
valescence musc  be  nsi^ribod  to  the  weakness  of  tlic  heart  and  im[KTlcct 
circulation  of  the  blood. 

Collapse  is  rare  in  childhoo*!.  It  occurs  only  in  the  graver  cases,  and 
may  residt,  aa  in  ailult  life,  from  various  accidents,  among  which  are  intes- 
tinal hemorrhage,  the  shock  following  perforation,  or  even  sudden  oopiou.4 
diarrh<eo  or  violent  vomiting. 
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JV  ItapircUwff  St/sicin. — The  ftv'iucncy  of  ilic  nwplration.  In  tlic  alittenoc 
of  pnlmnnary  com  pli<  tit  ions,  vark«  with  thp  intensity  of  tho  fobrilo  m«ivo- 
Biail.  It  rises  with  the  pnltte;  but  in  easi-s  ohnnu-teriiMtl  by  ku  unusually 
iluff  pube  there  is  no  ooiTCspondin^  slowness  of  the  hreatbinj^. 

A  tiertain  amount  of  hron<*hial  <:atarrh  ih  w)  fi-equput  that  it  merifa  con- 
MlcRition  aa  &  phenoraenou  of  the  disease  ruther  than  a»  a  complication. 
Omgli  is  raueh  more  eommon  in  childi-cn  than  in  ndiilts,  although  the  cor- 
mpQulin}^  phvHiml  Higna  are  in  nuuty  (."aatw  not  prtsint, — a  fiut  to  Ik-  ao 
oouDlol  fur  by  the  superfieiul  respimtiuu  of  childhood  aud  the  ini]uiircd 
miwiilar  tone  of  the  disease.  For  the  same  reason,  the  ivapiratorA'  murmur 
iAonlinarilv  mnrh  enfeeble<l.  Upou  deej>  inspiratiuii,  »-Mt-Ii  as  atx'ouipaiiteH 
rniiig  (If  couj^h,  mmxms  rAh«  are  distinctly  heard.  In  other  casw*  diy  and 
iwiisi  rides  are  to  l»c  h«ird  over  all  jmrta  of  the  chest. 

In  a  majority  of  the  cast-i  the  broiii-hitJA  is  of  ni(Kleni(e  intensity,  «*• 
pwially  if  the  patient  early  ni-i'ivts  pro|M*r  can'  and  IrcatUH^nt ;  in  severe 
*a«*.  liuwe^tT,  there  is  frcfiuently  developed  broncho-pneumonia,  which 
nanif.Tfts  itself  by  notable  enfe<'blement  of  the  ix-spiraton-  mnruuir  of  the 
drfMHlimt  portion?  of  the  lungs  ami  by  impainnent  iif  rrsou;ui<:c  upon  per- 
tOffiioo.  These  olian^;es  arc  apt  to  affect  both  lungs,  although,  as  a  rule, 
*A*  sipis  are  somewhat  more  pronouncrti  upon  one  side  than  ujKtn  tlie  other. 
TV-v  arc  largely  due  to  the  i-ontlition  of  (he  ner\M)iis  system.  Tlic  jKitient 
eipMiorales  little,  is  apt  to  swallow  footl  the  wrong  way,  aod  lies  quietly 
^Vti  his  back. 

Tiiis  form  (tf  pneumonia,  which  is  the  nnteome  of  a  wvcre  diffiise  bron- 

*"ili*  and  has  Ik-cu  dcscrilKil  as  a  "  Jeglutiliou"  or  ''  iuhalation"  jiueiuuontu, 

*ft9  formerly  describe<I  under  the  name  of  h jTioatal ic  pneumonia.    It  occurs 

'•uriiig  the  ai'me  of  the  (ehrilc  niovcnmnt  or  cnrlv  in  tfie  defer\'p«!cnne, 

•ttd  frwjueutly  amounts  to  a  complieatiou  whicii  unieh  prolongs  the  febrile 

Hypiwtatic  congestion  also  ocnirs  in  eonspfiuenre  of  tTie  feeble  circnla- 

I^On ;  it  Ls  limited  to  the  i^iislerior  jKirts  aud  Iwuses  of  the  luugs. 
Much  more  rare  is  a  true  lobar  or  fibrinous  pneumonia.  It  orca<*innally 
*l*p«'are  as  early  as  the  seeoud  or  even  during  the  first  week,  and  may 
*^tark  the  lower  as  well  iis  the  up|K<r  IoIk^s.  In  oises  where  it  wimcai  on 
'^  «irly,  the  diagnosis  is  for  a  time  obscure.  It  may  sometimes  occur 
*'*>ring  oonvalesiicnee.  It  remains  an  ojicn  qnemtion  as  to  whether  or  not 
^^■*ii(  Inrm  of  ptiennionia,  oenirring  in  the  e:irly  jwriod  of  the  disease,  is  due 
^r^^  a  pnlminiary  lot-jIizatIon,or  to  an  indcjicudent  coincident  infection.  The 
^p^^iloionan.'  sympl^ims,  the  physical  signs,  and  the  post-morti-m  appenranepa 
^^^■^  ntiC  to  Ik*  disiinguL^hed  from  tliosc  of  lobar  pneumonia  oi;curring  as  aa 
^***<3("peiidcnt  anVi-tion. 

Tlio  Hune  statement  is  tnie  of  pleurisy-  with  Bbrinons,  serous,  or  pum- 
it  exi>dation, — a  complimtion,  however,  which  is  raiv.    Henoch  has  noUxl 
a  girl  aged  four  years  the  occurrence  of  gangrene  of  tlie  lung  iu  poeu- 
lia  occurring  as  a  oomjdication  of  ent«ric  fever. 
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Caturrliol  lan*ngiti9  wit!i  hoarseness,  due  to  the  same  causes  that  ] 
the  bri">nchitis,  is  owa^ionallv  enc'oiintere*!. 

Aq  extremely  iufiiHiuent  ccfiiiplicatioii,  wliieli  apjienrs  lo  be  much  mu 
rare  in  this  euiiutn.-  than  in  Eurupe,  is  uleeratiua  of  the  vocal  cords  or 
the  jMwterior  w*all  «f  the  lan-nx. 

Perichondritis  of  the  ai'v*tcnoi<l  cnrtilagcs  lias  olao  boon  observed.     Tl 
i*t  a  complicatinn  of  grave  import,  and  nmy  lead  to  rapid  development  of 
ilie  uKieiuu  uf  the  glottis.    Faucial  and  lark'ngeal  diphtheria  may  also  occu^^ 
as  complications.  ^| 

Stenosis  of  the  larynx  may  occtir  as  a  result  of  (1)  cedcmatous  lan-n- 
gitis,  (2)  uic«nitive  laryupitiw,  and  {t'i)  laryngeal  penehondritJB.     In  ninety- 
four  cases  eollectod  from  various  sources  by  Keen  in  which  the  age 
n^rded,  wx  were  tinder  fifteen  yeAfH  of  age. 

Uleeration  of  the  nasiil  cartilages,  resulting  wmietinies  in  [Krforation  o 
tlie  septum,  Hmietimt'-s  in  a  permanent  defiirmitv  tif  tJie  nose,  also  orctira. 

Epistaxis  is  much  less  oominon  in  children  than  in  adults,  and  is,  as  a 
nile,  not  severe.  FonOiIieiiner'  notwl  it  in  five  per  cent,  of  seventy  cases 
observi'd  during  a  iw-ent  epidemic  in  ('incinnatl.  In  the  early  peritxl  of  the 
disease  it  usually  consists  simply  of  tlie  spontaneous  loss  of  a  few  drops 
of  bIcHxl  fnini  time  to  time;  occasionally,  liowever,  pnifuse  epii^taxis  occurs 
awuug  the  earlier  phenomeua.  I^ater  iu  the  course  of  the  attack,  trifling 
epistaxis  is  frequently  induced  by  tl»c  patient  picking  at  the  nasal  onfiocs. 
OiIkt  iiii.-^il  pymptoni?,  exoept  a  eertain  amount  uf  diyoess  of  the  mncons 
membrane,  ait;  uncommon.  It  Iiaa  been  said  that  enteric  fever  never, 
begins  with  eor\'za. 

77m!  Digeftfitv  Si/sfrm. — The  symptoms  indicative  of  disturbances  of  th 
digestive  or^uis  arc  much  the  same  in  childhr>i>d  atul  in  adult  life.  Ixn 
of  appetite  during  tlic  progress  of  the  fever  i*^  the  rule;  a  dreirc  for  food,' 
the  exception  ;  upon  tJie  occurrence  of  eonvalescence  there  is  usually  markcil 
hnngt^r.  Thirst  is  a  pi-onilnent  symptom,  but  it  is  gcuerally  of  moderate 
amount  and  nwlily  grutlHwl. 

The  tongue  is  in  exceptional  cases  clean  and  moist  throughout  thofl 
attack ;  mucJi  ni<»re  coirinnndy  it  is  rwl  at  Ihe  tip  and  edges  ami  covered 
with  a  pasty,  yellowish-white  fur,  which  is  apt  to  separate  in  the  course 
of  the  discaso,  leaving  the  tongne  smooth,  bright  red,  and  dryish.  It  W 
not  usual  to  find  in  chiklhocKl  the  hnni,  dn',  and  brown  luugne  which  14 
common  in  the  later  stages  of  the  disease  in  adults.  Occasionally  the 
appearance  of  the  tongue  differs  from  day  to  day.  Sordes  upon  the  teeth 
atui  gums  are  not  common  in  childhood.  On  the  other  hand,  the  lips  are 
apt  to  liocorae  cracketl  and  (i-isured,  with  the  ftirmation  of  superficial  cnists, 
RupRrfieial  aphthous  ulcerations  likewise  occur  upon  the  tongne,  upon  the 
buccal  mucous  membrane,  and  at  tlie  comers  of  Ihe  mouth. 

Vomiting,  sometimes  spontaneous,  sometimes  following  tlie  admim^xi*^ 
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jdicine,  occurs  muoh  more  frequently  in  childhiKHi  tlian  in, 
It  in  more  coniuion  in  the  fir^t  week  of  the  atta<-k,  but 
■SY  wcur  from  time  tu  time  throughout  the  whole  course  of  the  disease. 

It  ifi  mach  more  apt  to  Iw  prosrnt  in  fleverc  than  in  mild  vases;  but  this 
f^ptnm  has  not  tiie  oniinoui^  si^niticancx;  in  childhooti  tiiut  it  Una  iu  adult 
li&  Repeated  vomiting  occurring  at  the  b<>ginning  of  the  attack  tends  to 
iflCRue  the  pcwcmblau(je  between  enterir  fever  and  tulH!rtTuIar  nieningitiii, 
snd  renders  the  diagtioels  fur  the  tinte  betug  obsciin;. 

Tlie  condition  of  the  bowels  is  extremely  variable.  Constipation  is  at 
lost  as  frequent  su*  diarrhnsi  in  the  be^inuing  af  the  att:u:k.  In  a  c-<)iwider- 
aUt  prujKirtiou  of  the  caiscs  the  bowela  arc  almost  normal  as  n^rds  tlie 
hquency  of  the  movements  and  the  consistence  of  the  dejections  throughout 
dM  iliwnfK!.  In  a  limited  nuinlier  of  taises  tliere  is  a  niarUtxl  t<riideucv  to 
tfiMipntJon;  more  fr«|uently  the  i!onsti|mtion  of  the  earlier  period  of  l-he 
<!i«ise  gives  way  to  a  more  or  less  frc(|ueut  diarrhuea  iu  its  later  course. 
Tl»f  number  of  paf«agc»  may  van-  from  one  to  ten,  or  even  to  fifteen  or 
(wttity,  in  the  oonrHe  of  twenty-four  hours.  Whan  the  ranveraents  are 
iBfrfqiiPDt,  the  dfjeetiona  are  often  furmed  t)r  of  a  mushy  consistence,  being 
Buttily  of  a  lightish-yellow  color;  when  diarrhcea  is  prciseDtj  liowcver, 
tiw"  usually  pns^nt  the  well-known  appeamna;  of  thick  pea-soup  and 
wriile  upon  standing  into  an  upixr  cloudy,  quite  liquid  layer  and  a  luwer 
Uyer  mmposed  of  greenish-yellow  niat»ea.  They  have  generally  an  alka- 
li*  nw-iion,  and  are  funnd  upon  miero«ii>piejiI  examiiuiticm  to  contain 
oji*>lsof  triple  phosphate.  The  discharges  from  the  bowels  arc  sometimes 
of  I  rather  bright  greenish  color,  sometimes  of  the  color  described  as  cafS 
mlaiL 

DiH  fnf)Uoncy  of  the  diarrhou  is  very  often  prt)p»rtioned  to  the  general 
■''Bity  of  tlie  case.  This  rule,  however,  is  not  absolute,  and  the  converse 
•fit  in  by  no  means  to  l>e  as^iiimtMl,  since  very  severe  (rases,  and  often  those 
«  »"bieh  tliirre  arc  advanced  intestinal  lesions,  run  tlieir  course  without 
■nrkfH  diarrlnea.  I)iarrh<ea,  when  present,  is  apt  to  eontinuc  until  dcfer- 
^'stropp  is  eonipleted,  and  to  Ik*  succeeded  during  the  convalestiencc  by  oon- 
'"Fttiim,  wliieJi,  when  olistinate,  is  not  iiifretjuently  u  ciuise  of  tranHient 
''cfudtw-enoes  of  the  fever.     On  the  other  hand,  it  wtiisionally  hapi^ns 

Idonnu  («>nv.iIeseonoe  that  spontaneous  diarrhea  necfirs, 
Exnpt  in  the  case  of  very  young  infants,  iuvoluntarv  evaruation  nf 
thf  Im(wc1s  or  bladder  In  the  bod  is  unusual.  Killiet  and  liarthez,  Henoch, 
•Mdhera  have  not<*d  the  fact  that  quite  young  children  during  the  ofjurse 
if  thi-  distiLse,  even  when  a  certain  dq;ree  of  apatJiy  and  snmnnleuee  is 
pKMcnt,  fre(|uently  call  the  attention  of  the  attendant  at  such  times.     I.«atcr 

»in  the  cxmrse  of  !*ven'  cases  involuntnr\'  disehar^es  arc  apt  to  take  place. 
Upon  prussurc,  the  belly  is  ofU-u  slightly  sensitive,  but  teuderuess  ia 
iwrJy  extreme ;  it  is  mnro  apt  to  be  present  in  coses  elmracterizcd  by  oon- 
M^iaticio.     It  is  more  difli(*ult  to  determine  the  prcsi-noe  or  absence  of  local 
toAmum  u|k>u  pressure  ia  die  ileo-csecal  region  in  children  than  in  adiiliB. 
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For  tliis  reaiK)u,  the  symptom  is  less  im|>orta,iit.  Tliia  is  aUo  tnie  of  borbo- 
n'pui,  a  »vinptom  hy  iiu  means  rare  in  simple  diarrlneu.  The  alxloiiien 
i*  usually  normftl  in  c<jntour  or  mwleratply  dii*tcn(lcd  ;  in  a  small  proportion 
of  the  casta  it  is  Hat.     Marked  tymjiauy  is  comparatively  ran:  iu  nhildhood. 

Abdominal  |>aiu  is  oftea  wholly  absent.  Katlier  tsbarp  uttoek-s  of  colic, 
especially  jttst  lieXitre  an  action  of  the  lioweln,  occasionally  occur.  Such 
attacks  are  also  apt  tu  Ix;  prvsent  from  time  to  time  during;  convalci^oence  ; 
they  are  sometimes  severe  and  may  occasion  apprehension  lest  they  be  the 
beginning  of  a<>tnnl  peritoneal  inflammation.  Rilliet  and  Barthcx  have 
called  attention  tu  these  alHlomiual  pain.^,  and  rcouni  llic  case  of  a  buy 
eleven  years  old  who  during  the  course  of  the  disease  was  attacked  with 
violent  {tain  iu  tlie  alxlomen  of  thirty-six  houni*  duration,  accompanied  by 
vomiting. 

lutcstinal  liemurHiage  occurs  as  the  n^ult  of  the  implication  of  the  walls 
of  Wood-vessels  in  tlic  ulcerative  process.  It  is  apt  to  show  itself,  there- 
fore, at  the  time  of  the  st:^])aration  of  the  stoiiglis, — namely,  comjwratively 
late  ia  the  course  of  the  attack.  It  is  far  less  common  in  children  tlian  in 
adults, — a  fact  which  finils  its  obvious  explanation  in  the  relatively  slighter 
lesions  of  tlie  ((>mier  jHritnl  of  lifc-.  The  IiKhxI  owwims  fn»m  liie  vcriSclB 
into  the  iuti.'stiue,  and  is  voided  with  the  stools.  It  varies  iu  amount  fmm 
a  mere  trace  to  a  profuse  heraorrhajre,  wliich  may  Iw  followetl  by  lethal  col- 
lapse. When  the  amount  is  snmll,  it  i.s  usually  dark  in  <'o}or  and  the  later 
dis.'liarg«i  art!  sometimes  tarn,'.  On  the  otlier  hand,  aipious  iutesllnal  hem- 
orrha^  is  apt  to  present  the  appearance  of  bright,  recently -drawn  arterial 
hlcHHl.  Hemorrhage  from  the  lyowels  jk  in  all  cases  a  significant  symptom. 
Kveu  slight  hemorrhages  miiy  W  followed  afler  somu  hours  or  days  by 
dangerous  or  fiital  loss  of  blood. 

Karle.  of  Chi«igo.  ha-*  furnislicd  me  with  the  notes  of  an  unpublished 
caseof  iatal  intestinal  htuiurrlmge  in  a  child  twenty-two  months  old.  Poe^ 
mortem  examination  revealed  the  characteristic  lesions  of  enteric  fever,     fl 

A  casci  of  Henoch's  is  instnictivc.  Heraon-hage  occurred  in  a  girl  ten 
years  old  in  the  course  of  a  relapse  which  toi>k  phi(«  iu  the  ihinl  week. 
There  was  first  an  insignificant  bleeding,  which  was  followed  uptm  the  next 
day  by  very  txipious  hemorrhages,  resulting  in  fatal  «>llapse.  J 

After  every  intestinal  hemorrhage  of  cinnaiderable  amount,  the  ansn^ 
oharacterLstic  of  the  period  of  the  disease  in  which  this  accident  is  liable  to 
oocnr  ia  intensified,  and  the  signs  of  collapse  are  apt  to  ap]xxLr.  The  fidl  of 
temperatui'c  amounts  usually  U^  two  or  three  degrees  Fahrenheit,  and  may 
reach  normal  or  even  subnormal  ranges.  Hemorrhage,  even  when  laq^e, 
does  not  necessarily  re^^ult  in  a  ^tal  issue  of  the  caae.  It  not  infrequently 
exerts  a  favonible  influenct;  u]ton  the  [vrebral  symptoms,  and  occasionally 
is  followed  by  imprt>ved  iuteJllgeaice,  pcrmaucut  reduction  of  fever,  and 
other  signs  of  beginning  eonvaleseenee. 

More  cximmon,  hut  still  extremely  rare  in  childlioiv),  is  perftirntion  of 
the  floor  of  au  ulcer  into  the  peritoneal  cavity.     This  aci>ident  is  ap 
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in  the  coiirsp  of  the  attiirk.  Hcnwh  oliwn'cd  it  in  a  boy  aged 
tJiR  fiOii  week  afler  (*unvultiH.xiRt>  had  been  ap[>arent)y  eiitabltHlietl. 
Thi!  tiolutiou  4>1*  ntutiuuity  lu  the  wall  of,  the  gut  may  consin^t  of  a  giuiple^ 
iiK||;slar,  longitmlinal  rent  in  the  serous  rfmt,  or  may  prcwnt  the  ap|)oar- 
■Keof  a  ctrciiJar  iir  uval  u[H'tiiiiir  tlini*  or  four  lin<«  in  diameter.  The 
edges  of  ititrii  {K>rfuratioiis  are  ujjually  the  scat  of  a  deposit  of  plastic  lympli; 
hcDoe,  if  the  gnt  at  tlic  point  of  [K^rforation  come  innnnliiLU'ly  into  oontart 
with  the  sen»iin  wall  of  a  neighboring  c<iil  of  intestine  or  wonie  otiier  visnt-ua, 
■lUusiuiM  may  take  place  and  extravasation  of  tlie  intestinal  contents  be 
prwpntfd,  with  the  resnlt  of  a  Itx^lized,  or  at  all  events  a  plastic,  peritiinitis. 
H  tin  tlie  other  Imnd,  the  ojK:ning  trouiniunieate  wilUont  such  adlit^iuna 
dlrmly  with  tlie  mvity  of  the  poritonenm,  extrava-sation  of  the  intestinal 
omdaita  is  snre  to  oemir.  Slight  iia  the  mimiEiit  irany  1h>,  there  rcj^ult^  a 
paniluil  or  even  an  iehorons  peritonitis,  with  the  well-known  symptoms  of 
i  fokninant  atlai'k  of  tJuA  ft>rm  (»f  sitouh  Inflmnniation :  ulidominal  pain, 
(blciitiuu,  etillaptie,  emelations  and  vumitiu;^,  a  small  and  frequent  pulse, 
npi<I  fall  of  temporatnre,  followed  by  an  nbrupt  rise  and  prcat  fluetuntion*, 
matitute  the  tott  familiar  clinical  phenomena  of  thin  accident. 

It  is  pro|>er  to  ^tate  that  statii^tics  of  various  authorities  present  a  wide 
nop-  of  variation  in  regard  to  the  frequency  of  perforation  in  children. 
Iliita,  among  two  hinidn>d  aiuX  thirty-two  ctiscs  ae^mling  to  Barthez  and 
Rjllict'  it  iKvum-d  in  thix^c  unly,  while  among  seventy-three  |»eraonH  in 
wkitm  tliis  accident  occurred,  observed  by  Murehi&ou,  fourteen  were  under 
Ifieen  years  of  age, 

Perit<miti8  may  iKicur  through  dircHt  extension  of  the  intestinal  nloera- 
liunto  the  serous  membrane  without  aetual  perforation.  I'eritouilis  arising 
oUiift  Dianner  may  be  either  loiad  or  general. 

I  have  re|H>rted  an  instance  of  thi»  kiud.^  The  patient  wad  a  pniiy 
giri,  twelve  years  of  age;  iicr  deferveseeuee  bt^n  almiil  the  middle  of 
tke  third  week.  On  the  seventeenth  <lay  the  morning  temperature  was 
Dunual,  and  on  llie  twenty-fin^t,  defenTWMHt!  was  cumplele.  On  the 
**«niy-third  day  after  tJie  beginning  of  the  sickness,  the  patient  suddenly 
^mplaintid  of  severe  pain  id  tlie  abdomen  and  lind  a  eliilil,  which  was 
Wkwcd  by  vomiting,  intense  nausea,  arid  tlilrst  ;  the  nxillaiy  temperatore 
*»»  104.6°  F. ;  the  lielly  tense  ami  lender;  the  pulse  sniidl,  hani,  and  14<). 
I^mihitus  wafl  dorsal  witli  the  knees  drawn  up.  The  whttle  aWonicn  was 
Q^nifiiiely  ti-nder  upim  palpation,  the  foeus  of  tenderness  being  in  tlie 
^1  iliac  foam.  The  urine  t^ontained  a  tnici>  of  albumin  aiKl  a  few  hya- 
HDp  ia«ifl,  Rceover\'  t4iok  place  in  three  wcck.s.  On  two  oe<ai9i<»n9  in  tlie 
*wr»>  of  the  folhiwing  month,  however,  a  larger  meal  than  usual  was 
"llimwi  by  fever,  lasting  two  or  three  days,  and  by  tenderness  in  tlie  right 
iliicrowa. 


'  Ttwit*  (It-.  Makdie*  d«i  EnCuw,  2e  M.,  Tuii,  1W8. 
>  Philadvljihia  Medical  Tlrnv,  Pec.  11, 1880. 
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SrmmpeU  has  eoen  as  a  result  of  the  peritoneal  bands  and  false  mem- 
braue^i  liiuH  jiroduixKl  ouutplete  ucclusion  of  the  iutetitiae :  tlie  £^  of  the 
patknt  is  uot  stated. 

The  flplccn  is  very  generally  enlarge<l :  in  this  re8i>eot  enteric  fever  does 
not  diiler  from  inauy  of  the  other  auute  infectious  diMeaitea.  The  enlaqj^ 
ment  of  Uie  spleen  is,  however,  so  fnxjueut  and  so  ouasidcmblc  in  this 
ditMwte  tliat  it  hart  aefpiinil  a  certain  soit  of  diagnostic  iniportunec. 

The  dtiliculty  of  deteruiiuing  with  Hutiiif:Letorv  precision  the  area  of 
splenic  duiuess  in  euterto  fever  is  oStcn  cxiiislderuble  iu  adult  life,  uul  iufixv 
ijuently  impotituble  iu  childhood.  It  is  a  difiicidty  sometimes  due  to  lesions 
of  the  Ictl  luug  und  pleuiu,  ^luetiiues  to  the  diHteutiun  of  tlie  Li>lon  by  guji, 
and  vm'  often  to  the  restlesasness  of  tiu;  [uitient.  Wht-u  the  euhtf^enieut  is 
oonsiderahle^  it  may  often  be  readily  made  out  by  gentle  palpation,  cspeeially 
at  tlie  Hioiuent  of  dw[)  inspiration.  It  is  wmietimea  lender  U|ion  pressure. 
There  apfiears  to  l)e  no  relation  between  tlie  degree  of  splenie  enlargement 
and  the  severity  of  Uie  utse.  The  area  of  splenic  duiuess  usually  Im^Idh  at 
the  lower  border  of  the  seventh  rib  or  in  the  neighborhood  of  the  sixth  rib. 

In  a  pro|)ortion  of  the  vasen  the  niethodH  of  physicid  examination  fail 
to  reveal  splenie  eulurgemeut.  The  splenic  tumor  may  oecasioually  be 
made  out  as  early  as  the  third  or  fourth  day ;  iu  most  int>tances,  however. 
Dot  untU  the  sixth  or  even  the  ninth  day.  The  more  rapid  the  rise  in 
fijver,  the  earlico-  does  tiie  spleen  eulai^c.  The  eulan^emeut  of  this  ui^^uq 
begins  to  subside  with  dcfer\'escenoe ;  exeeptionally  the  spleen  remains 
enlarge<l  for  soroe  days  after  wmvalesfcem*  is  established. 

In  iSLSC»  of  relajM4(>  the  spleen  bus  lieen  occasionally  ibuud  culorged 
during  the  intcn-al  Ixrtwecn  the  primary  attack  and  the  relapse.  I 

Pain  in  the  splenic  region  is  rare ;  it  may  result  from  laceration  of  tiio 
distendtd  (apsule.  rtoftcuin(];  infan^ts  may  prove  the  slartiug-poiut  of 
peritonitis. 

Tfie  Noffous  St/nt*rm. — The  symptonw  of  disturbance  of  iJie  nei*vou8 
system  arc,  as  a  rule,  much  k-ss  miu'ktd  in  infancy  and  childiiood  than  in 
adult  life.  In  some  of  tlie  cases  decided  ucr%'ous  symptoms  are  lacking 
throughout  the  whole  conrse  of  the  disease;  in  tlio  greatt^r  number,  however, 
mnnifestatinns  of  disturbance  of  the  nervous  sy(<tem  arc  jiresent.  Headache, 
iucreascd  towards  evening,  frequently  ooeui"S  during  the  |>erit»d  of  pro- 
dromes and  the  first  week  of  the  disease ;  it  is  commonly  refi'rred  to  the 
forehead  or  temijlt-s ;  it  may  aflett  tlie  whole  hiad  ;  it  Is  wx-asionally  neural- 
gic in  character,  and  may  be  intense ;  it  alnujst  always  subsides  aliout  the 
end  of  the  first  week. 

Tiie  eJjild  is  usually  apathetic  and  indiflereut,  even  in  cases  of  modcrabo 
sever ily  ;  it  lies  witli  its  eyes  half  dosed,  lightly  stjmnolent,  Stimetimes  rest- 
less; when  spoken  to,  t timing  away,  or  answering  in  monosyllables  with 
the  evidences  of  irritation,  oft*'n,  even  in  ad\-anced  cliildhood,  refusing  to 
allow  its  tongue,  or,  if  showing  it,  forgetting  for  a  few  moments  to  draw  it 
in  again,  unless  told  to  do  so.     There  is  dulnees  of  hearing,  BometImeB_ 
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inonnting  to  mark«]  deat'iRtM.  Dilatation  of  tbe  pupUs  ia  rommuu. 
Skep  U  rcAtlesti  and  disturbed  ;  not  iiifrci^uonlly  vvukvtulucss  shows  itself 
»atlisirt*iir)g  symptom.     I>Izzincsi*  is  rn>t  rare. 

Anumi;  tbu  non'uiu  syniptoturi  mcutt  be  luentiuut-d  culuneuus  liyjicnes- 
tboia,  wliirJi  is  ollt^n  well  marked  and  cxtcusivo. 

Doliriiim  is  nsually  raild  ;  it  ia  more  apt  to  oft-ur  in  the  evening  or 
tnwvds  nii|;ht,  uiul  i.s  (wnititiiuoti  a.s.S(H:iaLod  with  niglit-teri'urH.  The  eoni- 
moa  form  io  childhood  is  tlic  so-culk-d  waudvring  dolirium ;  it  is  opt  to  be 
binsient  and  recurrent  rather  than  ntntinuditH.  The  severer  forms  of 
invtnu  di.sturbance  are  iulmjuent,  and  prcH>nt  tlienitfclves  only  in  ^ravu 
(ua,  In  infantK  and  young  ehlldreu,  uocturnol  deliriniu  is  sumctimcs 
vnnnpanied  or  rephirwl  by  «iiddcn,  Hliarp,  nnd  jm^Innfjrd  outcries,  with 
exiilrmcDt  not  ea.sy  to  pacify.  In  oMlt  cIilEdrcn,  and  esjK-cially  at  tlic  age 
•ir  {Hibertj,  the  manifestations  of  the  disturbance  of  tlie  nervous  syst«m  are 
«ftrtt  fully  dcvclop«l,  so  that  wc  eneouutcr  active  deliriniu  aceoniimnicd  by 
tfftirts  to  leave  the  l>ed,  dw^p  stupor,  an<l  tremor  of  the  hands  and  tongue. 
8li|^l  Iwitcliing  of  tlie  muscles  of  the  faett  and  of  the  tendons  of  the  wrists 
uxl  Wnds  el»o  occurs.  It  is  to  these  motor  disturbnncci^  that  the  name 
Hbuiltiis  lendinum  was  jjiven  by  the  older  writei-w.  Plucking  at  the  bed- 
<ioth(s  is  not  ct>ninion,  even  in  the  wonit  cases  oi'  the  disease,  In  (hildluKxl. 

(iriwling  with  the  jaws  occurs  as  nn  umiuoua  symptom.  Persisteul 
insBoroft-he  e^-tremities  an<I  Inwer  jaw  is  apt  to  Iw  asswrnted  with  increased 
^oAim  refleses  and  me<'hanic:d  exi'ilability  of  the  mn*'le«.  In  deep  coma 
till'  musi'Ies  become  lax,  the  movements  of  the  eyes  arc  no  longer  oo-ordi- 
"■tod,  TcBex  excitability  it*  diminirthcd,  invoUinlary  exTicwation  of  the  bowels 
^'W  place,  and  their  is  often  retention  of  urine. 

TTio  view  advocated  by  Griesiuger  and  Ueberraeister,  and  at  one  time 
B^iwnwlly  entertained,  that  the  ner\-i)Urt  symptoms  are  due  to  the  prolonged 
uiftli  temperature,  is  no  longer  generally  anx-ptwl.  It  is  niiidi  more  ppob- 
uiletliat  the  liigh  tein[>erature  and  the  uer\'ous  symptoms  have  a  eimniitm 
*Wh»  b  the  toxic  principles  with  which  the  blood  is  clmrged  during  the 
*W»of  the  disease. 

A  onmlx-r  of  uen'ous  affetiions  develop  lu  the  course  of  enteric  fever  or 
*'W  itA  decline. 

At  has  been  nlnwly  ]>oIntcd  out  in  speaking  of  the  annhmjirtil  losious 
*<  W  diacaae,  acttnil  meningitis  is  excetnlingly  rare,  notwitliHtaiidiiig  tiie 
**piuiitive  frequency  of  symptoms  suggestive  of  its  present'^.  In  i-et^nt 
y^vu,  the  oocnrrence  nf  cases  chanuteriz^^l  by  nssociatcil  convulsions,  parnly- 
"»>  lt)imrai»thcaia,  and  upitjthotonus,  with  the  dincovery  n{K)n  examination 
l'"l  mortem  of  the  lesions  of  cerebro-spinal  meningitis,  has  placed  this 
■«Wi'pn  indisputably  among  the  romplications  of  entene  fever. 

A«  rcgunls  tlie  eliohyy  of  meningitis  as  a  c4)inplii-:)tion  of  enteric  fever, 
**nvi<'W8  may  be  o'lvaneet] :  first,  that  of  Irx-alizatinu  of  the  typhoid  in- 
"^  ojwn  tlM-  meninges;  and,  second,  that  of  mi.ve<I  infection.  In  tho 
l*^***  state  of  knuwlcdgt*,  this  questiou  uunnot  lie  decided.     I  Iwlieve  it 
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more  iu  aocordanoe  with  the  natural  hic^tory  of  enteric  fever  and  ccrej}n>' 
Hpinal  fever  to  explain  their  association  on  the  princijple  of  mixed  or  lode- 
jwudeitt  infiH-tii)n. 

Neuralgia  dccasiotially  occurs;  it  ib  soniednies  prcaent  iu  the  beginning 
of  the  attnek,  but  is  nuiL-h  more  apt  to  occur  dunug  ooiivait'Sfenee.  Its 
mi36t  conuuuu  m^t  is  in  the  area  of  tliKtrilmtion  fif  the  trigentiiial  and  oc.'ip- 
ital  nerves.  Pains  in  the  feet  and  aitklcri,  with  teii{h>riiesH  n{H)ii  pretMin^ 
nnd  disturbnnoesof  seni^ibility  and  in  suOie  iu.stauix»  slight  loudizMi  u'denm, 
ucea^iuually  <H\-iir  dunn<2;  eonvale.^x'noe.  These  pains  arc  due  to  n  enlia<  UU^ 
periphf^^al  neuritis.  ^ 

Among  the  rare  nervous  aooidunts  of  enterie  fever  in  children  are  [iom- 
plegia,  hemipU-jria,  iianilyrtifl  of  tlie  miiiwles  of  the  eye  and  of  ihe  larynx,' 
and  jmiulysiH  uf  r^iuf^le  nniseles,  an,  fur  exantjrle,  the  SL-i-ratus  niagnuH^  or  uf  a 
single  extremity.  Thcjfe  oiHtith^nti*  tiKtudly  oectir  during^  cuuvali»ccucc.  Their 
tojidenoy  is  to  recover)',  which  takes  yHnLV,  as  a  general  rule,  in  the  ecu 
of  some  wet^ks  or  montlis. 

Aphasia  is  ram-Ji  more  common  in  chlldn'n  than  in  aduItK     It  is  vi 
often  complete.     It  likewise  usually  appears  during  the  i»eriod  of  defer^ 
vesoence  or  in  the  early  days  of  eonvalesivnce,  never  durinf;  the  height 
of  the  fever.      It  usually  jJiLSi^cs  away  gnuhmlly  in  tlie  wiuree  of  ten  days  or 
two  weeks.    As  Gowcrs'  has  pointed  out,  although  tliere  is  almost  conipl 
Bpeec^hlcssncss,  there  is  iio  disorder  of  s|)eoeli  or  partial  loss  of  speech,  si 
as  oonurs  in  eases  of  tnfp»nic  diw«sc  of  the  brain. 

Angel  Money'  slates  that  iu  cases  of  typhoid  fever  the  knee-jerk  is 
cxagjrcrnttxl  nnd  tliot  there  is  ocv!asionnl  diKtinc-t  elonus  of  tlie  quadrieejis 
extenwir.  This  ul>s('rvcr  fonml  (hat  the  nuij^-ular  irritaliiMly  was  grc-ally 
inensised,  and  that  when  there  was  a  marked  degree  of  irritability  the 
ankle  rlonns  was  usually  present  and  easily  elicited.  T  have  obevrvcd 
tJiat  in  ileeply  si^ponise  <3u*s  the  tension  reflexes  and  nieclianiial  irritability 
of  the  muscles  are  distinctly  dimiuished.  In  a  boy  nine  years  old  under 
my  ehai^  at  the  Philadelphia  Hospital,  the  knee-jerk,  altsent  during  the 
height  of  the  fever,  only  slowly  reappcan'd  although  eonvalesoencc  was 
almost  comp]e(4tl.  In  another  tu-^i,  that  of  an  adult,  in  the  same  iu&litu- 
tiou,  there  was  complete  alMiliticm  of  tiie  knee-jerk.  H 

The  elcctriJ'al  rcaetiorie  are  fotind  by  Money  to  Iw  altered  lx>th  qnantita^ 
tively  and  ipialitatively,  the  fiinulic  excitability  as  well  as  the  galvanic,  Init 
the  faradic  c-xeitability  is  rapidly  cxliausted.  *' There  is  also  a  qualitative 
change  in  (lie  galvanic  reaetians.  The  ciiiitraclion  with  negative  break  <HTiirs 
with  a  much  ri^^-I^ltrctiriviit  tlian  in  lu'nlth,  ami  the  contrm-tion  iVttm  p«isitive 
may  occur  as  early  aa  tlie  coutra<Hion  with  negative  make  These  facts  show 
tliat  we  have  not  to  do  with  tiic  unlinar)'  reaction  of  d^oieration." 


>uaH 

ight 
H  or 

1 


■  LandouzT,  Dot  Parmlfiieii  daai  los  MalnJius  ■fguc«i  1680. 

■  IKieofiei)  of  tbe  Nervoiu  Sjsteci,  Amar.  ed.,  1888. 
"  Laacel,  Not.  7,  1886. 
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Tbc  cutaneous  reflexes,  as  the  plantflr,  cremasteric,  epipistric,  nbHominal, 
',  and  fjlntral  reflexes,  an-  incnaxil.  Tlie-sc  reflex  (ItHtiirliaiiceB  oome 
y  ill  the  sceinid  wtvk,  mid  gruduully  iutTeUse  till  defervesoence, 
pcrsisling  for  stime  days  or  a  week  or  two  into  c«.mvale«5ence. 

nrnpml  eonviilsiims  have  na  ]>Ia(S'  in  the  syinj»tnuiat<il()t;y  of  enteric  fever 
mwiu  Htildhuod.  When  jirebrut  in  tlie  t?ar!y  stages  of  the  disease,  thoy  are 
oilier  tlie  manifestation  of  some  pre-exii«tinp<iisonler  or  indicate  an  aa^idejital 
irritation  of  the  intestinal  tract ;  in  the  later  slaves  they  niay  Ik  due  eitlicr 
hi  a  developing  menin^itii^  rir  to  nepliritis  oecurrin);  as  oompUeatiuus. 

The  t ViH?, — Svstoniatic  examinations  itf  the  urine  are  much  more  diffi- 
uilt  in  young  ejiildrfin  tJiau  in  adtilt^.  TniiiAJtory  athuiniiiuria  occurs  with 
iofficienl  frefpiency  to  merit  consideration  as  a  symptom  rather  than  as  a 
fltmplicatiou.  The  anionnt  of  albumin  U  usually  t^lifrlit,  and  ca«ts  are  rarely 
imient.  Douehanl  ha^i  pnintetl  out  the  fact-  that  the  bacillus  typhosus  is 
finnd  ontv  in  alhumiiions  ijriiu>.  Scitz  fnund  in  rultui'c-ii  fn>ui  the  uriuarv 
dffmit  in  seveu  cast'^  Lite  bacilhis  typhL>sus  present  in  two  only.  In  those 
iwociscB  the  urine  wae  albuminous  and  the  num))erof  the  colonies  obtained 
mn  pntport innate  to  (he  auKKiiit  of  albumin.  Knt<!ric  fever  diflere  fnmi 
mHitiaa.  iu  the  cxtrt-mely  i-aix-  mrurreiice  of  acute  nephritis  as  a  setiuel. 
SctoitioD  of  urine  is  much  less  common  in  diildhofxl  tlian  in  adult 
lifr;  nwcrtliclcss  it  oncasionally  (Kxnirs;  nitlu-terizatinn  is  then  ncceswin-. 
Vwioal  catarrh,  urethritis,  and  epididymitis  are  liable  to  result  fmm  want 
«  pn>|K'r  precautifm  in  the  disiufet^tion  of  the  catheter.  Polyuria  lias  l)een 
«»CTVtd  in  the  (xjurw  of  the  tliscaw  in  cliildren. 

Mciistniatiou  iu  girls  at  puberty  is  apt  tu  be  profuse  and  prolonged.  In 
>pHof  fourteen  years,  recently  under  ohwrvntinn,  meustnmtion  occurred 
"f  the  first  liiue  during  tint  attack  and  nmtiuucfl  for  a  fortnight  This 
"••WM  one  of  great  severitj-  and  terniinatcd  fulally. 

The  Sl'in. — The  n»e  spots  peculiar  tn  the  iliseuse  iliffer  in  no  re8i>ect 
^n  the  eniption  as  aeeji  in  mlnlls.  They  ap|tenr  as  srattcred,  pale-red, 
evnted  (ftopuloKTytlieniatons)  spots  of  an  oval  or  irregularly  cir- 
^pe,  vai-ying  in  diameter  from  one  and  one-half  to  three  lines, 
^'•ty  disap|>ear  uimn  pressure  or  when  the  skin  is  marie  tense  by  traction. 
ftK^' occur  in  erxjw  from  time  Uy  time  during  the  disi-sise,  single  s|k>Is 
'^••Muning  presejit  fmm  two  to  three  days.  They  are  at  tirst  distinctly 
■^"^inale,  but  iu  fading  tlieir  color  blends  \rith  the  surroimding  skin,  and 
***«*  remains  a  fitint  brow  nisi  i-yei  low  pigmentation,  which  only  gradually 
^Mly  ilisjippcars.  They  are  to  be  lookf-d  for  upon  the  abdomen,  the  lower 
P**t  i>f  llie  chest  anteriorly,  ami  pofltcriorly  l)etween  the  should cr-bln*les ; 
•^frtionaUy  they  arc  found  upon  the  anterior  and  inner  surface  of  the 
•'"kW  In  thrr-c  instances  in  chihlren  where  the  eruption  was  othenvise 
•^Jativtly  snanty  I  have  w-iui  it  ii|M)n  the  fnce.  In  a  small  pniporrion  of 
ttafase*  the  s|Kita  arc  absent  during  the  whole  course  of  the  disease;  as  a 
''^K  iIm't  an*  not  nnmerou.s;  exi-r-jitionnlly  tJiey  are  abundant  and  are  dis- 
*^ited  to  some  extent  upon  the  extix'mitiea.     The  ap{>earan<x>  of  tin;  erup- 
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tiou  ia  itsuallv  coiiH-wleiit  with  tlie  uwurreut'e  of  the  splenic  enlarperaont. 
Where  tlie  fever  appoara  suiideiily  aud  rapidly  increases  iu  iiileu^ity  the 
eruption  may  sometinics  Ik»  founil  a«  early  as  the  fourth  or  fifth  day.  Id  a 
majority  of  t-ases  it  is  first  fouwl  stmewhepe  between  the  aeventh  ainl  tenth 
days,  and  rarely  not  until  the  end  of  the  sceond  week.  U))ou  the  txtnirrciiee 
of  defer\'eHivnrv  no  morn  enijw  appear.  If  relapets  take  place,  the  eruption 
a<^in  makes  itiit  apjietirauce.  ■ 

.Sutlflniiiia  occur  in  ehildbo<Ml  as  in  adult  life.    Tliey  make  tlieir  appear- 
anre  abundantly  over  the  lower  part  of  tlie  alxlomen,  eoincidently  with  th^ 
free  sweating  which  occurs  in  the  latter  period  of  the  febrile  moveineut.      fl 

True  petechite  rarely  occur.    They  are  of  uniavorable  prognostic  import. 

Herpes  labialis  is  very  rare. 

Bolls  may  occur,  aud  abscesses  in  the  iute^inients,  tlie  mudclts,  or  the 
iutramu^^-ular  cHinneetive  ti**ue  an'  met  with  infretjuently.  Suppnration  of 
the  lympliatic  glands  of  the  axilla  or  in  other  n^ons  may  also  occur,  lu- 
ilammatioii  of  the  parotid  };hu)d  is  exeeptioimlly  met  with  in  ehildhood  as 
in  adult  life.  Superficial  Itcd-suivs  may  occur  in  (children  who  arc  not  rare- 
fully  nursed.  Their  most  fre<pient  site  is  over  the  sacrum  and  trochanters  ; 
oooasionally  they  format  the  ellMnvs,  heel(<,  or  occiput.  The  Jiair  fallr*  out 
during  couvulciiccuce.  The  new  hair  is  uflcu  lucking  In  lustre,  but  grad- 
ually acquires  iie  noi-mal  apixurance.  The  nails,  both  of  the  hands  and  of 
the  feet,  show  transverse  niarltings  that  iudinite  the  in]])aii'(Kl  nutrition  of 
the  tissuw  during  the  attack.  These  markings  exteml  mrross  tlie  whole 
width  of  the  uail.  The  portion  of  the  nail  developed  during  the  attack  is 
duller  than  the  rest,  rough,  wliite,  and  more  or  less  thin.  Similar  changes 
oocur  during  the  eonrae  of  other  acute  febrile  diseases. 

A  difruse,  faiut,  erythematous  rash  is  not  infrequently  observed  in  chil- 
dren, and  even  in  adiilta  with  whito  delicate  skins,  during  the  lirst  week. 
It  is  usually  nuwt.  marked  over  the  ulwhutien  aud  upon  the  flexor  surfun;  of 
the  limbs.  It  disappeai's  upon  pix^ssurc.  Its  usual  duration  docs  not 
exceed  three  or  four  days,  although  ^[urehison  states  tliat  it  occasionally 
pei^ists  thronghnut  the  eonrse  of  the  fever.  When  more  tlmn  u.simlly 
intense  aud  associated  with  a  sliglit  erythematous  sore  throat,  it  may  lead  to 
an  error  in  diiijjnosis  and  be  mistaken  for  si-arlatiiia. 

Tachfji  bleuAtri'M — spots  of  a  delit^ite  blint-h  or  bluisU-brown  tint,  irr^»;n- 
larly  rounded  form,  three  to  eight  lines  iu  diameter,  not  raised  above  the 
surrounding  surface,  nor  affected  by  pressure — nrc  occasionally  met  with  in 
enteric  fever  ami  stime  other  diseases  in  adults.    They  do  not  occur  iu  children. 

Facial  eiTsipclas  occa-sionally  occurs  at  the  end  of  the  attack  or  during 
oon\Tile8Ccncc  in  childhood  as  in  adults ;  in  the  former  it  is,  however,  a 
much  less  serit.us  c^Hnplimtion.  It  is  apt  to  terminate  crili«illy  in  tlic  cnurao 
of  tour  or  five  days.  Gerent'  eolk?ctcd  sixty-four  instances  out  of  3910 
oases,  at  all  i^^,  observed  by  various  clinicians. 
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Suppnmtive  otitis  meclio,  generally  onc-sidcd,  is  by  no  means  an  infrc- 
^uoL  oimplii-atioii.  It  in  uhuuHv  of  moderate  mUirwity,  and  if  pniperly 
and  for  tcrtuiuutcii  iu  cuuiplctc  i-ecovm'  duriug  tliu  jicriod  uf  eunvalcsoeiice 
hm  the  fever, 

LoiotM  of  the.  Ongeowi  SynUm, — liiflumiiuilory  t'liuii|^f4  in  tlie  Ixmea  are 
nktivelr  common  in  infancy  and  udulc^ti-nL-v.  Tliu  piXKx-f^^  implit-atcs, 
annrding  to  Gelcx,'  alike  the  .milDf^tonne  nf  the  bonct*,  tlio  marrow,  and  the 
pirioiteuiii.  Ke^n,' of  Philudclphia,  reported  In  1878  an  important  »<eriea 
or  cases  of  disease  of  the  bones  occurring  aller  enteric  fever.  Of  forty-one 
<tsn  9t>idie<l  by  Mercier,'  the  age  of  the  patient  was  below  txventy  yoorB  in 
niDdeeD  oucti;  beiweeu  twenty  and  thirty  yeura  in  eleven  easm ;  between 
ifcirty  and  forty  years  in  six  cases ;  and  over  forty  ycai-s  iu  five  eases. 

The  relative  freqnenry  with  whieh  the  divisions  of  tlie  skeleton  are 
UB]>IJcatcd  is  indicated  by  the  following  table : 

Bvan  of  the  bekd ^  cueL 

Trunk 7  <'JWQL 

Suppriur  fxtrvnii^ 0  casei. 

Inferior  extrumity 42  c«Ba. 

TTip  symptoms  are  local.  There  is  pain,  at  first  vagno,  speedily  becoming 
Iftailiwd,  usually  severe,  laneiiiating,  aggravateii  at  night  often  to  siieh  a 
iptc  as  to  ri'nder  sleep  impossible.  The  jiain  Is  assoeiatwl  with  great 
raeas.  Localized  tumcfuetion  uf  the  *jft  parts,  witli  or  without  rcd- 
siK-edily  follows.  After  a  time  fluetuation  ap|K'arn»  and  one  or  more 
fatulutu  openings  are  fomuid,  whicrh  disdiar^!  a  simtll  (piantity  of  pns. 
IW  sinuses  frequently  close  spontaneously,  only  to  open  again.  The 
■Mul  termination  \i  \\\w»  in  suppuration  and  necrosis, 

Lcsinns  of  tlie  boiie^  i\xv  nuire  (Mjmnion  during  the  convaIt«opntx;  from 
pnluogcd  attacks.  They  arc  due  to  disturbanocs  in  the  blood-supply ; 
Iraanuitism  ]»lnvs  only  a  seeondar>-  jmrt  in  their  (^nsntion. 

Karly  surgi(nl  inUu-vention  is  Iniperativrly  demandril. 

Spontaneous  dislocations  arc  among  the  rare  accidentfi  of  enteric  fever 
-fiiildho'x].  They  are  of  the  nature  of  "distention-luxatlons."  and  arc 
ly  due  to  subainite  sjTiovitis  with  gmdnnt  serous  distention  of  the 
l^wular  ligament.  They  have  lxs;n  fully  descrilHxl  by  Keen,  who  ixjlle«ete<l 
""tr-throe  coses  at  all  ages,  in  which  spontaneous  dislocation  occurred 
l*Witr-«'vnn  times  in  the  hip,  twice  in  the  shouhler,  and  onre  iu  the  knee. 
rtficcQ  of  the  hip  ea.ses  iKt;nrrtil  in  enteric  fever;  a  uuniber  of  these  were 
'■eliildreu  under  fifteen  years  of  age. 

Iu  a  boy  aged  eleven  yonrs  and  right  months,  the  subject  of  rickets  in 
wfuiw,  but  otherwise  hcidthy  and  of  healthy  part^ntage,  Woroniehin*  ol>- 
*^<A  acute  hip-Joint  disease  developed  in  the  early  convalesceuoe  from 

»  ThiW  At-  Parii,  18ft4.  »  Tnner  Lecture,  v.,  1877. 

*  R»vu«  M(>ii»ui>]]r  de  M&).  <>t  J«  Chinirg.,  No,  3,  1H79,  pp.  31  ot  Mq. 

•  Jahrbucli  tiit  Kinderhoilkundf,  N.  F.,  xxiv.,  18S4. 
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an  attack  of  entme  fever  in  which  defervesoence  was  complete  upon 
tweaty-first  day. 

Heno*^'  saw  io  a  boy  eleven  years  old  id  the  tliird  week  of  convales- 
cence from  enteric  fever  a  nynovitis  tt(  the  left  wri«t-joint,  and  eneouutei 
in  another  cose  a  synovitis  cf  the  right  knee-joint. 

Frp4ind]ich-  ol)Her\*od  anion^  two  hundred  and  twenty-dght  cases 
enteric  fever  acute  sytiovltif)  uf  dillerent  joints  in  four  caflcs.     On  the  oilier 
hand,  Griesinger,  Barthez  and  Uillict,  Stciner,  West,  and  others  make  uc^H 
mention  nf  diseimiv  of  tlie  joiiitM  an  sMjuele  of  enteric  fever.  ^| 

CompUcationa  and  Sequela. — In  the  forepjiti};  analysis  of  tlie  g|Hx-ial 
symptoms  it  has  been  uoi-essan,"  to  allude  fixviuciitlv  to  the  complicationi*  of 
eutiTiic  fi-'ver;  to  consider  the  wmpIicatioriB  in  detail  would  necessitate  mncJL, 
uniKfX'^sary  rt'pctition  and  nadiily  extend  the  limiUi  of  tbiH  article.  A  fei 
additioual  remarks  are,  however,  nec€8«an'. 

It  is  obvious  tliat  no  haixl-uiid-fast  line  can  be  drawn  botwocu  tlie  com- 
plitatious  of  an  acute  febrile  dltvajM*  and  the  more  intensificatinn  of  certain 
prtMvascs  with  eorn-spondiny;  proniineniT  of  local  t-ytnptoras.  1  am  in  the 
habit  of  regarding  intestinal  hemiorrhapc,  perforation,  and  ]ieritouilis  as 
complications.  To  the  aante  catejj;»jry  it  seems  proper  to  refer  trncli  results 
of  jiun'nehynnUous  degeneration  uh  atrophy  of  musclar  abscess  of  muMrl^^H 
parriHti.-j.  and  nephritis.  The  catopor\"  to  which  Tjypostasis,  oedema,  throm- 
hortirfj  cinUtlicin,  and  inlanrtion,  with  their  i-esnli.a,  should  lie  referred  is  a 
matter  of  opinion.  Whether  these  procts^vs  ahouM  be  nptrdetl  as  lK>lnng- 
ing  to  the  primary  disiiisc  or  as  complication?  of  it  wonid  depend,  to  a  great 
extent,  ui>on  the  promiueuco  of  the  morbid  phenomena  to  which  they  give 
rise.  On  the  other  hand,  pncunwmia,  erjsijK'las,  phlegmonous  alu^ccssefl, 
diphtheria,  and  otlier  septic  pr^iccsses  arc  obvioup  oompllcntions,  concerning 
the  relation  of  which  to  the  original  disease  there  can  be  no  tjuestion. 

Enteric  fever  during  its  course  confers  no  immunity  from  the  ordinaiy 
diseases  of  childhood.  ^M 

Scarlatina  may  immediately  precede,  coexist  with,  or  follow  enteric  feverj^ 
Tnupin,  ^Iu^^^hison,  and  nthei-s  have  recorded  instances  in  which  ]vatientfl 
sufltring  from  scarlet  fever  have  develoiK-d  enteric  fever,  or  in  which  the 
enteric  fever  lias  merged  into  scarlatina,  and  other  instances  in  which  tl 
eruptions  of  the  t\vo  dtseases  have  [■oexistetl, 

McJisI™  may  also  develop  during  the  course  of  typhoid  fever.  Instanc 
of  this  iissiH-intion  of  the  two  diseases  have  \tvfn  reported  by  Kestcven,' 
Rni-thcT:  and  Tlillict,*  and  Ringer."  Quite  recently,  Chrystic"  has  reported 
an  interesting  case  of  this  kind.  (See  Chart  V.)  A  boy  in  his  twelfth  year 
was  doing  fairly  well  during  the  third  week  of  a  well-eharaclfrizcd  attack 
of  enteric  fever;  on  tlie  sixtet^ulh  day  of  his  attack  two  other  children  in 

'  VorietuoKen  iibor  Kindcrltniiilcbetlpn,  1881. 

*  DeuUchea  An-hiv  fur  KUriiriclH'  M^^Jc-m,  Dd.  XKsiii.  Hft.  8  u.  4,  18S8. 

•  Luowt,  ToL  i.,  18tW.  *  Loe.  cit. 
»  L&aaA,  June  80,  188a  '  Univereitj  Medical  Magaxii 
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■d»  hmise  developed  meiisl«* ;  on  the  twenty-thinl  day  the  eoteric  fever 
|iaticut  lihowed  tlii.'  gymptuiiis  of  mi<n.>^k>i4 ;  live  duvs  later  litB  i-extpi ratio ii 
Uxutue  cnibarrassed,  uud  lie  died  in  couvulsious  with  u  temperature  of 
30(i^  F.  A  number  of  imrtunces  have  been  recvirdi.'d  in  wtiieh  roesAlcs  has 
<3pve]u[>ed  during  the  eoiivalescenee  from  iMiterie  fever. 

IVrtuswia  had  hicewise  Ixfu  observed  during  the  course  of  enteric  fever. 
Otllnpie'  has  reported  a  raat  of  thij*  kind. 

The  coexititfiice  tif  dijihilKTia  utid  enteric  fever  is  mucli  more  fretjuent. 

Tubeivulous  iufeetiou  otlen  occurs  duriug  or  immediately  alter  enterio 
^tKtr:  hence  pulmoiian*  phthiniu  \h  not  a  mre  sequel.  Tubennduus  mc^iin- 
aptis  and  tubeix'uluud  ulceration  of  the  intc-dtiue  are  aluo  encouutered  as 

I  have  reported  n  rtwe  of  enterio  fever  in  a  precot^iously  developed  girl 
kI  the  ajc;c  of  puberty  in  which  deiuh  <Kicurred  at  the  end  of  the  first  week 
&um  intert^uiTent  fulminaut  pi!rit4>uitiM  i>r  |)i-lvie  urigiu.  At  the  autopsy 
the  Icuons  of  both  conditions  were  found.  The  {>eritomtts  resulted  fmm 
acute  double  Meptie  salpingitltf.' 

Cnind  phlebitis,  wlilcli  wa}4  iwUkI  in  fully  one  per  eeuL.  of  the  cases  nuder 
Miin-KLsoD'ti  tare,  doe*  uot  occur  in  cliildhoud. 

.\rtcrial  thrt)mlK>8i8  resulting  in  8]Kintaneous  gangrene  is  among  the 
nuwt  of  the  aecidcutH  of  enteric  fever  in  cliildhiHid. 

Asch"  reiwrtwl  a  case  of  abw-cas  of  the  liver  oci:urring  as  a  ewjuel  of 

*iil«ic  frver  in  a  previously  healthy  Iwy  twelve  years  of  age.    The  primary 

duea^'  mn  itii  coum;  without  notable  coniplicntittn.'t.     On  the  tweuty-tirst 

day  thvre  was  vomiting,  which  was  rejicuted  on  the  fullowing  morning. 

Ob  the  twenty-Mvonth  day  there  was  o  violent  chill,  and  the  temixrature 

fWe  Id  41.1°  C.  (106°  F.).     Two  days  later  tlie  patient  «mipl.tiiiwl  of  [uiin 

*"  tfce  rc^iuu  of  the  liver,  uud  a  tense,  clustic  tumor  rttichiug  to  the  naveJ 

**»ob6erv«l;  there  was  no  tluctiiatiun  ;  jmindiw  wan  not  obsenwl ;  the 

S^Joen  wa»  only  moderately  cnlnrge<l,  awl  there  was  no  distention  of  the 

**'P<'rficittl  epigastric  veins.     The  type  of  the  fever  was  remittent;   the 

P*tifnt  eiank  rapidly,  sulfercd  from  profuse  sweating,  waa  delirious,  and 

**^<^i  in  collapse  on  tlie  thirty-fifth  day.     Upon  popt-mnrtem  examination, 

^'^  were  found  typhoid  ulcenition  of  llic  !nte^tiiK>:4  in  the  wtage  of  cii-a- 

^^Stttion,  and  a  liver-ubscc**,  the  result  of  a  pylephlebitis  due  to  Buppura- 

**'>ti  of  flip  nifHt^nteric  glands.     On  the  up|KT  surface  of  the  riglit  lobe  of 

*^e  liver,  which  was  utlacliL-d  to  the  diiiphragm  by  recent  adlicsiotiit,  were 

^ftUt  or  ten  small  abscesses.    A  larger  al>rtcos6  oirupiod  the  suUitanee  of  the 

^Knt  lob*'.     In  this  ease  there  vtm  no  repetition  of  tlie  diill  which  occurrod 

^  the  twejity-Mventh  day. 

Ikrder'  has  reported  the  ease  of  a  boy  nine  years  old  in  which  the 

■  Etlin.  Mvil.  Jour,  Mb;,  IH70. 
»  AtvliivtM  of  PcdiAtrica,  July,  1887. 
*  Brrliii.  Klin.  ^'uclK-iukhria,  1682,  61. 
^LMicct,  1874,11,  &52. 
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li\-er  upon  post-raorlem  examiuation  wa«  loiind  to  bo  the  wat  ot  a  nnmi 
of  small   abd^x.'iiacs  aiid   there  vioa   sujicrtictal    iilcemtiuii  of  the   Pe)'er*| 
pfttclies. 

Dia^noeis. — The  diagnoHm  of  wfll-dnvcloped  wiftos  of  cntcrin  fcvor 
childhiMH)  aUt-r  the  tiret  week  is  usually  unattctMlcd  with  4)if[i<!utty.  Dtirii 
the  first  week,  however,  it  is  often  inipoesible  to  form  a  |Rwitivc  diaguosis ; 
but  even  thou  the  nature  of  the  diHease  may  be  Bui«pected  if  there  bo  febrile 
movemeut  witli  nm-turnal  cjcaocrbations  cadi  night  attuiuin^  a  hi|rhc*r  teni- 
peratJire,  and  er<i>ot'ially  if  there  l)e  bleeding  at  the  uose,  diarrhu^,  either 
BpontaueouH  or  readily  produced  by  laxatives,  appreciable  enlargement  of 
the  BplecJi,  and  beadaehc. 

The  dircet  diagnosis  of  the  developed  disease  rests  upon  the  continui 
of  tlie  febnle  movemmii  and  the  ap|)earanoe  of  abdominal  KymptomA,- 
namely,  di:irrh(ea,  alKlomiual  jwin.  mtxlerate  tympany,  and  enlarj^l  spleen. 
If,  iu  udditiou  to  thi-bc  pheuomeiuif  luiUeular  rutic  s{iots  appear,  the  diag-^ 
noeis  becomes  oertuin.  ^ 

Plate  or  pt)tato  rultiirra  of  blootl  dmwn  from  the  spleen,  of  the  sediment 
of  the  urine  when  albumiuuus.  or  of  the  fax-al  ditjcharjfes,  aflurd  an  addi-^ 
tional  means  of  diagncMis  in  olwcuro  cases. 

More  useful,  l)erause  more  available,  as  a  means  of  di^nosis,  is 
oocurreuce  of  well-murked  typical  L'ases  iu  adults  or  ehildren  in  the  lauue^ 
house  or  hx-ality.     It  is  not  easy  to  exajy;erate  the  importance  of  tlie  bght^ 
slieii  U]Kin  doubtful  cases  by  coincident  or  recently-preceding  lioiise  an( 
loeal  epidemics. 

The  differential  diagnosis  fixjm  the  other  febrile  disorders  whieb  moi 
or  less  closely  resemble  enteric  fcver  is,  in  the  absence  of  the  cliaraetent 
eniption  and  the  aUlomiual  symptoms,  sometimes  attended  with  eonsidc 
able  ditHeulty. 

The  diw-ases  with  wliich  enteric  fever  in  childhond  is  likely  to 
ainfoHuded  may  Iw  divided  into  two  groups:  first,  those  whieh  ivtieml 
it  in  tlic  iir^t  week  of  its  course ;  and,  secondly,  tJiose  winch  resemble  it^ 
iu  its  more  lulvaneed  stages.  To  tlie  first  grouji  iK-long  simple  continued 
fevers  and  (he  exanthtfmatouH  disea.-***.  Diarrluea  is  not,  however,  present 
in  these  diwwies,  nor  is  their  onset  eharaeterizcd  by  the  (K-curremf  of  niarkt^d 
prodromes.  FiirtJicrmore,  the  diameter  of  the  tem]K'raturc-raiige  of  all  these 
affections  <lifrers  gn'iitly  from  that  of  enteric  fever,  Iwing  marked  by  B4^| 
abrupt  rise  wliteh  larks  the  distinct  morning  remissions  of  the  typluiid  and 
attains  its  maximum  with  greater  nipi<lity.  Moreover,  simple  oontinncd 
fever  comes  t<i  an  end  in  less  time  tlian  is  required  for  the  full  development 
of  typhoid.  The  exanthemata  cannot  l>e  distliiguitshed  from  entoric  fever 
with  altsoluto  certainty  in  their  pre-emptive  periods:  notwitlistnnding  this, 
the  prtsentx!  of  naw>-piilrnonar\*  catarrh  in  a  doubtful  case  would  \vad  us 
to  suspect  measles,  or  a  sore  tlmmt  would  lead  us  to  suspect  scarlet  fever, 
while  the  Intensity  of  the  febrile  movemeut  and  the  lumbar  jiaina  in  small 
pox  serve  to  dtstioguiiih  it  iu  its  early  stages  from  cutcric  fever. 
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AAer  the  first  wi-ek,  enteric  fever  may  in  sonic  instaucca  he  coorouDdcd 
with  the  fuUuwiiig  diseases:  reroittent  fever,  rtmall-|H>.\,  inflticii7ji,  entero- 
(vlitiii,  (leritoiutu,  mcniugitis,  iulicreulosis,  and  tricliiiiosis. 

N'emiUmt  Ffver. — Enteric  and  remittent  fevers  not  infrequently  prevail 
HT  iu  nijilariuiis  countries,  ami  jihyHicians  pnw!ti«ing  in  siicli  regions 
uniliar  witli  tlie  form  of  fever  fretiuently  df^lgiiatt?*!  typhu-nialariul, 
I  is,  in  fiift,  enterit:  fever  modilied  by  niaiariuus  iufluoncos.  On  tlxe 
owcr  bund,  severe  remittent  fever  not  uifre(|iienlly  presents  clinical  re- 
0CSBblances  to  enteric  fever,  [larticiilarly  wUfu  oumpru^ttxl  with  murketl 
intestinal  M-niptom:^  Tlniti,  vomiting,  diun^lioai,  splenic  enlargement,  cere- 
1*nU  symptoniis.  and  the  ctiudition  known  as  the  ty]>hoid  state  may  occur  io 
toKilh  diseases.  The  more  important  pointh  of  distinction  um  ftHiwl  in  Uie 
eruption  and  the  sultctmtinuou)^  or  ini|K;rf«;tly  remittent  diameter  of  tiio 
ttaniiejalurp-miij;*'  in  the  sc<i(ind  \v('«'k  of  enteric  fever  and  its  longer  cfmrse. 
In  a  cousideruble  number  of  the  cases  formal  rules  for  the  discrimina- 
tion of  the  two  diseases  are  unavailing;  only  by  prolonged  study  of  the 
list  of  symptoms  prrH4-nted  by  the  jmtient  diHW  the  diagnosis  iK-corae 
^(»l>le. 

(tacteriological  investigation  will,  however,  at  once  and  definitely  deter- 
tainf  the  prosiMiee  or  ab«pmx»  of  any  form  of  malarliil  diseast!.  The  conc^iir- 
nntlcslimuny  of  all  obsen'crs  who  have  caivfully  studied  the  subject  staves 
k>alabli«h  the  fact  that  in  malarial  dis«is<«,  pn>|x'rly  so  rallc«l,  the  blood- 
pvuitivi  desf.ribed  by  Ivaveran,  Marfhiafava  and  Celli,  Golgi,  Osier,  Coun- 
alma,  and  othenn,  are  ins-ariably  [instent  in  one  or  another  of  their  fnnns ; 
Ibu  iji,  as  (I)  amoeboid  bodies  in  the  red  ci>rpusclcs ;  (2)  pigmented  Ujdics 
•Btltf  red  u>r]>ii.s(*JeH ;  (3)  hirger  soliil  btxties  in  the  interior  of  the  rod  cor- 
txudo ;  (4)  free  pigtneuted  civacents,  which  crew-enta  may  HometimeH  be 
*e»  Ui  develop  in  the  interior  of  the  red  corpuscles;  (o)  rosi-tte  forms; 
(A)B3tttorpd  Pinall  Inxliea,  the  result  of  »(^meritation  of  the  rosette  forms, 
"^Wfrilifd  with  gnat  fulness  by  (iolgi ;  (7)  flagellate  orpanisma,  ninnd  or 
<"fo«l  nr  pear-slmi»pd.  with  finely  granular  protoplasm  containing  pigment 
■ith  Dagella  variidtle  in  number,  one,  three,  or  four  being  observed  at 
liilTcnaK  tiimw ;  (>S)  small  round  pigmented  Itodles  one-fonrth  to  ono-half 
^ua:  of  tlie  rvd  i^irpusclcs. 

The  absence  of  the  chameteristic  rash  of  enteric  fever  loses  its  diagnostic 
TOUfc  in  doubtful  <?Lsc«,  in  view  of  the  fact  tliat  in  a  small  proportion  of  the 
•■■Ktlic  eruption  diK's  not  appear  during  (he  whole  coui-se  of  the  dis4>asc. 

Varioh, — MurtJiison  statt-s  itmt  he  has  frcfjuently  known  a  mplous 
^pUun  of  lenticular  spots  to  be  mistaken  for  small-pox.  This  is  nn  error 
■NU  dxHild  under  no  circnmslani.'es  ixtnir.  The  eriiptiorirt  are  essentially 
■alike:  they  differ  in  date  of  appearance,  in  cbai-acter,  and  in  evolution. 
"Tiw  ra^h  of  typhoid  rarely  apjieure  earlier  than  the  sixth  or  seventh 
■htof  the  illness.  It  ia  only  in  exceptional  ca-sw*  pi-estmt  U|)nn  the  fai*. 
h  <linppean(  on  pressure,  and  undergoes  little  or  no  change  from  the  time 
>'  it«  appeaiauuc  until  it  begins  to  fiidc;  that  of  variola  appears  during 
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or  after  the  thin]  febrile  exacerbation  of  the  initial  stage, — that 
the  tlitnl  day  uf  the  disEaue;  it  shows  itself  fii^t  upuu  this  fiux;  aiid  liairy 
scalp;  from  the  U-giuaiog  it  is  hard,  shut-like,  ami  acuminate;  it  uti<l 
goes  characteristic  and  unmistakable  changes  with  peat  rapidity,  and  leav 
a  more  or  less  per»ii^t<.'nt  cou.Hpiiiious  scar. 

Injiaensa  otnuiDually  elotwly  resembles  enteric  fever.     The  follow  i 
Byzn|itomg  arc  wtmrnon  to  both  affections:  tever,  attended  by  woiikntjsts' 
aleepledtiueai^,  delirium,  Hweatiu^,  iHjmetime!^  diarrhiea;  putniouary  catarrh, 
deafticas,  epistaxis,  and  dr)',  ml  tongue  arc  likewise  seen  in  l>oth.     The 
differential  diagnot^is  rest^  chiefly  upon  the  oceuiTcuce  of  iufincnza  iu  wlde^H 
spread  rpidemicd,  the  slutrt  duration  of  the  attack,  tlie  atypitsil  torn  [h*  rat  lire-™ 
curve,  and  the  abejcnoc  of  the  eruption  and  the  aUlouiiual  symptoni.s  tliat 
are  usually  assoniated  with  the  diarrh<ca  of  enteric  fever.  ^M 

Enia-Uis  and  mtrro-colUis  may  Ije  confouiuled  with  enteric  fever.    Thes^^ 
are,  however,  local  diseases,  the  fever  and  coiustitutional  di«turliance8  of 
which  are  symptomatic.     Tiie  sph-en  is  not  conmionly  cnlai-ged,  rusp  fipots 
arc  absent,  the  alHlomlnnl  pain  la.  more  eonspieuons  and  severe  than  that  of 
enteric  fever,  and  the  wlioh-  attack  is  nsiiiilly  of  coin[>arativeiy  ttliort  <liiration. 

PerilotiUU  due  to  otiier  tsina^  tlian  perforation  is  to  be  disi'riniiiiateil 
from  that  arising  iu  the  course  of  enteric  fever  by  the  ant<?pedeut  history  of 
tlie  (986.  If  the  {latient,  however,  does  not  »»me  under  olisiMration  unti 
after  the  appi-aranue  of  the  symptoms,  it  may  be  impusublc  t^>  det^u-mi 
whether  they  arc  due  to  perforation  or  not. 

Mr-itingiiisf  wliethcr  Hwondjiry  or  owiirrinjr  in  the  form  of  epidemic 
S)K)radi(!    ci('rnbn>-.'*pinal    fi^vrr,  pn'scnb*  marknt   |H»iutH  itf  diflbrrm'e   fi 
cutcric  {^\^v,  yet  tliis  disease  has  iu  some  instances  been  at  first  mistaken 
for  it.     The  ditferential  diaKuosis  woii]d  l>e  det*»miined  by  tlie  abnipt  onset, 
the  ai'Ute  lirjidm'he,  the  fnH|urnt  v<jniitiaj;,  the  «iti>4.ii«iti<)n,  tlic  irrcjrular 
temiKimtu re-curve,  the  rapid  evolution,  and  the  herpetic  and  {x^techiat  crui 
tions  of  meningiti?. 

Arufp.  tnhnvulimn  presents  many  piints  of  resi^mljlaiiee  to  enteric  fev 

The  chief  points  of  diflercucc  arc  these :  in  enteric  fever  tlic  tcraj 
turc-raugt?  is  typical  or  more  or  less  conforated  to  a  definite  type,  whereas 
that  of  tubertnilrtsis  is  extremely  irreguliir.  Tn  enteric  f<'ver  diarrhora  and 
some  de;^>e  of  tyni)Kuiy  are  common  ;  in  tuberi'ulosis  diarrheca  is  rai¥  and 
the  alMlomen  is  apt  to  be  flut  and  ortcn  r^nphoid.  Iu  enteric  fever  epistaxis 
and  enlargement  of  the  spli*cn  orcwv  ;  in  tnbrmilons  meningitis  tlieso  sj'nip- 
toms  are  rare  or  ali»t^nt  allo^*thor.  The  headache  of  enteric  fever  \b  dull, 
while  that  of  tuberculous  meningitis  is  acute  and  commonly  associated  with 
intolerance  of  light  and  .■«iund.  In  enteric  fever  vomiting  is  much  less 
common  than  in  tu1>cn.nilous  nieningitirs.  Convulsions,  es<pecially  in  the  early 
part  of  the  disease,  are  likewise  rare,  and  the  headache  of  enteric  fever,  as 
was  pftintrti  out  by  Jenner,  disappears  npon  the  (tceurrence  of  delirium, 
whereas  in  tuberculous  meuingitis  headache  and  delirium  may  altem 
from  the  be^nniug. 
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Tncfiinoms. — In  trichiiuMltt  tlicrL"  is  pyrexia  with  vnniilirij;  nnil  illar- 

Thc  rose  spota  do  not  occur,  aod  cpisuixi.s  and  ciiliirgcineiit  of  (lie 

tfpleen  arc  rare,  while,  ou  the  other  hand,  tho  severe  mnscnlar  ixiins  and  ton- 

dcmeaa  due  tu  the  myo»iti»  jX-fuIiar  tu  tlie  di>ieu.se,  and  the  lical  and  general 

4sdcaa»  whuJi  are  almost  constant  symptoms  in  trichinusiti,  ore;  nl)s«nt  in 

*fitcrip  fever. 

Prognoais. — The  dcath-ratu  among  children  In  the  first  year  U  high, 

tfspccblly  among  tlic  new-horn.    Taking  all  the  eases  t'jgctlior,  the  moitality 

in  cbUdhood  is  decidedly  lower  tlian  in  adultSj  probably  not  excelling  one 

per  cent.     The  published  atatistii^  i*e!ating  to  luortaltly  are  without  value, 

fXeepl  as  showing  these  general  facts.      Enteric  lever,  like  all  the  acute 

inf(fxioa9  di«w;es,  shows  an  extremely  \*!irial>le  intensity*  in  children,  the 

flttvuv  aua^,  howe\'er,  being  the  exception  rather  than  the  rule. 

Among  the  ainditionH  which  tend  to  mak<'  tin-  pi-ognosis  unfavorable 

arr(l)  the  previous  ]KK]r  health  of  the  {Kitient,  hci\ibtai'y  syphilis,  local  or 

■pulmonary  tuberculosis,  chronic  catarrhal  bronchitis,  previous  unwholesorae 

DurrfHindingH,  inipro|K*r  ftunl,  or  other  causes  tending  to  impair  tlie 

ytntttof  resistance  of  the  organism;  (2)  the  intensity  of  the  infection  as 

nunifc^tod  by  the  rapid  development  of  severe  nymptomt*,  inteiise  pyrexia, 

fciWof  hrart-power,  ataxic-  phenomena,  and  the  occurrence  of  raidtiplecanca 

in  the  same  huust>  or  in  the  imniediutv  hx^tity  ;  (3)  intestinal  symptoms  of 

lliigh  grade,  as  copious  diarrhopo,  metoorism,  abdominal  [Miin,  and  the  like. 

It  if  to  1h>  flddeil  that  prolonged  aiKl  intractable  vomiting  has  an  ominous 

pDplustic  inipoit.     Finally,  (4)  complieatlonH,  as  intestinal    hcmdrrhage, 

perforation,  bxail  or  general  peritonitis,  ulc-emtive  endocnnlitis,  meningitis, 

BfibritU,  diphtheria,  croupous  pneumonia,  pleural  effusions,  and  (he  acute 

ouitbrjnata,  arising  as  iutcreurrent  or  eousecuttve  alTectiona,  render  the 

pnipnoflis  extremely  grave. 

IVeatment. — This  division  of  the  subject  embraces  the  following  topics, 

of  whieli  demands  separate  consideration  :  1,  prophylaxis;  2,  general 

Mnij^eroent  of  the  patient,  and  dietetics  ;  3,  special  forms  of  treatment,  and 

4e  ticstment  of  symptoms,  complications,  and  stHpiels ;  4,  the  management 

rfllic  (ntient  during  eonvalewenre. 

Proj>fitf(/uriM, — A  knowledge  ttt  the  cause  of  enteric  fever  and  of  the 

faiTi  by  which  the  disease  is  projMigatcd  warrants  the  confident  Ix'lief  that 

it  nmr  not  only  be  greatly  restricted  in  its  prevalence,  but  may  even  be 

oltitanitrly  gijt  rid  of  altogether. 

An  eififient  prophylaxis   is  theoretically  within  reach  ;    its  practical 

iKiIts  in  localities  in  which  the  disease  is  endemic  de|H>nd  u|K)n  the  energy 

^^  <t«9dtustness  with  which  measures  for  tlie  destruction  of  the  infecting 

pnnriplc  and  the  prevention  of  its  ppremi  ore  (tarried  out.     AVhat  thefto 

■wwiirrs  are  in  to  be  directly  dwluwd  fnjm  the  statements  made  regaitling 

•^''taawtion  of  enteric  fever  in  a  previous  sct-tiou  of  this  article.     They 

Wntijr  to  the  subject  nf  public  hygiene,  and  are  of  sufficient  imiK>rtancc  to 

wnuLtM)  tlie  clusi«l  attention  of  all  local  and  general  sanitary  organixatiooa ; 
Vol.  I.-ai 
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Uicy  are,  nevertheless,  lai-gely  witlnu  tiie  porsoual  control  of  the  pbyat- 
ciaDS  of  ever)'  ooDimunity.  It  is  the  highest  duty  of  the  doctor  to  see  to  it 
that  no  new  case  of  diseade  an^e  by  direct  or  indirect  contagion  from  any 
fKiticnt  under  his  taiT.  Iti  euterto  fever  we  have  to  do  with  a  diacase  in 
whieh  this  is  wholly  possihle.  Nut  only  may  the  epreud  of  the  typhoid 
bacilli  l)e  prevcuittl,  hut  they  may  bo  aliaolnt^Iy  destroyed.  The  efficiency 
of  the  mcasnrea  of  propliyhixis  adopted  in  any  given  case  will  be  pnnM>r- 
tionate  to  the  belief  in  the  material  nature  of  the  cause  of  the  disease  and 
in  the  poBtubility  of  at  once  and  definitely  destroying  tliat  eaiisc  by  disin- 
icction. 

The  danger  that  a  house-epidemic  of  enteric  fever  may  arise  from  a 
sinj^rle  ease  HuHered  to  become  a  foi^us  of  infection  is  to  lie  constantly  liorne 
in  mind.  It  is  not  house-epidemics  alone  iJiat  are  to  be  prcvected,  but  also 
the  spread  of  the  disease  to  distant  points  in  consoquenee  of  the  pollution 
of  runniug  htfcains  or  other  sources  of  water-distribution,  or  in  cities  by 
way  of  M>ntinuouH  Hewer-systems  tliat  nay  oonvey  the  poison  to  compara- 
tively remote  localities. 

The  one  eflVient  measure  of  prophylaxis  that  includes  all  others  is  the 
pro|ier  treatment  of  the  dejuettons.  The  fscul  diMTharges  of  overj'  case, 
and  the  uriuc  when  albuminous,  must  be  pnjmptly  and  thoroujrhly  disiu- 
(erted.  This  is  to  Ix*  accomplished  Uy  the  action  of  |>owerful  chcmif-al 
agents.  Chloride  of  lime  of  the  best  <iualily  dissolved  in  pure  water  in  the 
proportion  of  six  ounces  to  the  gallon  may  be  used  for  this  pmixiee.  One 
quart  of  the  solution  is  to  lie  poured  oviT  ciU'h  disihar^,  thi>roughly  mixed 
with  it,  and  the  vessi'l  iillowed  to  stand  fur  an  hour  ur  mnre  iM^fiire  Ijeiug 
emptied  into  the  privy-\*ault  or  water-closet.  If  the  discharge  be  very 
copious,  it  is  advisjihio  to  use  even  a  larger  amount.  For  the  disinfectiou 
of  solid  fjpt^al  niat.ler  the  jiImjvc  s<tluti*»u  shuidd  be  of  doubli-  the  strength. 
The  matter  to  be  disinfected  must  be  exposed  to  the  action  of  the  solution 
for  four  hours,  niifl  si>H(l  mnsses  are  Ui  he  broken  up  by  af^itatiou  of  the 
vespcl.  l^)luli(ui  of  (arbolitr  atrid  1  to  20  or  of  sulphate  of  cojtpiT  1  to  25 
may  also  be  used  for  this  purpose,  but  the  best  of  all  is  a  solution  of  corro- 
sive sublimate  of  the  sirenjith  of  1  to  500.  This  fluid  should  lie  coloixxl 
red  by  the  addition  of  potassium  permanganate  and  kept  in  a  glass  Ijottle 
or  earthen  crock,  for  the  reason  that  the  corrosive  sublimate  is  decompose] 
with  the  precipitation  of  mercury  by  contact  with  copper,  lead,  or  tin.  No 
8toi>I  from  a  cast-  of  enteric  fever  slioidd  be  thrown  into  a  clttset  without 
having  been  previously  disinlected  as  above.  Groat  care  must  be  taken  to 
prevent  the  contact  of  the  discharges  with  the  wood-work  of  the  seat  The 
closet  is  to  Im?  fully  (lushed  several  limes  a  day,  and  in  the  intervals  of  its 
use  a  quantity  of  i-arLwlic-ocid  solution  or  ehlorido-of-lime  solution  should 
be  allowed  to  remain  in  the  hopper. 

A  privy-vault  re<[uiri»j>;  disinfection  may  \n}  trmted  with  two  or  three 
pounds  of  corrosive  suljlimatc  diseolved  in  a  large  quantity  of  water  and 
dowly  poured  into  the  vault     During  an  epidemic^  chloride  of  lime  should 
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be   freelv  sprinkled  over  the  surface  of  the  contcnU  of  the  vault  every 
day. 

Prolonged  Iioiling  will  destroy  the  vitality  of  all  known  diaeaae^cmiH. 
There  is,  lliercfore,  do  better  way  of  disinfecting  clotiiing  tliat  can  be 

Ivikahed  than   to  subject   it  to  the  orclltuin*  op*'nitinns  of  tlie   laundri*. 
Clf>tliin^  may  also  be  diuinfertttl  by  iinniersion  fur  two  liuitrs  in  a  Hohitiun 
of  corrosive  sublimate  of  1  to  1000,  or  of  sulphate  of  copper  of  1  to  100,  or 
°f  carbolic  acid  of  1  to  50,  or  of  rhlorido  oi'  lime  of  1  tn  l(^).     The  blearh- 
'Og  properties  of  i4iloride  of  lime  must  not  be  ovcrlook^il.   ("ittthinf;  should 
••ot  be  allowed  to  accumulate  in  tlie  sick-room,  but  should  ^  to  the  laundry 
"**  promptly  as  can  be  arranged.     Tt  Hhotild  at  onoe  be  freely  9prinkU>d  with 
ojJOuf  the  alujve  fiulutions  by  the  nurse. 
Search  mu.st  in  all  iustanees  be  niaile  for  the  orij;inal  cause  of  infection, 
And  measures  taken  to  correct  faulty  aiTanj^mcnt^  which  lead  to  the  pollu- 
tion of  the  dnnkinjr-wttter  or  of  tlie  air.      Ihiriiij;  the  prevalence  of  etiterio 
^Vcr  in  lotiil  or  general  rpidtiniic-s  :ill  drinkiuui-walcr  und  milk  sliould  Iw 
suhtfcetcd  to  boiling;  especially  is  it  important  at  such  times  that  the  milk 
»Upplt«l  to  chiklreu  Hhoiild  l>esteriliz<'d  liy  nif'ansof  the  Soxhlet  apfwiratuti.^ 
2.  The  f-t'ciieral  Mannyancnt  of  (he  PuUnd,  and  DietdU-jf. — Tlie  Hm*x«&- 
*ul  treatment  of  enteric  fever  in  chlkUiood  is  lar^iely  de|>cndent  on  the  atteo- 
*^on  which  i8  ^ven  to  the  j;cneml  nianai^pment  and  nursing  of  the  patient. 
In  the  first  place,  it  is  iuopurtaut  to  see  that  he  ts  n(»t  ex|H>sfd  to  the 
"^rthcr  action  of  the  poison.     If  the  original  source  of  the  infection  be 
•*^*i  nd  upon  inspection  to  he  connected  with  faulty  sanitary  arrnngemente  in 
***^  boase  or  in  tlic  neighlMjrljcMid.  it  nuiy  be  nKtwsarj'  to  renjnvo  the  [Kitient 
***    more  favorable  surronndiuE;!*.      In  hospitals,  enteric  fever  |«illcnts  are 
***»tally  treated  aide  by  side  with  the  patietiti*  sufierinjj  from  other  disnisc*. 
^J- •*M  practice  is  unattended  with  tlie  dauji^T  iif  the  <-<tmniuniraticm  of  the 
if  proiKT  precautionarj-  mmsures  arc  taken  with  reference  to  tlie 


***s*infwlion  and  removal  of  the  dt-jerrtions  and  to  the  cleanliness  of  the 

icni's  person  aud  beddinj;. 

tn  private  practice  among  the  well-to-do  classes  children  commonly 

•tie  under  oliser\*ation  durinp  the  prodromic  period  or  early  In  the  first 

****Rc  of  iJie  discfl.se.     If  the  fever  have  alreiidy  dcclartHl  itself,  the  use*  of 

**^  thtTmomcter  will  put  the  physician  U|K)n  liis  guaol  as  tn  the  nature  of 

•*<?  aicknesit.    If  In  eases  seen  durinp  the  period  of  proilromes  the  symptoms 

^*^  furfa  as  to  excite  a  suspicion  a.s  to  the  nature  of  the  disease,  tlie  {Milient 

^B  ***onld  be  ordered  to  IxkI.     Should  tlio  malady  prove  to  be  in  fact  a  simple 

^^L^*l'4ient,  nothing  i;^  thus  lost ;   if,  on   the  other  liand,  the  symptoms  sul>- 

^^Pfl^^itently  prove  to  have  been  those  of  the  ftirminj^  sta^  of  enteric  fever, 

"^^••ly  rest  in  bed  canDot  fail  to  influence  favorably  the  subsequent  course  of 

*^*<'  attack. 

Tlie  strict  mlcs  in  regard  to  absolute  rest  iu  bed,  and  to  the  use  of  the 

1  MiiDchen.  Mwl.  Wocheoicbr.,  Nn.  15  u.  10,  1886. 


ENTKUIC  on  TYTnorO  FEVEH. 


1  1  I. — 


b^l-pan  and  iirinni,  which  must  be  CDforccd  in  adults^  citanot  well  be  carrioi 
out  ill  the  tu-k-  of  youiij;  children. 

The  room  should  be  l&rp:  and  \rell  ventilated ;  the  temperature  should 
be  maintaineil  at  1)6°  to  70°  F.  It  i8d<>tiimb]p  that  the  apartment  should  l>e 
hcat«il  by  an  ojwn  fireplace  rather  than  by  Airnat^-heut.  Thon>iij;h  venti- 
lation must  iu  all  cases  be  seenred  both  day  and  ni^ht,  and,  whilst  direct 
drau^^hts  are  tu  be  avoided,  it  muut  be  tmpretu^t-d  upon  the  attendantB  that 
(ever  patients  are  not  likely  to  lake  eold.  ^H 

Tlie  bed-eovering  should  be  light.     The  body  should  be  sponged  twio(^^ 
a  day  witli  water  tiontainiug  Labarrac)ue'ri  solutiou,  aromatic  viuegar,  or 
alcohol  in  small  (juautitics.  ^H 

Among  the  minor  duti(^  of  the  nurse,  which  are  not,  however,  of  in-^* 

feriur  imjjortauw,  are  the  frequent  eliaujriug  of  the  {Hii^itiou  of  the  jialieuta 

body,  moistening  his  mouth,  cleun.siug  hii^  t^ingue,  the  pnn^rntiun  of  th^^| 
aouumulation  of  8onle3,  and  the  must  sonipulous  eare  of  his  perstjn  in  olhcl^^^ 
respeets.  If  the  evacuation  of  the  urine  and  fietv*  in  1h<1  auuiot  1k'  pre-^i 
venttxi,  (he  di^-liarfres  and  i^toilcd  rlotlung  are  to  be  changed  without  loss  o^^H 
time  and  immwliiitoly  disinft'ctefl.  In  severe  eases  it  is  sometimes  conve-^^ 
nient  to  use  two  Utls,  the  jiatient  being  occasionally  iiiled  from  one  to 
other. 

Fluid  is  to  be  administered  freely,  Tlie  l>est  drink  is  pure  water, 
either  of  the  tem]K'raturt^  of  the  room  or  iced.  Wine-and-water,  milk-and-^^ 
water  or  milk-an<l-seltK(^r,  kotmiys,  k^Br,  matzrwn,  thin  Irnrley- water,  C9^| 
water  commingled  with  jelly,  may  be  oatisioually  given  instead  of  simple 
i\*flter.  It  frer[tiently  hap|x'ns  that  patients  fail  to  obtain  tlie  n(MX»>wary  i 
amount  of  drink  uiderw  it  is  prortercd  ihcm,  even  whi-n  apiHtreutly  fully  , 
eonseious.  It  is  important,  tliercfore,  that  Auid  lie  offered  at  short  iut^^^| 
vals ;  it  is  often  taken  witli  eagerness,  tliongh  not  asked  fur.  The  amount^^ 
at  ("ach  time  niu.<  U'  lutKlcrate. 

The  diet  must  be  rigidly  restricted.  The  directions  of  the  physician  aa 
to  its  kind,  its  (piantltv,  and  tFie  intervals  at  which  it  is  to  l>e  given  must  be 
definite  ami  e.x])licit,  A  i-eutrd  of  the  amounts  glvcu,  as  mcII  as  of  iho 
intervals  of  the  udmioistratlon  of  food.  Is  to  be  kept  by  the  attoudaut  and 
submitted  at  each  visit.  Xeitlier  general  diroctions  nor  general  rcjMirts  are 
suRicieut.  The  diet  llmmghout  should  be  nutritions,  easily  digestible,  and 
liijuid.  If  overfed,  the  patient  suffers  from  indigestion  and  an  aggravation 
of  the  intestinal  s\*mptoms ;  if  underfe<l,  the  dernngenient  of  nutrition  will 
Ih-  increased  and  the  convalesecnt'e  prolonged.  It  is  desirable  to  give  the 
maxiimnn  amount  of  proper  tbod  that  can  be  assimilated,  and  not  to  exceed 
this  amount.  How  much  tJiis  may  be,  can  Iw  determined  only  by  ean>ful 
study  of  individual  eases.  During  the  early  stagi^  of  the  disease,  or  indetx^^ 
up  tv  the  middle  of  the  second  week,  not  only  is  it  desirable  that  the  died^^ 
of  tiio  patient  should  lie  very  digestible,  but  it  is  also  ini|H)rtaut  that  it 
sliould  Ix*  of  only  rawlerate  amount.  After  the  middle  of  the  s<txiud 
neok,  as  much  food  is  to  be  givea  as  can  be  pivperly  digested.     Milk 
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iriTTV  foods,  broths,  soiip^,  and  meat  juices  constitute  tlio  diet.  Once  or 
tv«^i'vrfl  day  in  older  children  a  little  coffee,  larp^i-ly  diluted  with  rnilk,  may 
b^  adminidtfr('<l.  It'  the  iwticnt  cravt^  it,  a  Bmall  quantity  of  thidcencd 
P«-«m1  or  arrow-root  or  bread-aiid-milk  may  l>e  givrn  once  a  day.  Some 
peatM'Ots  do  better  with  an  occasional  meal  of  sufli  eemi-wlid  fuod  ;  it  is, 
ho-wiTor,  to  lie  s:ii4l  that,  aa  a  {general  nile,  diarchy  fixHJs  are  ttbjiK-tionahlc. 

Thi'  d«>t;iil.<)  of  dietetics  must  ia  evcrj*  case  be  determined  in  onnrdauee 
with  the  as:e  of  the  child  and  the  previous  character  of  the  diet  in  very 
y«»ii[^  chiUlren.  To  milk,  uult^s  utht^rvviae  diluted,  Iime-wat4>r  must  1«» 
ibdckd  in  prnpcr  proportions,  in  order  to  prevent  the  fonuatioa  of  finn 
ctirl*  in  the  stomach.  To  this  en<l,  it  ifi  also  desimble  that  the  milk  should 
be  wlminialerwl  Khmly.  If  tht-  milk  thus  trwitcd  l>e  not  well  dij^eatedj  it 
shtjnid  Ik!  peptonized  or  sterilizwl. 

Alcoholic  Btimuluut^  form  no  necessary  (lart  of  the  routiue  treatment  of 

enttrie  fever  in  childix-n.    In  the  early  fttap's  of  the  disea.«c,  their  tiac,  except 

t«>  nipft  8i»ci'ijil  indications,  is  prol)al)iv  in  most  <«seH  iTijiirions  rather  than 

beopfii-ial.     In  the  later  stages  the  indications  which  call  for  their  adminis- 

^nuion  arc  twofold  :  first,  great  pcncral  pre»strati<m,  a-s  nrumifcstcd  by  weak- 

»Caiof  the  heart's  action  ;  soc*)ndlv,  prominence  of  nervous  symptoms  :  thus, 

«*  fwble  or  scaR'cly-pcrceptible  caidiac  impulse  and  a  correspoadiuKly  faint 

or  alninst  inaudible  sj-stolie  sound  call  for  their  administration  ;  wliilc  such 

<^*idi'nrert  of  nervous  prostration  as  mark4Hl  delirium,  stupor,  ti*emor,  sul>- 

^*»ltiis  tcndinura,  and  the  like;  are  l)est  (X>mliatc'd  by  the  administmtiou  of 

**^»niilaQts,     -AJcohol  i»  also  indicated  where  the  symptom?  which  attend 

^^^tmsive  and  deep  iute«(tiual  ulceration,  such  as  frefpient  diarrhtea,  tym]»iny, 

^^**dgnBt  tcndcruc8.H,  are  marktxl.    It  is  im|M>ssible  to  lay  down  any  gcncj-al 

•■^jIp  OS  to  the  amount.    The  quantity  should  \x  only  a«  much  as  is  necessary 

*o  imdify  the  symptoms  for  which  it  has  Ijeen  prescriljed.     Tlie  cbanK-ter 

**«    the  systolic  hisirt-i^uind,  the  jiulw,  and  the  nervcmw  sym])toms  are  our 

***et  (guides  as  to  the  amount  and  the  frequency  of  its  administration.     If 

y**o  arine  is  albuminous,  alcohol  is  to  Ive  pven  with  the  utmost  canti<ui,  and 

****  efTei-t?  upitn  the  amount  and  cliaracter  of  the  secretions  must  be  can^fiilly 

■*»"VMtigate<l  at  short  inten-als.     To  sum  up,  alcoholic  f^timulants  arc  to  be 

^*Ven  aawrdini^  to  the  s|xvial  indications  of  each  individual  case:  they  are 

**^>l  mpiiivd  at  all  in  many  ca-ses,  are  useful  in  a  few,  indis[K>i]sahle  in  some, 

■^J«)hol  may  Im?  administered  in  the  form  of  milk  pundi,  wine  whey,  port 

Tokay  wine,  or  champapue. 

3.  Special  Fornix  of  Treatmmt,  ami  (hr  7)-caimail  of  Fartlcuhr  Symp- 
^*»»»  and  Chmjificntioiut. — The  mauajiiemcnt  of  enteric  fever  in  childhood 
***ay  be  conducted  in  aecorrlancc  with  (n)  the  expectant,  (A)  the  expectant 
^yinptomatic,  or  (c)  tlie  spivific  or  etiolofjical  plan.  The  maxim  that  the 
^^lienl  rather  timn  the  tliscasp  is  tn  he  treated  is  spei-inlly  applic-able  to  this 
*'*sfftse.  The  preponderance  of  eases  of  mild  form,  the  inherent  tendency 
rprnver\',   the  exceptional   occurrence  of  j;rave  cases,  and   the  pe<'ulinr 


'^•fficiiltics  which  they  present  from  the  stand-point  of  thcra]jeuttes  render 
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it  difficult  to  formulate  rules  of  treatmcot  that  will  be  applicable  to  all  ca 
of  thfl  diwuise. 

(a)  The  cxpcL-tuiil  pluii. — Many  of  the  milder  casus  do  wcU  without  anyflj 
medication  wlmrcver.  R4?»t  in  l>od,  careful  niirsint;,  and  a  well-re(j;uiated 
dietary  ainatitutf  all  that  is  ut*-'e»sin'  for  tlu*  ]>n>per  maiiu^'nn?nt  of  the 
case.  With  moderate  fever,  absent  or  iiisiguihcunt  chcst-ayniptoais,  a  good 
heart,  and  little  or  no  evidpiic*^  of  wrions  intestinal  lesions,  there  is  no  need 
for  the  a^liiiinifiTratiou  of  drugs,  lu  such  tase»  tiiere  iu  oileu  a  slijrht  ten- 
ilcney  in  coustipaiiou.  At  must,  then,  we  may  commence  our  treatment 
udvanta);;*Hjni4ly  with  a  purgative  dose  of  calomel,  which  may  be  from  time 
to  time  iviHUlcd  until  the  end  of  tlie  first  or  the  mtd<l]e  of  the  Becoud  week 
iif  the  attack.  AJW  this  time  cumitipation  is  best  relieved  by  ouemata  of 
Inhevvarm  water  to  whi<!h  lias  l>cen  added  a  little  salt,  or  of  flnajwtudR,  or, 
Ktill  better,  by  the  adniiuidtmtiou  of  a  nim'ty-|>erHrut.  iflyceriu  6up|K>si(4)ry. 
Tliese  mtsisures  t4i  sccuiv  at^titin  of  tlie  liowels  do  not  rc(|uire  rejH'tition 
oftener  than  once  in  tlirce  days. 

(A)  The  es|>ectant  syniptoimitic  or  so-called  rational  plan. — This  is  the 
method  iu  gtrueral  use  and  available  f<)r  ca.ses  of  average  fteverJly  and  for 
those  presenting  oomplieationd.  This  plan,  like  the  expectant  plan,  makes 
no  attenij)t  U)  sliort^ui  the  duration  of  the  attack  or  to  mmlifv  its  course  aa 
determined  by  the  iuteu^ity  of  the  iufeotiuu  aud  the  n-aeliou  of  the  ori^uiaui 
to  that  infection.  In  the  al>seuce  of  serious  symptoms  or  oomplicatione,  it 
is  pi-aetically  the  runw  as  the  exfiectant  ]>lan. 

An  ellbrL  ih  mu<le,  however,  by  the  administration  of  quinine  in  small 
sii-callcd  tonic  doses,  the  raiiicml  acids,  turpentine,  nitrate  of  silver,  or  other 
medicinal  ageuts  from  the  b^innin^,  to  modify  favorably  the  nen'ous  sya- 
teni,  the  digtstive  apfKinitiu,  or  the  mucous  surfaces,  as  the  case  may  be, 
with  a  view  of  eontrulliug  the  severity  of  the  symptoms  of  the  disease  aud 
diminishing  the  <Ianger  of  the  oeeurrerare  of  <x>m plications.  Whether  or 
not  tliese  edi-cts  :u*e.  iis  a  nde,  iu.-tually  acc*omplished,  it  is  uot  wisy  to  deter- 
luiue.  The  extreme  variation  in  the  intensity  of  the  attack  in  ditferent 
cases  must  put  us  ou  our  guanl  against  ascribing  to  thera|)cutic  measures 
residts  which  ought  rather  to  In;  attributt^il  tu  the  natural  history  of  the 
disease  in  any  j)arti4-ular  case  or  scrits  of  cases. 

Under  this  plan  of  treatment,  reasonable  efforti?  are  made  to  eoinlmt  the 
more  serious  symptoms  of  the  disease  anil  the  complications  fwm  the  time 
of  tlieir  npiK-amntv,  as  well  as  to  autiei))ute  their  development;  and  it  is 
here  tliat  wc  may  most  advantageously  dist^uss  tlie  management  of  the 
various  symptoms  aud  complicatuius. 

The  Jieadaehe  of  the  early  days  of  the  atlack  generally  requires  no 
special  treatment :  it  subsitles  s|KHitaneonsly  Ix'tweeu  the  end  of  the  first 
and  the  middle  of  tJie  second  week.  Absolute  quiet,  exclusion  of  light, 
lucal  applications,  sometimes  cold,  sometimes  wnnn,  c^mstitute,  as  a  rule,  all 
tliat  is  necessjiry  to  control  it.  Small  doses  of  autij)ynu,gr.  i-iii  aoeordiug  to 
the  age  of  the  child,  urof  acctauilidcfgr.  J-i,  orof  phenaoeUo,  gr.  J-ii,  amy 
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be  BdmiuLstcrcil  for  the  relief  of  obstinate  and  distressing  licndar-hc     If 
aecxaarv,  tht^e  dosw  must  be  irpeatwi  once  <jr  twice  at  iiitorvaltt  <»f  an  hour 
01-  an  hour  and  a  half;  but  the  rcjictitjuu  will  rarc-ly  be  required.   My  prefer- 
ence is  for  auiipyrin,  both  for  the  relief  of  headaehe  and  otlier  ner\'oua 
sv  xii|)tom»  and  for  the  n-»lnrtinn  of  the  tenipLTature  when  ueecssarv.     It  \» 
(a>«iiTuf  adniiniiitratiou  tiian  the  others,  aud  may  be  given  by  enema  or  sub- 
I'tatanajuslv  when  re'iuiriHl.     It  dois  not  diuLtinsh  the  ability  of  Uie  bloud- 
(T»«-pn8pIe«  to  carry  oxygt'n,  and  thiiw  pnwJuce  ryanosis,  as  does  aeL-tauilidc. 
Tk%.«  tlieoretiitil  danger  that  these  small  dost-s  are  likely  temjximrily  to 
ii«»f3ress  the  action  of  the  heJirt  inay   Im!   eumLuiied  by   the  siniultaueuua 
idxainistration  of  small  auiunnts  of  uleuhoL 

Sleeplessness  is  sometimes  an  important  symptom  in  the  early  stages  of 

tHe  disease.     Like  the  headache,  it  UHually  tliiiiinittiies  st^me  time  during  the 

course  of  the  second  week  ;  on  the  other  hand,  it  ia  oeen-sioually  ptu-siatent 

a-nci  fxliauHting.     louring  tlu;  primary  fev<T  siKlituii  hrtrtiiide,  gr.  li-x,  and 

cKloral,  gr.  |-ii,  yield  most  satislat-'lory  results.     These  dni^  may  be  used 

eitiwr  in  combination  or  8e|Mirately.     Chloral  alone  in  moderate  Ames  U 

ustially  a<lw|uatc  to  ovcrcume  sleepless n<-S.s,  and  its  adminlstratiuu  has  not 

in  my  exi>erienco  been  followed  by  canliae  depres^fion  or  other  unfavorable 

rcasulta.     Siilphonal,  gr.  v— x,  will  also  iMt»ve  iisi-fid  in  the  control  of  this 

•y-mi>lom;  finely  trltiinited,  it  may  be  administered  in  milk.    If  other  hyjv 

lir>ti(s  fail,  opium  will  sonu'timos  secure  sleep.     This  dmg  and  Jta  prejiara- 

^«>ria  must,  however,  be  reganlcd  iw  objeetionable  during  the  early  stages  of 

***o  dtiKase,  on  acc>ouiit  of  lis  unfavuruble  intlueniic  upm  digestion  and  the 

*<?c-ivtion8,  an   influence  not  wholly  obviated    by  the  hypodermic  use  of 

■^^•>rphia.     In  tiie  later  pi'ri^xl  of  the  disease — that  is,  during  the  «>(tmdar)' 

'^■^'"cr — opium  becomes  at  once  tlic  m'«t  cRleieut  and  safest  means  of  eon- 

^'olling  prn|onge<l  i^leeplessness  and  excitability.     In  the  later  stages  of  the 

^^*^*«ase,  chloral  is,  by  nswon  of  its  depressing  influences  upon  the  cireula- 

**«>ti,  even  more  objectionable  than  is  opium  iu  the  earlier  stages. 

Somnolence,  pln|Kyr,  and  delirium  are  to  Im?  treated  by  stimulants  and 
**^  ahetnulion  of  hiat.     Among  tin'  stimulants,  aIcoh(»l  stands  first  an<l 
^^■**i08t  alone ;  spirits  of  chloroform  and  tnmphor  are  of  nse  in  emergencies  ; 
^or  may  be  wlministered  subeutaneoiisly,  or  a  five-i>er-cent.  solution  of 
plinr  in  etiier.     Ammonium  lurbonate  is  of  inferior  value ;  it  is,  how- 
^"■^T,  frequently  used  in  the  treatment  of  pulmonary  (imiplications.     Pure 
*  Pierian  musk  is  a  powerful  fftimnlant  in  conditions  of  nervoiis  depression. 
*^  high  cost  and  the  difficulty  of  obtaining  it  stand  in  tl»»  way  of  its 
^S'*5'«>efal  use. 

If  delirium  be  marked,  or  eoma  threaten,  great  benefit  is  often  derived 
^■^•jm  loi«l  applicatioiLS  of  :iAd  to  tlio  head,  by  means  either  of  the  odd 
^jche  or  of  an  ice-cap,  the  hatr  having  been  previou.Hly  cut  short.     These 
^t*plicntions  must  be  transtent  and  not  t<K>  frequently  repeated,  otherwise 
^"•*^  may  produce  depression  or  eollajise.    At  the  same  time,  warm  applica- 
*•*>!»  to  ibc*  feet  and  legs  and  sinapisms  to  the  priecordia  or  epigastrium  are 
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railed  fur.  The  tepid  or  warm  bath  is  often  fijllowod  by  good  results ;  cold 
lialiiH  an:  Id  Ih^  avuidwl. 

Trcuior  iudkiites  t-xtrcmc  prtetratiou.  Sir  AVilliaiu  Jcaner  has  called 
attention  to  tin-  fact  that  tremor,  out  of  all  pnipiirtlfta  to  the  other  si^ns  of 
nervous  proeitratiuii,  ih  to  Ih;  Itx>ked  ujKin  an  a  sign  of  deep  iilcenition  of 
the  intestiDc.  A  ^midl  deep  slough,  the  separation  uf  which  is  t'^iKtrialty 
liahle  to  give  nee  to  tnttsrtinul  hemorrfii^  or  pi>rfunition,  will  often  ftceasiou 
great  tremtir.  Trt-mor  of  ihis  kind  in  to  Ik;  ti-cated  with  full  thwcs  of 
alcohol  and  opium,  nut  only  for  their  general  ellcet  upon  the  nervtms*  .s_v?iteni, 
but  aUo  witii  a  view  to  their  Iw-al  cfiects  in  limiting  sloughing  and  ulwm- 
tion. 

The  ncn'ous  aocidcnts  and  cumplicatious  of  enteric  ievcr  in  diildhcKxi 
do  not,  at*  a  rule,  call  for  gptvial  treatment  when  they  appear  during  the 
eonrse  oi'  the  disease ;  u|K)n  the  Hiilwidenec  of  the  fever,  however,  tlicy  are 
to  U;  tniated  in  mniordamie  with  general  ndes. 

The  fact  that  the  nervous  phcuouioua  directly  due  to  the  typhoid  infec- 
tion ufteu  clusely  simulate  meningitis  renders  the  recognition  of  actual 
raeuingcal  inflnminalion  <HX'iirring  ar^  a  oomplii^tion  diJficnlt,  T(  is  apt  to 
malie  its  apj>earaDi.'c  late  in  the  wjursu  of  the  fever  or  during  coiivaiescenee, 
Wlien  recognized,  it  calls  for  prompt  measures  of  trenlment.  Opium  io 
full  doBejj,  tr:iution  Iwing  had  In  rrgjinl  tu  the  i^^  nf  the  jiutient,  the  Itro- 
juide.^,  VKi\d  uppli<-'atiuii6  to  the  haul,  exterua!  warmtli  to  the  trunk  and 
extremities,  even  the  abstraeting  of  blood  by  leeches  applied  behind  the 
ears  or  t^i  the  septum  narium,  niay  he  intliwitwl. 

Dr\ii«is  of  tlie  tongue  and  uivuumlatiuu  of  siutles  upon  the  teeth  are  to 
be  obviated  by  tlic  frequent  administration  of  water  or  of  pieces  of  ice 
allowed  to  dissolve  in  the  mouth.  The  mouth  Hht>uld  Iw  frwpKtntly  rinsed 
nr  washixl  M-itli  pure  water  or  \\-ater  ermtaining  siuoll  amounts  of  claret, 
tinctuix'  of  myrrh,  or  listerine.  Saturated  aulntion  of  boric  acid  may 
fK>cnsionaI]y  l>e  nscfl.  Fissures  about  the  nuittrilH  and  upon  the  lijis  may 
be  t^iuuhwl  with  an  oiutmeut  coutaiuiug  twenty  grains  of  boric  acid  to  the 
ounce. 

Constijmtion  when  slight  requires  no  treatment  beyond  an  occasional 
admiuistnitiun  of  small  daseii  of  odumcl  or  castor  oil  or  the  juice  of  an 
orange.  CuustJpatiou  may,  however,  be  due  to  the  torpidity  of  the  large 
intestine,  the  fiecal  matter  arcnmulating  and  the  stools  being  hard  and  dry. 
These  conditions  may  set  up  a  ^urt  of  seeundary  diarrlirea,  due  t*i  irritiilion 
of  the  lower  bowel,  attended  with  a  feeling  of  local  distress  and  tenesmus 
unusual  in  enteric  fever,  and  ai"e  promptly  relieved  by  the  reiutival  of  the 
cause.  Prolonged  con8ti}>ation  is  by  no  means  to  be  takeu  as  indicating 
moderate  intestinal  lesions;  on  the  contrary,  deep  uleemtion  of  a  single 
Peyer's  |intc,h  ia  not  only  iKrcawionally  assr»r:iat«l  with  cf)nsti|mtion,  but  by 
its  itamlyzing  influence  upon  the  intestine  it  may  give  rise  Io  constipation. 
.\perients  administered  by  the  month  are  therefore  after  the  middle  of  the 
aet^oud  week  tu  be  slnuinedj  letjt  by  inducing  active  jieristahiis  they  fureibly 
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L-b  a  deep  slou<r!i,  or  otherwise  rawlianiratly  pive  rise  to  perforation, 
vberp  tiie  sIoiirIi  extimUs  to  <ir  iiuplii^ti^  the  yenms  t-oat  of  the  iiitestiue. 
Large  eueuuitji  are  altn*  attended  wlili  danger,  arising  from  their  liability  to 
aet  up  cmcrgt'tic  peristaltic  movements  whieh  may  cxt^'ntl  to  tlie  lower  part 
of  the  ileum.  The  Rvstemutic-  udiniiiistratiou  of  hixative  doscH  of  tuloiuel 
(ude  mtprii)  every  wYXJiid  day  diiriug  the  Hrst  week  may  be  depended  upon 
to  obviate  to  a  groat  extent  exce#ive  intcntinal  dii^turbances,  whether  of  the 
0turr  of  eonstiiHition  or  of  diarrlKisL. 

Diarrlirm,  ho  lun^  m  the  st<Mjls  ore  of  moderate  amount  and  do  not 
exceed  in  number  three  or  four  in  the  course  of  twenty*four  hours,  doeB  ntft 
rail  for  ftptvial  iPcatnient :  if,  however,  tlie  |XJAs'iges  are  txjpioiw  or  frofiuent, 
tl  becomes  netiessary  to  control  them.     Wheu  dlarrha'a  is  due  to  errors  in 
dirt,  sudi  Of  the  use  of  improper  foo*l  or  excessive  amountii  of  fofHl,  partinu- 
Wly  milk  and  the  strong  animal  hrotlis,  it  uritially  nitater*  u])on  liie  substi- 
tution of  a  nifire  Ruitable  dielarj'.     Diarrhom  may  almi  uria<!  in  comMnptenoe 
of  the  pattL'nt*.<t  Uriuking  exci-ssive  autcumls  of  tiuid,  which  pass  through 
ttc  bowel  without   being  absorbed   and  stimulate  the  secretions  of  the 
inlKftinal  mucouK  menibrane.     hi  the  al>spn(*  of  tlwae  cauws,  it  in  to  be 
attnlMited    to   nitarrhal    intIaiiimati<Hi  of  the   intestine.      It  is  then  best 
tnttttd  by  disinfectant  and  soothing  ivmedies, — bismuth  subcorbonate  or 
aubiiitrate  in  large  dose,-*,  gr.  v— xx,  evci-y  four  or  nix  hoarw.   To  this  may  lie 
added,  if  neccb^ar}',  upium  in  dosi-s  proptfrtiuimte  to  tlw  age  of  the  |>utieut, 
p.  rK-jV'  *"■  lever's   powder,  gr.  a^f-J,  or  the  deodorisied  liiieture 
(•f  opium,  gtt.   |— ii.      Eipially  .■icitijifiurtor}'  is  the  combination  of  minute 
wiecsiif  culumi-I,  gr.  ^~^e^  ^**'''*  DttviT's  powder  in  the  ilosw  almve  indi- 
™t«I.    Opium  may  be  advantageously  administered  in  enemata  of  stareh- 
•Ku-or  in  ft:ii(]Hwitorie«  or('4U3n>-hnHer,  ami  wlien  thus  given  may  lie  oom- 
1»M  Willi  an  e*jual  (|uautity  of  the  linctuiT  or  cxtnuTt  of  cnnnubis  indies. 
FiirniiTly  astringents,  such  as  alum,  plnmbfc  acetate,  silver  uitnite,  tannin, 
«l«Iiu,  and  kino,  were  n^rommi'ndeil   for  the  eontnd  of  diarrhfea;  more 
"u-ntly,  bismutli  salicylate,  unphlhaliti,  salid,  thymol,  and  rci*on'tn  have 
ItOi  ('in|ilnvL'd  fur  the  same  purpust?.     All  uf  thej*e  remc<riei*  are  difficult 
rf  administration,  and  most  of  thcra  impractitsible  in  the  thcrapcuties  of 
tluUlliood. 

U  is  more  aatiafactor\'  at  the  liedside  to  use  one  or  two  efficient  remedies 
"Wi  to  reeort  to  a  nnmlicr  of  nneertnin  drags.  In  bismuth  freely  given, 
V  ill  opium  iu  n*p«itc(l  >»mall  doses*,  eithi'r  by  tlic  mivuth  or  by  cnemala,  or 
"tiwdetwo  remedies  combined,  will  be  fouud  iu  almost  all  cases  an  efficient 
"^NlioUion  against  excessive  diarrhn»a  in  enteric  fever.  If  the  stools  Ik* 
"l»l  (ir  biglily  ammnniacal,  small  doses  of  aiitrrial  charc(»al  iu  the  form  of 
'"  impal|Kilile  piwder  may  be  n<lrainistercd  iu  the  broth,  Crcasote  and 
•^Aiilir  acid  may  alw>  Ik?  of  service. 

Tympany  raay  be  due  to  sloughing  or  ulceration  of  the  inte>ttine  siiffi- 
*wntly  doi'fi  to  cause  paralysis,  or  to  general  pntslration  leadiuf;  to  deficient 
i^XltTacliuQ  alike  of  the  intestinal  walls  and  of  the  alMlomtnol  musdus,  ur 
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to  the  alteration  in  die  character  of  the  digts^tive  fluiili^,  whic 
possess  the  antiseptic  propci-tics  of  health  aud  tlierclure  permit  a  speedy  j 
decoinpoeition  o(^  the  intnstinal  contents.  Flatus  oocimiiilatc^  in  part  in  tho  | 
sicuU  intestine,  eliicHy  iu  die  colon :  it  varicst  from  an  amount  scarcelji'^H 
greater  tlian  that  of  health  to  great  abdominal  distention,  interfering  with^^ 
the  play  of  the  diaphmj^m,  and,  by  the  outward  prt-twure  of  the  atmmulated 
gas  within  the  gut,  adding  to  the  danger  of  jHrrfomtion.  Indii-aliona  fu 
the  trontmcnt  of  tliis  symptom  are  twofold  :  the  lirst  have  reference  to  the' 
loss  of  nervc-eiiet^v,  and  call  tor  an  iucnaHed  titimulation ;  the  seramd,  to, 
tlie  nature  of  the  food  and  the  arrest  of  the  gaft-gcncrating  deci>m|Hj»^ition] 
of  thi*  intestinal  nontentA  Thus,  alcohol  is  to  Iw  given,  or,  if  already  era- 
ployed,  the  amount  is  to  be  inereused.  Tur|Hintine,  camphor,  and  minute 
doses  of  opium  may  be  added  to  the  treatment,  and  pepsin  may  be  odminii^ 
tered  with  tJic  fo'xl.  The  application  of  wjmpressus  wnmg  out  of  cold 
water  or  of  turpentine  stupes  is  useful,  as  is  also  very  gentle  massage  of  the 
abdomen.  Knenmta  of  iced  water  or  cold  enemata  containing  turpentine 
are  sometimes  followed  by  good  results.  The  careful  introduction  of  a  lung 
rubber  catheter  will  sometimes  relieve  the  distended  lower  Iwwel.  The 
punct^ire  u{  tlie  distendM  gtit  willi  a  hy]M>ih'rmic  ntHsIle  is  a  luizardouR 
procedure.  Jacobi'  states  that  be  lias  seen  fieces  entering  the  abdominal 
cavity  through  the  opeulngw.  thus  made  and  fatal  peritonitif*  result.  In 
cases  Mstematitally  treated  by  laxative  dcwcs  of  caliimcl  during  the  early, 
days  of  tho  disea.se,  troublesome  tympany  is  not  apt  to  occur. 

Intestinal  hemorrhage,  if  it  l>e  slight,  does  not  call  for  other  measure  of 
treatment  than  alwiohite  rest,  restriction  or  complete  witldiulding  of  food  for 
a  time,  and  moderate  doses  of  opium,  either  by  tite  moutli  or  by  supposi- 
torj'.     Drink  must  I>egivpn  in  small  Jpiautitles.  repeato*l  at  short  inter\*al9jj 
or  Ium|>»  of  ice  nuiy  be  held  in  tlic  mouth  und  swallowiH).     The  action  ofj 
tho  bowels  is  to  be  as  far  as  jxissible  eoutnjlled.     If  the  blood-lo«s  be  pi 
fuse,  ilanger  to  life  becomes  imminent,  and  nkore  mitivo  measures  am  to 
employed.     An  ice-bag  or  bljulder  lillcd  with  broken  ice  mixed  with  bran 
is  to  l>c  apphed  to  the  alxlomen.     Opium  is  to  be  cautiously  administered 
until  drowsiness  is  produeed.      Fluid  extract  of  ergot  may  lie  ailminis*] 
ttred  by  ihc  inoolli ;  but,  if  this  is  not  pmcti<-ablc,  crgirtin  may  be  injectrti 
liypodcnuiiuUy  at  intcr\aU  of  u  hull-hour  or  an  hour;    if  properly  ad-^ 
miniatored,  there  is  little  danger  of  the  prixluf-tion  of  alisivsses.      Ga1lt( 
acid,  turiK-utine,  alum,  and  lejwl  arc  reconimeudiKl.     Small  enemata  of  ii*d 
water  may  bo  administered,  and  reiK^tcl  at  shoit  intcn-als.     It  is  not  to 
be  hoped  that  any  direct  cfTwt  ujxm  the  intestinal  lesions  will  fidlow  the 
use  of  the  astringent  preparaiiuiLs  of  iron  either  by  the  mouth  or  by  the 
rectum.     The  pillows  should  be  removed,  and  the  foot  of  the  bed  elevat^% 
by  blocks. 

Upon  the  oceurrenoc  of  large  intestinal  hemorrliage,  an  area  of  h 
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HAi  nmy  aometimcs  be  detcc-tcd  u[>ou  careful  percussion  in  a  n^iou  of 

lotucD  previously  tympanitic. 

lVriu>niti»,  wiu>tlicr  due  tii  iiurfuratiun  of  tlie  intestine  or  to  other 

<auM»i,  calls  for  tliu  free  adm in i»t ration  of  opium.     For  a  time,  at  least,  no 

MMrisiimeut  exwpt  conoentratwl  meat  juiocs,  a  gpcx»nful  at  a  time,  or  braudy- 

^Vd-vrat«r  in  nut  larger  amuuuui,  is  to  be  adiuiuiHtered.     The  aJKlumeii 

may  be  smeared  wiili  a  mixtun;  of  etjual  [mrts  of  sweet  oil,  laudanum,  and 

ttirpeutimr,  and  covei-ed  with  a  larj^,  fine!y-!*prca«l  flaxseed  puultia*,  or  ioe- 

|iimlti<!e»  may  be  applied.     If  opium  !«•  nut  well  Ixtruu  by  the  stomach, 

iQoq>hine  is  to  be  admiuiutei'ed  hypodermically.    Should  tlie  patietit';i  life  be 

prolonged,  it  is  of  the  utmost  importance  that  the  bi>wcls  be  confined  as 

laag  as  It  is  ponaible  to  keep  than  ho.     As  a  general  rule,  an  action  will 

occur  at  the  end  of  several  days,  even  under  the  continued  Uiic  of  opiimi ; 

if  not,  at  the  end  uf  a  week  small  lukewarm  enemata  or  a  glycerin  supposi- 

toiT  may  Ije  employed.     Palpation  of  tlie  abdomen  is  to  be  practised  with 

|[nat  caution,  on  at^ount  of  the  danger  of  exciting  |>eritouitis,  of  t^ausing 

pnfomlion,  or  uf  rupturing  the  iiplcen.     Peritonitis  due  to  perforation  iii 

■lauMt  invariably  fullowed  by  death.     Should  this  tuvident  <xwur,  as  it  not 

idflfqueutly  does,  at  tlip  elow  of  defrrvitHfuee  or  during  ajnvHlesoenoe  at 

I  period  when  tiie  appetite  is  returning,  tlic  Dutritiuu  improving,  and  the 

JUvn^h  of  the  |>ntient  returning,  the  pnjpriety  of  la|»arotomy  should  be 

ttrimijy  mnsiden^.     Perfnnitions  are  u^iuiUy  single:  thuf>,  of  MureJiigon's 

n»»  tliere  was  only  one  perforation  In  twenty-eight  instances,  two  in  five, 

w«l  tliroe  in  four. 

The  suprapubic  region  must  be  examined  by  percussion  an  a  matter  of 
WMiric,  and  whenever  ueeeseary  the  catheter  is  to  be  employed. 

Knvpient  exploration  of  the  chest  by  the  mothwls  of  physical  diagnosis 
■tDfousmr)*.  0()mpli<-:ttiouH  capable  of  determining  a  fatal  result  may  oilen 
uCant'sted  by  the  prompt  detcetiuu  and  treatment  of  pulmonary  It^iuns  at- 
**tti«|  hy  iusignificant  subjective  symptoms.  Hypostatic  congeetion  is  to  be 
ptwenlod  by  giuinling  i4iaiu»t  the  lieart-faihire  to  whifh  it  i-*  chiefly  tlue. 
Among  the  evidences  of  debility  of  the  liwirt  are  extreme  (wllur,  lyanosis 
^f  (lie  Ii|i6,  ears,  and  fiuger-tijw,  mottling  of  the  surfiioc,  coldness  of  the 
fUh'tiiitie**,  fri'quent  or  irregular  pulse,  and  enfiieblement  nf  the  (irst  sound. 
flw  [mtient's  |KJsitiou  is  to  be  chaugeil  fn>m  time  to  time  from  ihc  dorsal  to 
^  lateral  decubitus.  Stroptianthus,  convallaria,  sparteine  sulphate,  and 
^flwni!  may  lie  adminLstereil  under  such  cireumstamKS,  acxiording  to  the 
•iwHal  indications  of  the  casi*.  Alcohol  is  pre-eminently  useful :  for 
(»*iin|ii  action,  it  should  be  administere*!  in  the  form  of  champagne. 
I'lj^lis  must  hi}  used  with  caution  aiul  closely  walchtxl.  The  oot-sisiunal 
M'pliwion  of  turjientiuc  stu|>os  to  the  chest  is  of  great  advantage. 

lirowJiitis,  if  of  moderate  di^ree,  requires  no  special  treatment ;  if 
^^VTif,  it  must  be  managed  in  accoiilaiice  with  gcneml  }>rinciplcs. 

IM-5orc«  do  not  (KKur  in  ehildhood,  except  as  the  result  of  lueflicient 
"imiiig.    They  are  to  be  prevented  hy  fn^^uent  change  of  ]K>sition,  removal 
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of'prtSLSure  bv  mcttDs  of  cold-water  Iwgs  or  airHrtisliiong,  grnipiiloits  clcanli^ 
ncss,  aud  attc-ution  to  the  bed.     If  crosioiw  by  any  diance  appcai',  tUcy  ura^^ 
to  bo  treated  in  acronlaiiro  with  general  gluteal  principles.  ^| 

The  fever  when  of  luuderate  d«^w,  the  evening  temiwratiire  not  ox- 
occdiug  10U.o°-101'^  F.,  rerjuires  no  ypecial  treaUwcut.  This  ifj  es|HH'ially 
the  ca*'  if  tJie  mornincr  n>nii^<ioii:^  are  eonsidorable.  A  higher  temperature 
than  thie«  deiuaud.s  autipyretit-  tn-atiuent. 

Autipyretit*  may  be  divided  into  two  gn>ui>s,  iiitei*nal  and  external. 

The  internal  antipyretics  available  for  tiiis  pniinjso  are  antipyrin,  acet 
nilide,  phi-iiacetin,  wKlium  Hilicylate,  and  <piiuine.    Of  tliis  gnmp,  pheimrotioJ 
and  quinine  are  difficult  of  administration,  and  the  use  of  sixliiun  ^altcylataj 
is  attended  with  the  danger  of  deranging  the  stomach.     Antipyrin  may 
administered  by  the  mouth,  by  the  rrctnm,  or  hypKl(>rni)<nlly,  in  do^es] 
varying  from  grs.  iisd-v.     These  doses  may  he  n-|ieated  nnw  or  twit*  at 
intervals  of  one  or  two  hours,  the  eflect  being  caiviully  wati:hed.     The  d»>ae 
of  aoctanilide  is  from  gv.  J— iiss:  it  cannot  be  administered  hypodermically       , 
Dor  in  enfiiiata,  owing  to  it>«  im|K>rfeet  Botubility.     The  ailminiHtration  oC^M 
small  doses  of  (juiuiue  or  tepid  baths  lu  connection  with  these  antipyivtics  ia^^ 
often  followed,  by  markctl  nnluetion  of  temperatuiv  without  other  unfavor- 
able effects.     After  sorae  hours  the  temperature  tends  to  rise  again,  and  llie 
administration  of  the  drugs  may  be  re{>cated  after  it  reachi-s  its  maximum; 
but  the  ftutipyretic  course  should  not  be  resumed  at  iuter\*als  sliorter  than  ^j 
twenty-four  or  forty-eight  hours.  ^H 

Kxtirnal  anlipyrt-tic  tnatment  consists  in  the  Byatematic apj>lication  of^^ 
cold  water  or  ice,  and  includes  (a)  cold  sponging,  (h)  ooM  eompresse?,  (p)  the 
application  of  ice.  (cf)  the  eold  pack,  (r)  the  «»ld  or  gradually-moled  bath, 
(/)  cold  atlusion,  aud  {</)  kinl-vvater  euemata.     The  therapeutic  aitiuu  of 
external  antipyivties,  whether  in  the  form  of  baths  or  of  other  cold-wTitcr| 
applications,  is  greater  in  cliildnm  than  in  atlnlts  in  pni|)ortion  as  the  extei 
of  surface  to  which  tlie  application  may  be  made  is  relatively  greater 
compared  with  the  vohime  to  be  cooled.     Tlie  effect  of  cold  applications 
more  rapid  and  greater,  circtdation  is  more  easily  disturlxHl,  and  tlie  reartion 
ia  more  tardy.     The  routine  employment  of  external  antipyretics  is  neither 
desirable  nor  Siife  in  enteric  fever  in  childhood,  aad  the  extreme  method 
Brand  is  inadmissilde. 

(a)  Cold  S|>ongtng. — The  water  may  I»e  of  the  temperature  of  the 
or  slightly  cooled  with  ice.     A  little  nlcohol  or  vinegar  may  be  added,  or 
Ijalwirraqup's  Hctlution.     A  sponge  or  wasli-dotli  may  In;  used,  aud  more  or, 
less  moderate  friction  atx-oiiling  to  the  sensation  of  the  patient.     lu  all  at 
of  water,  great  earc  must  he  taken  to  protect  the  betl.     Evcr\*  part  of  the 
IkxIv  is  in  turn  liiired,  washed,  drie*l,  ami  again  eovei-ed.     ti[Kingiugs  may 
be  re[ieated  at  intcrvaU  of  two  or  three  hours.     In  the  hands  of  a  skilful 
nuTW  they  not  only  a»ld  greatly  to  the  comfort  of  the  patient^  but  also  exert 
a  favorable  influencf^  U|H)n  the  nervous  system  and  upon  the  eircniatiftn 
of  the  blood,  by  tuusiug  it  to  How  mure  freely  in  the  vessels  directly  uuder 
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the  skin.    They  lower  the  tempcrarure  only  slightly,  unless  the  water  be 
Ten*  r<>I(I  and  the  sp(inj!;inga  fmpifiitly  re])eat*!(L 

{f/}  Cold  CoiniHvsws. — For  lliia  [jtirposc  three  or  four  thieknesses  of 
old  tahlc-liuen  or  towellinj;;  which  is  porous  enough  to  hold  a  giKwl  dral 
of  wntpr  an?  most  uwefiil.  Tlii^  <iinipres8  is  wning  out  of  water  of  the 
miuinil  t<;mi>emtim;  and  n-upplicd  as  it  beeoraes  warm.  Or  t^vo  com- 
pmscd  may  be  used  altemntcly,  earh  Ix^ing  nnded  in  turn  hy  placing  it  on 
B  U(K:k  of  ice  iu  a  liusiu  or  |jau  at  tike  Ixtdside.  Cold  i;omprcMK»  are  ottoa 
Mfd  for  the  IriuI,  and  are  eommonly  very  at'ceptable  to  patients.  They  are 
without  a]>prerialile  cfflx?t  upon  tlie  general  temperature.  Ven*  lat^  eold 
eitaiding  over  the  entire  thorax  and  alxlomca,  and  frequently 
jeBewul.  ercrt  a  decided  effect  upon  the  internal  tever.  The  coropresacB 
mn  suuu'times  allowed  to  remain  rontinuouiily  in  pottition,  a  Hmall  <piuiitity 
cf  ooM  water  being  from  time  to  time  added  to  replot^  that  lust  by  evap- 
ocitiaii. 

Leiler's  coils,  which  may  be  fitted  to  the  head,  or  applied  over  the  heart 
<ir  to  other  Pfgioua  of  the  l)ody,  in  sueli  a  manner  as  U)  reduce  local  t«n|WT- 
■twe  l»y  meutut  of  e(»ld  wat4T  flowing  through  them  fn>m  a  reservoir  over 
ttn  lied,  exert  an  influence  analogous  to  but  not  exactly  Uic  same  as  that 
of  the  mid  oompppss. 

(f)  The  Appliotion  of  lee. — loe  is  commonly  applied  hy  means  of  a 
bWiirr  or  gum  ice-bag.  It  must  be  erackefl  iuto  pieces  the  size  of  a  walnut 
«nd  introdu<x*d  into  the  fwig  with  a  little  water,  the  bag  lieing  almut  half  or 
tw(Ktliiidi*  full.  The  air  is  tlien  stjueezctl  out  and  the  Ht(»pper  adjusted.  If 
tfce  hig  be  filled,  or  air  enough  be  left  in  it  to  distend  it,  it  will  not  etmfonn 
rt»!f  to  the  part  to  which  it  is  applied.  A  niu<'li  more  effiMtual  method  of 
'Paying  ice  to  the  abdomen  or  ovei-  the  heart  is  by  sprcailiug  out  a  thick 
•.'r<Tof  finely-crocked  ice  between  the  fiddsof  a  coarse  towel,  which  is  then 
|w«I  directly  over  the  skin.  This  metlxKl  nxpiirea  constant  watching,  and 
HalBKHt  sure  to  wet  tlic  bedding.     It  is  not  available  for  prolonged  use. 

iff)  The  Cold  Pack. — \  blanket  is  spread  evenly  over  a  couch  or  bed ; 
w«T  thi.-*  blanket  is  laid  a  ciiarse  sheet  wnnig  lightly  out  of  water  of  the 
Pf^tKribed  temiK-rature  and  foldwl  onoe.  The  patient  is  lifttxl  upon  the  bed 
ikiM  preporctl  and  quickly  wrappc*!  in  the  wet  sheet  by  the  attendant  in 
"odi  a  manner  that  It  lies  as  smrMrthly  as  possible  over  everj*  part  of  the 
IixIt  rXL^pt  the  head.  If  the  extremities  feel  wild  Iwfore  the  jiaeking,  they 
••"W  U'  warmed  by  frietioa  or  else  not  included  in  the  packing. 

8i>  soon  Jia  ihe  damp  linen  is  evoT\'whcre  in  contact  with  the  boily,  the 
■^tflidant  folils  the  blanket  over  the  [xitietit  in  the  some  way,  first  drawing 
•"■»  and  tucking  one  side  smotithly  under,  and  then  the  other,  seeing  that 
**diin  is  fnT,  and  that  the  blank^'t  is  tlildwl  evenly,  but  without  tension 
*  tlip  neek.  Finally,  the  lung  end  is  dmwu  dowu  and  fuldiAl  :^mij<ithly 
<u»diT  Ihe  feet 

Three  or  even  four  thicknesses  of  wet  sheets  spread  upon  the  blauket 
ucneoeasar^  to  reduce  the  t<uu[Krature  eH'cctivcly. 
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The  rwliirtion  of  terap^THtiire  fnim  a  single  pack  is  usually  transient^ , 
and  rojicated  packings,  even  U>  the  number  of  five  ur  aix,  are  ofi£>n  a<Iminis- 
tered,  the  rise  of  (emperature  Wiug  slower  after  caeb.  When  the  tcmjx'ra- 
ture  dues  not  rise  above  mirmal,  or  when  shivenng  takes  place,  tlio  packinj^ 
must  not  again  l»c  renewed.  \Vhen  rejH'aU-d  piu-kinj^v  are  nw-cjifyirv,  two 
couches  are  use<l  side  by  side,  and  the  patient  is  liftt-d  directly  from  one 
|>a<rk  on  to  the  other.  The  Baiue  eSect  is  produced,  but  less  completely,  by 
uufoldin*;  the  blauket  and  spriuklin;^;  the  sheet  afresh  with  cold  water. 

The  iMitient  is  idlowwl  to  remain  in  the  last  pack  from  half  an  hour  to 
an  Iioiir:  at  the  expiration  of  this  lime  the  akin  |;enerally  l»e«jmps  pleas- 
antly warm,  and  in  many  eases  outbreaks  of  perspiration  take  place. 

Diirinj^  the  iiatTking  the  pulse  is  felt  at  the  carotid  or  temporal  artery 
and  llic  tenipciiiture  taken  in  the  mouth. 

(e)  The  Culd  or  Gradually-CiKtled  liath. — The  {rmdnidly-ccxiled  Imth 
is  generally  employed.  The  quantity  of  water  used  should  be  sufficient 
wliolly  to  immerse?  the  IkkIv  of  tlie  patient.  The  tub  must  stand  at  the 
bedside.  During  the  bath  the  shin  should  be  gently  rublied.  The  temper- 
ature of  the  water  should  be  about  100°  F.,  or  even  higher  than  this,  at 
the  firwt  Itath.  A»  tlie  |H)tient  liecomes  acrustomed  to  the  l»ath,  it  is  grad- 
ually cooled  by  the  a<lditioD  of  cold  water  to  80°  F.,  or  lower.  L'nder  no 
circumstances  should  it  be  (vjolcd  below  75*'  F.  The  average  duration  of 
the  Itath  is  live  minutes.  But  if  shivering  or  great  uneasiness  occur,  the 
patient  ia  at  onoe  lifted  into  bed,  placed  upou  a  slicet  previously  made 
ready,  and  wiped  dry,  with  brisk  rubbing  of  the  cxtrcinities  and  back. 
The  moist  sheet  is  then  removed.  The  ]iatient  is  cnverrd  up,  and  some  hot 
soup  or  wine  or  bramly-aiid-water  administered.  The  temperature  is  not 
always  imni(?dintely  reduced,  but,  as  measured  in  the  rectum,  usually  falls 
witliin  an  htmr  from  one  and  a  half  to  four  or  five  degrees.  In  tlie  conrae 
of  Some  houi-s  it  rises  again,  and  the  bath  is  then  repeated.  If  cold  hatha 
are  not  well  Ixtme,  good  rosidts  in  lowering  the  tcm|»erature  often  follow 
prolonged  lukewarm  iMiths.  Sometimes  it  beettmes  ueoessary  to  rejieat  the 
bath  once  or  twice  in  tlie  conrse  of  twenty-four  hours.  A  patient  who  is 
quietly  sleeping,  even  if  his  temperature  be  high,  should  not  bo  roused  and 
immediately  placed  in  the  bath. 

When  young  children  are  ti-catofl  by  this  method,  Uie  temperature  of  the 
bath  at  the  beginning  should  be  warm,  and  a  blanket  spread  over  the  tub, 
in  wliich  tlie  little  patient  is  gnulnally  IcMrertxi  into  the  water. 

Not  tHily  is  tlie  tcmiKraturo  lowered  by  this  means,  but  also  a  very 
favorable  influence  is  exert«l  upon  the  state  of  the  nervous  syrtem.  The 
intellect  <-lf>:irs  up,  tlie  duluess  diminishes. 

(/)  Cold  Affusion. — While  tlic  patient  is  in  the  tub,  cold  watei 
F. — is  thrown  by  means  of  a  sponge  over  his  heail,  face,  neck,  shoulder 
and  cheat.     This  is  repeated  once  or  twice  just  before  he  is  removed  frooL'j 
the  bath.     It  is  done  rather  for  the  sake  of  its  good  effects  upon  the  ner\'( 
Byetem  iu  caaes  of  great  sttipor  and  other  evidences  of  serious  nen'ous 
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rangfinpnt  than  tnen-ly  as  a  moftiis  of  rttliiciiig  bigh  tern porat tire.  Cold 
afl'usiouj*  may  be  practisod  iu  bed,  the  patient  being  suitably  protected  by 
watcr-ppoof  ehcct^ 

(y)  Iccd-Watt-T  Encmata. — Rct'tal  injections  of  iced  wator  are  some- 
timca  followed  by  a  fall  of  temperature.  Tliey  are,  when  twrfully  adniin- 
Istcml,  ratlier  grateful  than  otherwise  to  |)atient^.  The  (juantiCy  of  water 
employed  should  not  in  enteric  fever  exceed  tbree  or  four  fluidounecs. 

The  patient's  head  and  fa^e  must  always  Iw  well  bathed  with  cohl  water 
just  befnre  and  during  a]ipli<*att(ius  of  eold  to  the  general  surtiiee  of  the 
body.  The  (xx;urrence  of  eliill  or  rigor  may  be  delayed  by  more  or  less 
vigorous  rubhiug  ur  cliafing  of  the  InKly. 

The  rcdurtinn  of  tenipeniCure  by  one  or  two  degrees  and  marked  trau- 
quillizing  inlhicnce  often  ibilow  the  admiuidtratiou  of  a  tepid  bath — 80°- 
Bo"  F. — r>f  a  dnration  nf  from  five  to  ten  minntes. 

The  ci>otra-indicatious  to  the  nse  of  external  antipyretic*}  are  marked 
debility,  fwbleniws  of  tlie  hwirt's  aotion,  ooolnesa  of  the  surface  and 
eUrcmitit^,  and  intestinal  hemorrhage. 

Chesl-comi>li<'ntion«,  even  when  severe,  do  not  of  themselves  neerwiarily 
CDUra-indinite  the  taiutiouH  eniphvyment  of  anttj>yiTtie  treatment  when  the 
tmpcraturc  bceomes  dangerously  high. 

OtW  «>mplications  and  scpicl^  are  to  be  treated  in  accordance  with 
gtittral  theni)H!Uti(;  inditations. 

(p)  The  Spiviji<i  or  Edological  Plan. — The  assumption  that  enteric  fe\'ep 
be  artificially  aborte<l  han  hoen  made  i(]x>n  ineuflficieut  evidence.  Va- 
«l  tascs  of  s|Mjiitaneou8  alwrtion  of  the  disease  are  occasionally  ol>- 
•*wH.  The  alleged  tenuliiation  of  euteric  fever  in  the  course  of  a  few  days 
Klnsiilt  of  some  Kj>eeial  form  of  treatment  demands  the  incontrovertible 
cvueoou  of  a  large  serie**  of  cawa  to  estahlir^h  its  ectrre<;tncs3. 

The  systematic  use  of  calomel  in  the  early  days  of  the  attack,  and  the 
>ninini.4tnitiMn  of  antiseptic  remwlles  subsequently,  mui?t  be  regarded  as 
"woil^  under  this  general  plan.  The  use  of  enrbolie  acid,  cither  alone,  or 
W  ComblQation  with  iodine,  as  suggestid  l)y  IJartholow,  during  the  whole 
•wmp  of  the  attack,  has  in  my  experience  appeared  to  be  followed  by  ex- 
**II*ut  remilliii  in  ehildrt-u  as  in  adtilts.  Clini(«l  researches  in  the  direction 
"'apian  of  treatment  Imving  fur  its  nlijecl  some  degrw  iif  influent!  upon 
w  llniilfl  nf  the  body  such  as  shall  diruiniah  their  availability  ns  eulture- 
*wlia  for  infi-etions  germs  arc  not  only  jiistifiiiUli*,  but  in  the  present  state 
"f  kihiwletlgc  arc  irajwratively  demandLtl  by  (he  known  facts  ju  regard  to 
■w  (ati.>4ation  not  only  of  enteric  fever  but  also  of  the  other  infectious 
**■*«»»«.  It  cannot  lie  said  that  investigations  of  this  kind  have  thus  far 
JttMwl  definite  results. 

4.  The  Manat/rmrnt  nf  the  Paiitni  during  Omvalescenvf. — During  the 
*Hy  days  of  convaleseeuce  the  terajM'rature  remains  labile,  and  nbnipt 
'*>fi^c9pcncca  of  the  fever  arc  apt  to  arise  from  slight  causes.  It  Is  there- 
'^^  impnrtant  that  the  jwitieDt  be  cared  for  assiduously  ibr  some  time  after 
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conv^alescencc  is  complete.  For  at  least  a  week,  morning  and  evening  tem- 
perature observations  should  be  taken,  and  during  this  time  the  diet  is  to  be 
restricted  to  milk,  eggs,  custards,  animal  broths  or  jellies,  and  the  lighter 
farinaceous  foods.  At  the  end  of  a  week,  wholesome,  easily-digested  solid 
food,  including  meat,  may  be  resumed ;  but  the  effect  of  such  changes  of  diet 
upon  the  temperature  and  general  condition  of  the  patient  is  to  be  carefully 
watched. 

If  diarrhoea  persist,  it  is  to  be  treated  by  bismuth  and  small  doses  of 
opium,  either  alone  or  in  connection  with  the  mineral  acids.  If  there  be  a 
tendencj'  to  constipation,  simple  enemata  or  ninety-per-cent.  glycerin  sup- 
positories may  be  employed  for  its  relief.  Ijaxative  medicines,  with  the 
exception  of  castor  oil  in  small  doses,  are  inadmissible. 

Milk  punch,  e^-n<^,  and  wine,  once  or  twice  a  day,  may  be  of  service 
during  convalescence ;  but  it  is  important  wholly  to  dispense  with  alcohol  as 
early  as  possible.  Quinine,  iron,  and  cod-liver  oil  may  be  administered  if 
the  convalescence  be  tardy  and  ancemia  persist. 
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Bt  ALEXANDER  COLLIE,  M.D. 


Definition. — An  arute  infwrtiuiLs  diiicase,  clmrnctorizcd  by  an  eni|)tion 
oodiPHkin  of  ilUlefinwl  Ijruwnit^h-rpd  ppnts  ((Collie  "On  Fevers,"  etc). 
Synonymes. — Typlius  (French) ;   Flcckficbor,  FIccktyphus,  Typlms- 

»exwiiliomatismits  (German);  Typhus  (Enj^.);  Petw^liial  Fever  (general  term). 
Definition  of  Cbildrea. — Ten  nad  under. 
History. — On  this  point  there  is  very  little  to  be  said.  The  disease  is 
W,  mrniioned  !>y  any  physician  of  ancient  times;  but  it  lias  been  asserted 
ttst  the  grent  phigue  of  Athens  was  typhus,  an  opinion  which  eould  not 
uvebeoD  hehl  by  any  one  familiar  with  t}-phus  and  with  Thiieii'cli<Ies.  It 
*>•  finst  clearly  ileserll>«i  by  Fnirastorins  in  (he  (iOeenth  century;  but 
t^  tilts  time  forward  it  was  coufotnided  with  other  diM^ases  until,  almnt 
l*4f>,  Jenner  showed  it  to  be  quite  distinct  from  enteric  fever  and  coiise- 
^ucnily  from  everytliinp;  elRe.  The  la^t  great  epidemic  of  typhus  was  that 
which  affoeted  the  French  trtMjps  during  the  Crimaui  War. 

Etiology. — Ti^phus  does  not  arise  primarily  among  children,  but  when 

't  a(i]H-an)  among  nilult.^,  chihlren  of  ail  ages  take  it.     Its  winse  is  unknown. 

*thu  been  confidently  asserted  that  it  ariacs  from  di'stitution,  ovenTrowding, 

•*id  insanitary  conditions ;  but  of  this  there  is  no  more  cvidcnc*  than  tliat 

1^  **lull-pox  or  any  other  inrertious  disease;  so  arises.     Destitution,  hoM'ever, 

B  '^ids  tit  overcrowding,  and  this  inci-eases  the  prolnibility  of  the  existejioe  of 

*  ouw  frotn  whieh  it  may  spread. 

Scnall-pox  appearwl  among  the  wildiers  in  the  Franco-German  War, 
■*^c»  one^  however,  sup|K)sea   that  it  origirmted   rn>m   llie  aggn'gat!<m  of 
^*>fiividnal  sildiers,  but  rather  that  it  was  carried  by  some  individual  soldier 
his  home  and  ihiit  from  him  it  spread.    So  with  t\-phus :  overcrowding 
general  unsanitary'  conditions  do  not  originate  it,  but  they  supply  the 
lition  for  it«  spread  ;  and  the  proof  of  this  Is  obvious ;  for  overcrowd- 
and  Eeneml  unsanitary  conditions  are  permanent,  whereas  typhus  is 
^^^^sioiial.     It  is  essentially  a  disease  of  temjunite  climates.     It  has  not 
^^^**m  roet  with  in  the  trojtics  nor  in  the  tropical  jKirts  of  America.     It  has 
■"^in  time  lo  lime  apjieared  in  most  party  of  Kuropc,  in  the  United  Slates, 
Cnooda,  in  Australia,  and  in  New  Zealand ;  but  it  is  most  commoo  in 

"-land  and  among  the  Irish  inhabitants  of  Great  Britain. 
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It  inay  occur  at  any  season  of  the  year,  bat  it  is  more  common  in  winter 
tlian  in  summer.  Oue  atlaik  pn)t«.'ta  frum  another;  and,  although  there 
arc  said  to  In.'  exceptions  to  this,  the  writer  lias  never  met  with  one.  It  is 
rarely  contnicte<l  from  a  single  cxposnre,  as  is  often  the  case  with  measles^ 
Boirlet  fever,  aiiJ  yiiiall-jK>x.  On  the  eoulrar\',  a  more  or  !««  lengthened 
exposure  is  neecssan,-,  nurses  in  tj^phua  wards  retjuiriug  usually  an  exposure 
of  from  six  weeks  to  three  months ;  but  to  this  there  arc  exceptions, 
es[»eeially  when  the  exposure  is  cloee,  the  cubic  sptice  small,  and  the  ventila- 
tion deficients  Bodily  exhaustion,  the  depressing  emotions,  etc.,  are  said  to 
predi?p*>rie  to  it ;  but  of  tluH  there  is  no  evidence.  Complete  exposure  to 
the  air  is  fatal  to  the  life  of  the  typhus  contagium,  an  excellent  proof  of 
which  is  found  in  the  Irish  epidemic  of  ISW;  for  those  who  la.y  in  the 
open  by  the  rtwdaide  and  iu  tumhle-down  shantips  recovered  in  larger 
numbers  tlmn  those  who  were  received  into  the  hospitals.  The  contagium 
does  not  extend  fiir  l>e\"ond  the  patient,  and  ihenifure,  tritli  due  retfitnl  to 
Citbic  apaee  and  ventilation,  otlier  patients  may  be  treated  with  safetj'  in  the 
same  ward,  so  long  as  iJun/  remain  m  fifrf;  but  when  they  are  "np  and 
aUiut"  they  run  the  risk  of  contraeting  the  diseat^  by  direct  eommuniiation 
with  the  typhus  sick ;  and  this  is  the  practical  reason  against  the  treatment 
of  ty])hua  in  the  general  wards  of  a  hospital. 

Pathology  and  Morbid  Anatomy. — In  the  present  state  of  knowledge 
a  pathology  of  t}-phus  cannot  be  written.  The  characteristic  feature  of  the 
disease  is  the  eniption,  which  is  described  under  syniploraatology. 

In  adults  after  death  "  die  bktud  is  nion?  liquid  than  natural,  and  coagu- 
lates imi)ei*fectly.  The  heart  is  soft,  flabby,  ami  friable,  and  there  is  more 
or  less  latty,  waxy,  or  granular  degeueralion  of  the  muscles.  The  livc-r,  the 
spleen,  the  kidneys,  and  the  mucous  membranes  are  more  or  less  congested  ; 
but  there  are  no  specific  changes  in  these  oi^ns.  In  the  ner\'on8  system 
there  are  few  changes  beyond  congestion.  In  furmer  times  meningitis  was 
said  to  be  a  common  nceurpf?nce  iu  typhus ;  but  that  was  at  a  time  (not  yet 
whoUv  |wisj*ed  by)  when  most  changes  eharacterixtd  by  delirium  were  miB- 
taken'  f.  .r  typhus."     (Collie  "  On  Fevers.'*) 

Symptoma. — Thest;  in  children  are  not  usually  well  marked,  although 
cases  are  met  with  presenting  all  the  severity  so  common  among  adults. 
The  first  symptoms  are  usually  headache  and  shivering,  followed  by  a  feel- 
ing of  soreness  in  the  limbs  and  back.  The  teni|>eraturc  rises,  the  pulse 
and  respimtions  are  quickened,  the  tongue  is  furred,  the  appetite  is  dimin- 
ished, there  is  some  thirst,  and  a  geneml  feeling  nf  weakness  like  tii  that 
produce*!  by  a  severe  cold.  Towards  the  fiilh  day  the  characteristic  erup- 
lion  apiiears,  and  if  the  case  be  well  marked  it  will  present  the  following 
chara<rtcrs : 

"  It  eonpi«ta  of  three  parts :  (n)  rose-colored  spots  which  disappear  o: 
pressure,  (6)  dark-red  maculsc  which  aa*  modified  by  pressure,  and  {j 
petediia?  upon  which  pressure  produces  no  effect,  and  which  i*ersist  aft 
desith.     It  is  seen  usually  iirat  in  tJie  subclavicular  r^ions,  along  the  lo 
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border  of  the  pectonilm  mnjor,  on  the  wriHtij,  the  back  of  the  hands,  and  the 

pplgastniim,  from  wliioh  jMirts  it  gradually  Lxivcrs  the  body  in  fi-om  one  to 

iKiw  days.     It  is  not  usually  found  on  the  face  and  net^k,  hut  to  this  there 

ire  exceptions.     At  Uie  vfsy  beginning  the  eruption  ooii8i»t8  of  red  iipotfl 

rhirh  disappear  on  prftesurc,  aiul  if  the  attack  be  mild  the  eruption  may 

Guadist  diietly  of  sucli  throughout  the  whole  eoursu  of  tlie  di^eiise;  but  in 

the  9e\'erer  eases,  in  a/hlition  to  tlie  red  sjwtB  there  are  dark-red  ruoeidie,  not 

nnlike  *  fn-rkha'  in  form,  connected  logetlierby  faintly-visible  strealcs  which 

|*rtift]!y  disapiK?or  on  pressure,  to  which  are  a<id«l,  later  on,  diritiiict  |«.'teehia 

upon  which  pressure  makes  no  imprcuwion.     When  the  eruption  in  well  out, 

it  ranainii  out  until  it  dt>ia]>i}eara  altogellier,  which  it  usually  does  towanls, 

or  ewu  after,  the  crisis  of  the  fever.     It  diffei-s  from  enteric  in  that  it  does 

not  rome  out  in  suecessive  crops,  ahhnugh  at  the  vciy  lieginning  spotx  may 

bp  Bi?en  to  come  out  and  disappear  on  various  jmrts  of  the  b<Kly  until  the 

gencml  eruption  apjiears."     (C'<»llie  "On  Fevers.") 

TLe  patient's  condition  in  well-marked  cases  is  now  pathognomouic. 
Gewmlly  he  is  drowsy,  his  face  somewhat  dull  and  dusky ;  his  eyes  are 
injcctnl,  anil  his  hcium'S  somewhat  bhniteil ;  hut  hiri  miiul  in  the  nuijority  of 
OSes  is  clear,  so  that  when  roused  he  answers  intelligently.  IX-lirium  Is 
oiiBsnal,  ami  when  present  is  rarely  marked.  The  temperature  is  usually 
Idit;  but  in  cases  of  smue  severity  it  fluctimtcs  lH!twe<*n  39"  and  40°  C 
(SwCliart.)  The  pulse  vai'ics  from  100  to  120 ;  the  respirations  are  slightly 
•oiv|prate<l ;  tlie  tongue  is  moist  and  furred, — rarely  dry  and  brown,  as  is 

If^im  tlie  <iisi?  in  adnlls  ;  tlie  abdomen  is  flat,  and  (he  bowels  are  %-ariable. 
Tlimoghout,  the  child  sleeps  fairly  well,  although  he  is  scrmctiracH  disturlKnl 
oydirarna.  The  fever  tvintinues  alK)iil  ten  <lavs,  when  a  crisis  occurs.  The 
hunpcjiuurn  falls  suddenly,  the  pnlrte  l)ec<.jmes  slower,  the  eye  clear,  the  ex- 
proaioa  intclligcut,  and  tlie  tongue  clean.  The  apjietite  returns  at  onee, 
«nl  in  two  or  three  days  the  temperature  het-fimi-s  normal.  A?  a  nilc,  there 
ut  mi  ooinpliditiouH  and  nn  setpielie,  but  the  writer  has  met  M-ith  noma  and 
ffenrisy.  There  are  no  relapses.  The  L'oni|ill<.-iitions  met  with  in  adults  are 
^Aenmonia,  pleurisy  with  etfusion,  [Mirotid  swelling,  laryngitis,  diphtheria, 
■ftl  nephritis ;  the  sequelie,  deafness  ;nnl  gangrene  of  the  extremities. 

Dia^imosis. — In  (he  ease  of  childirn   it  should   lie  rememlieretl  that 

■lihiMi^i  they  contim-t  ty])hus  it  is  not  usually  found  among  them  e.\e<-pt  in 

swrialion  with  caws  among  adults :  so  that  wlien  a  east*  is  met  with  in  a 

diikl  a  well-marked  vstie  or  csisi-s  will  prolnhty  l>c  Ibuml  among  it^  a<lult 

idttioDs  nr  neighliors.     It  should  bo  i-emembered,  further,  that  typhus  is 

.      ttttllv  epidemie  t-ither  in  the  distriet,  the  town,  the  village,  the  street,  or 

m   ^he  IwuM!:  st>  that  if  one  case  be  ionnd  there  will  probably  Ixs  otliers  not 

"     ^roff.     The  diseases  with  which  it  is  mt^t  fi-wpiently  eonfounthd,  in  the 

•^^uf  adults,  arr-  acute  piHMimonia  and  clirnnte  Uidney-tliscase.     The  former 

^y  be  excluded  by  examining  the  chest,  the  latter  In  children  can  hardly 

'*  «id  to  exist.     The  most  imjwitaui  and  cliai-actcristie  fentiirc  of  typhus 

*  the  emplion ;  but  it  is  unfortunate  for  the  puqiusc  uf  diagnosis  tliat  it  is 
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rarely  well  iimrkcd  iu  children.  In  the  case  of  these,  therefore,  help  must 
be  looked  for  in  the  general  »urn}um]ii)>^  uf  the  {Httieiit.  The  histon-  uf 
the  case  should  be  carefully  oonsidenxl ;  the  presence  of  other  cases  aimnjjj^' 
the  adult  relatiouu  of  the  cliild  ahnnld  be  inquired  after,  and  the  existenoljH 
of  other  casts  of  *'  fever''  iii  the  ueiglilxtrhood  and  oiuoug  l!ie  eliild'H  frieuds 
aiid  i"elatioiis,  because  solitan.'  cases  are  not  met  with  lu  childreu,  and  con- 
seijuently  when  they  are  a  ca8c  nr  canes  will  be  met  with  among  thcJr  adult 
relations  or  ncigbUirs.  Therefore  an  ill-defiued  "  fever"  in  a  <Jiild  whuMi 
adult  relations  or  immediate  neighbors  wen?  or  bad  been  aftected  by  typhus 
would  almost  certainly  Im;  typhus,  atwuming  of  course  that  there  were  no 
symptoms  or  physical  signs  ]>oiiiting  to  local  disea^.  ^M 

Next  in  imponance  to  these  cuuslderations  is  the  general  aspect  of  tb<^^ 
patient     The  expresaitm  is  dull  and  hea\n.*,  tlie  eyes  are  injected,  and  gen- 
erally he  is  somewhat  drows)'.     With  these  symptoms  there  are  no  loeAJ^f 
changes  to  acctiunt  for  thcni,  for  example,  no  clutrt  nralidomlnal  Hymptomn, 
and  although  the  [»itieut  may  complain  of  headache  he  docs  not  cr)'  out  fi-om 
a*iite  pains,  as  in  meningitis.     If  with  these  symptoms  there  be  a  faint 
mottling  4)f  the  skin,  parli<;idarly  of  the  wrists  and  sulK-lavlcular  regions 
(care  having  been  taken  to  eliminate  **  floa-bitcs"),  there  can  be  little  doubt .,  „ 
that  the  disease  is  typhus.     Entmc  fever  sliould  not^  as  a  rule,  present  annf 
difficulty,  be<uuHt^  the  symiitoins  in  this  "  fever"  are  a  complete  contrast  to 
those  of  typhus.     In  the  former  tlie  face  is  pale,  the  exprc&sloD  ioteUigca^^ 
and  the  eye  bright.  ^| 

Measles  might  in  some  cases  give  rise  lo  diffi<ndty,  for  tn  these  tlie  eye 
is  suffused  and  iujeoted  and  the  expression  drowsy  ;  but  the  eruption  is  most 
abundant  and  nuwt  marked  on  the  face,  whereas  in  typhus  (he  eruption  is 
rarely  on  the  face,  and  when  it  ia  it  is  but  slightly  marked  and  uerO^I 
characteristic.  From  onlinart'  small-pox  the  diagnosis  Is  so  obvious  tliat 
nothing  need  Ito  saicl ;  but  in  adults  the  hemorrhagic  form  of  that  disease 
has  Ijeen  mistaken  for  typhus,  and  the  same  mistake  is  piKisible  in  the  caae 
of  uuvaeciuatcd  children.  This  deiK-nds  mainly  on  two  conditions:  first, 
that  In  pure  hemon*liagie  small-pox  there  are  no  papules,  aud,  second,  that 
instead  of  tliese  there  is  an  abundant  purpuric  eruption.  The  diagnosis 
may  Ix*  made  from  attention  to  the  following  considerations.  In  jmre 
hemorrhagic  small-pox  the  spots  are  verj-  lai^e,  often  like  the  spots  which 
may  be  matle  by  thniwing  ink  fnmi  a  pen  on  white  blotting-paper,  and 
they  exist  in  lai^e  numlx-rs  closely  packed  over  the  lower  abdomen;  VO^M 
brphus  they  are  minute,  nlwut  one-sixteenth  to  one-twelfth  of  an  inch  in^ 
diameter,  and  they  are  distributed  all  over  the  IhmIv.  In  hemorrhagio 
small-{>ox  the  petechial  and  pur|mric  spots  are  almost  in\*ariably  aceonk^| 
|Kinied  by  bl{KMl-<'hits  in  the  ronjunctivm,  and  sometimes  by  large  patches 
exactly  like  tlie  bruises  pnHlueixl  by  blows;  in  typluis  there  is  nothing 
of  the  kind.  In  hemon-hagic  snmll-pox  the  eruption  is  accompanied  by 
hemorrhage  from  one  or  all,  nsually  several,  of  the  mucous  surfaces;  in 
typhus  there  is  uutlilug  like  this.    In  hemorrhagic  small-pox  these  emptiot 


TYPffUS  FEVER. 


in  veil  out  on  tbe  tbird  or  at  tbc  latest  on  tlic  fourth  (Inv ;  in  typlius  t}ic 
cnjAKia  docs  aot  bf^iu  to  come  out  until  about  the  fifth  flay,  is  nnt  well 
oat  till  abfiut  the  seventh  day,  and  doe^i  uot  l>w(nne  peLediial  till  iilKtut 
iJiileaili  flay,  and  In  rhlldreii  it  ia  rarely  j)etet*binl,  because  ui'  the  mildness 
of  the  tliw-asf  and  of  tlie  occurrence  of  the  crisis  at  or  lirfore  that  day. 

Proffnosia. — Tliis  is  usually  favorable;  and  in  tlie  writer's  cxjwrience 
it  lias  invariably  been  so.     It  may  be  gathered  from  the  following  tables : 

LONDON   FEVER   HOSPITAL. 


isB  or  FAUtsm. 


l)  fcan! 


KcKBcx  or  Casks. 


XcMnai  or  Dunu. 


£g 


mU 


lll.TB 


(LONDON)    EASTERN    HOSPITALS   (FEVEK). 


NCMBUt  or  Cwift. 


6   in 
143238 


2f  9 
2110 
Biia 


II   I 


Number  or  DKATm. 


ag:li^g^ 


^i 


lis 
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tiflticH  are  confirmed  by  the  RXiierience  of  T)r.  McCombie,  of  the 
Hospital  (fever),  who  diirlug  the  years  1880-87  had  twenty- 
■Unses  of  t^-phiw  under  ten  years  of  age  and  no  deaths.  But  apjjarcnlly 
tlli«Mppripn(v  i»  not  nniven»al ;  Ijecau.*',  during  the  years  1865-70,  of  one 
■i«lre<l  and  forty-eight  cases  under  live  tnati-d  iu  the  IjoikIou  Fever  Ho»- 
pital  there  were  ton  deaths,  a  mortality  of  6.7  i*cr  cent,  and  of  six  hun- 
•M  ind  sixty-four  admi>Mions  fre^m  five  to  ten  thei-e  were  fifteen  death?,  a 
■nrtalky  of  2.2  per  cent.  The  following  table  gives  tlie  experienoe  of  the 
Sotth-Western  Hospital  (London) : 

SOUTH-WESTERN    HOSPITAL   {FEVER). 


A«t  or  PiTiiumi 


n^UtoUrau 


UjMfli 


KDMBsa  oi^  Cum. 


mu 


10  IX 

3f>r>t 


]3i<ua 


1 

3 

H  3 


NllHBKlt  or  DBAITla. 


^gm'is^silil 


\liM 


I  Cnfiivorable  signs  are  extensive  congestion  and  inflanimntion  of  the 

^m      ''*es  hronehiti.'i,  pleurisy,  nephritis,  laringitis,  and  diphtheria  ;  but  in  chil- 
^M     dtin  o&dcr  ten  theati  complitatiouu  are  very  rare. 
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Treatment. — Typhus  is  for  the  must  part  8o  mild  in  chililrpn  that  active^ 
tn'utmeiiL  is  nirt'Iy  reijiiired.  The  diilil  isiiuuM  [xr  plaoed  iii  a  lai^*,  well- 
veutilatcd  roum,  the  tomiK-nituro  of  which  should  be  about  50°  F.  during 
the  wmtc  stage.  He  hIiuuIiI  bo  placed  in  chaise  of  a  tniHtwarthy  nurse, 
who  should  not,  if  }x>s8ible,  cxceixl  twonty-iive,  ao  that  t^huuld  bIic  contract 
the  disease  she  may  have  the  best  poa^ible  chance  of  recovering  from  it. 
He  should  not  he  nur»ed  by  elderly  |xir80UB,  becauiie  of  the  infectious 
nature  of  the  disease  and  of  its  high  mortality  anion^  those  who  liave 
|Mi5so(l  thirty.  PFe  should  be  fed  on  milk,  beef  tea,  chicken  broth,  bread 
steepi'd  iu  the  beef  tea,  aud  raw  eggs,  of  which  he  should  have  as  much  as 
he  chooses  to  take.  His  mouth  should  be  kept  serupuloiisly  clean  by  wai^hiug 
with  a  soft  tooth-linish  as  often  ns  may  be  newssarj'.  He  should  be  sup- 
plied with  as  much  cold  water  as  he  wishes,  aud  tlu»  may  sometimes  be 
iwd.  He  slumld  have  a  tepid  V>ath  aud  hin  linen  filiould  be  eliangcd  at 
least  ouct^!  daily.  Xo  drug  beyond  a  dusc  of  castor  oil  will  be  required,  aud 
the  folloxving  ts  an  excellent  method  of  udntinlrttering  it : 

"Giving  niixlicine  so  as  to  cause  the  jmtieut  as  little  disgust  as  possible 
is  no  slight  art,  and  worth  any  trouble  to  accomplish.  In  the  first  place, 
the  glass  or  vessel  in  whicii  it  is  given  must  lie  thoroughly  clean,  not  having 
been  used  to  give  a  previous  dose  and  n-maiuiug  unwashed.  The  medicine 
should  never  be  poured  out  within  sight  or  smell  of  the  patient,  if  it  18  In 
any  way  disagreeable  to  him  ;  ami  if  he  takes  anything  alWr  it  the  same 
should  lie  roidy  with  the  doS4>,  that  he  may  take  it  instantly  afler  the  medi- 
cine. Tlicse  remarks  apply  particularly  to  the  administratioa  of  castor  oil 
or  ood-liver  oil,  Ijotli  of  whicfi  are  generally  very  obuoxious  to  adults ;  at 
the  same  time  it  is  ca.sy  to  give  tliem  both  iu  such  a  manner  as  to  rentier 
them  verj-  little  di.-^usting.  I  have  often  been  told  by  patients  that  tliey 
could  not  take  («stor  oil,  but  I  never  found  any  one  who  could  not  do  so 
jwrfectly  well  when  prei>ared  as  follows.  Put  a  teospoouful  of  brandy  into 
a  glass  and  xvet  the  sides  well  with  it,  then  pour  verj-  slowly  the  oil  on  to 
it,  taking  iun?  ti^  keep  it  st>  dinxlly  iu  the  middle  of  tlie  glass  that  none 
shall  touoli  the  sides;  on  the  top  of  the  oil  put  auother  teasfvoonful  of 
brandy.  Before  the  {miient  takes  it,  give  him  a  little  brandy  with  which 
thoroughly  to  rinse  his  mouth,  that  the  oil  if  if  touches  shonld  not  stick  to 
it.  If  he  tlicn  o|>ens  his  montli  wide  and  swallows  the  oil  boldly,  taking 
another  sip  of  brandy  immediately  after  it,  he  will  not  taste  it."  (Vcitch.) 
It  may  l»e  given  in  orangt>jui«!  In  the  sanii-  manner. 

Antipyretics,  such  as  the  wid  batli,  quiniue,  autipyrin,  kairin,  and  anti- 
febrin,  will  rarely  he  rerpiired  in  the  case  of  children,  because  of  the  mild- 
ness of  tilt-  disease. 

Generally  iu  "  fevers"  irritating  applications,  such  as  hi>t  aud  nmslard 
imultices,  should  be  avoided,  l>eoause  of  the  tendency  of  tiie  skin  t<»  sh.ugh. 

Bedsores  should  Im?  extremely  rare  in  children,  and  may  almost  invari- 
ably Iw  prevented.  I'or  this  purpose  the  sacral  aud  scapular  regions  should 
in  sevei-e  cases  Ire  examined  daily,  and,  if  the  akin  be  ob8er\'ed  rcddenii 
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8ome  Bpirit  lotion  should  be  employed  and  a  water-bed  supplied.     Alcohol 

will  rarely  if  ever  be  required  for  the  typhus ;  but  it  may  for  an  accidental 

complication,  such  as  noma.    When  there  is  much  restlessness,  sponging 

with  cold  water  will  be  found  very  grateful.     To  favor  sleep,  the  patient 

diould  be  kept  quiet ;  and  if  it  be  necessary  to  procure  it  by  artificial 

means,  a  warm  bath  followed  by  a  dose  of  port  wine  may  be  given,  and, 

generally,  opium  should  be  avoided.     In  adults  retention  of  urine  is  an 

occasional  occurrence ;  and,  as  it  might  arise  in  cliildren,  the  lower  abdomen 

^ould  be  examined  daily  to  see  if  the  bladder  be  full ;  and  the  statement 

of  the  nnrse  tliat  the  patient  is  passing  water  freely  should  not  be  accepted, 

because  when  the  bladder  is  full  sometimes  it  runs  over,  and  this  dribbling, 

making  a  great  sliow,  leads  the  nurse  to  believe  that  it  is  being  emptied. 

VThen  the  temperature  haa  fallen,  the  child  may  return  at  once  to  his 

wdinary  diet. 
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Synonymes. — Febris  pccurreii8,  R«urpent  tj*pliu3,  Typhus  recurreus, 
Hunger  h'phus,  Hunger  peat.  Spirillum  fever,  etc,  ^M 

Definition. — Relapsinjj;  fever  ia  a  coutaf;ious,  infectious  fever  of  spocific^^ 
origin  (a  spirillum   found  in  the  hluutl   beiug  tlie  sup].xj8ed  cauiie).     Its 
greatest  ravages  are  among  the  ill-fed,  uucloan,  and  crowded  poor.     ItO^f 
advent  is  remarkable  fnr  abruptuess,  ("orainj;  on  with  a  pronounced  chill 
(often  a  rigur)  without  prtHlroniata ;  following  this,  a  sudden  rise  of  lem- 
pcrature  occurs,  ninoing  as  high  as  103°  to  105"  F.  within  twenty-founfl 
hours.      The  attack  consists  of  two  or  more  itarosysma,  divided  by  an 
apyretic  interval.     The  initial  paroxysm  is  genei-ally  the  longest.     This  ia, 
followed  by  an  abrupt  subsidence  of  the  temjierature  to  a  subuormal  poini 
about  the  fifth,  sixth,  or  .«cvcnth  day,  witli  a  profuse  and  exliatisting  f>er- 
Bpiration.      The  second  juiroxysm  begins  about  the  fourteculh  day  from 
the  initial  chill.    It  is  usually  shorter  and  milder.     Headache,  sleeplessness, 
vomiting;,  jaundice,  ami  rionjunctivitis  are  frt^uent  Bjncomitantjf.     It  has  no 
[>eciiliar  eruptiun,  aud  no  palhtjgnomunic  lesion  of  the  solids.     The  spleen 
and  liver  are  enlarged,  and  ten<lemps8  is  found  over  these  organs,  also  at 
tiic  cpig:Lstrium.     Death  is  exceedingly  rare,  occtirnng  usually  in  tlie  cases 
of  those  who  are  constitutionally  weak  or  unsound,  or  from  com  plications. 

History. — It  is  quite  evident  that  relapsing  fever  is  a  ver)*  ancient  dh 
ease.  It  was  accurately  dei^nrilied  by  John  Rutty  in  1739  and  1741. 
fore  this  time,  writers  had  noted  the  priuei|»al  diagnostic  points  in  the 
disease.  During  an  epidemic  in  Dublin,  Drs.  liarlcer  and  Chcyne,  in  an 
article  entitled  "  An  Account  of  the  Rise,  Progretw,  and  DetiHne  of  the 
Fever  lately  epidemical  in  Ireland,  etc.,"  1821,  remark,  "Certain  it  ia 
that  the  fever  of  1800  and  1801  very  generally  terminated  on  the  fifth  or 
seventli  day  by  perspiration ;  tliat  tlie  disease  was  tlien  very  liable  to  recur ; 
that  the  poor  were  chief  sufferers  by  it." 

Tn  1827  the  disea^  was  first  definitely  isolated  from  typhus  and  typhoi< 
fevers. 

The  name  relapsing  fcvor  was  first  applied  to  this  disease  by  a  Scotch 
physician  named  Paterson,  in  1847. 

The  first  recognized  introduction  of  relapsing  fever  into  the  United, 
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was  in  1844,  it  having  Ixvn  then  tra«^l  dirprtly  lo  an  immigraDt- 
It  was  aftenvaixls  similarly  iiitrxKliutil  into  this  cuuutry  iu  1848, 
^nd  again  in  1850,  once  more  in  1863,  and  lastly  in  18ti9.  Tho  diitcasc  w&8 
in  every  caae  irapdrtwl  from  Kuropp.     It  was  diirinj;;  thin  last  e))idcmic  that 

re  writt'r's  upjxirtunity  of  olwerving  the  diswisc  occurnxl. 
Etiology. — Relapsing  fever  is  essentially  a  ountagious  disease,  as  it 
^TMcan  in  ppidcmicH,  theae  epidemics  arising  from  a  focus  and  spreading 
'W^  contact  and  foraitcs. 

Murchison  and  Bogbic  state  as  their  opinion  that  relapsing  fever  is 
x^rsoiv  n^ntagiouR  iu  rhildhood  tliau  typhus.  In  Murchlmin't*  table  (in  bis 
-^v^-'ork  on  Continued  Fevers),  in  two  thousand  one  hundred  and  clevea  ca^iea 
gives  the  following  data : 

Under  5  yean  .    .   , 89  caiies ; 

Fn«n    6  to    9  yc«n 129  cwa; 

Trvm  10  lo  U      "        . 234  cues ; 

From  16  to  10      •*        40dauea; 

Making  under  20  yean 804  oucs. 


Dr.  Pepper,  in  his  "  System  of  Medicine,"  giving  the  statistics  of  the 
^liUdilphia  epidemic,  says  that  in  the  eleven  hnndre<l  and  sixty-four  cases 
^^lIuHil  by  hira,  two  hundred  and  twenty-five  were  under  twcuity  years  of 
*^v,  the  youngest  being  children  between  two  and  three  years  old.     It 
^'OHJd  seem  from  the  foregoing  statistics  that  the  disease  is  very  rare  in 
•'ftrly  infancy.     In  the  first  year  or  twn,  as  is  sliown  by  thr«e  tuhlcs,  as  ia 
uuiny  other  contagious  diseases,  j)erliap3  thediscose,  if  preseut  at  all,  is  light 
*od  often  unrecognized.     It  is  not  now  believed  that  scanty  food  and  filth 
t*rijpnatc  the  <liw'a«',  biit  we  do  know  that  tlicy  favor  its  pn>]Higali(in.     Em- 
ployment does  not  seem  to  iutluencc  the  attack.     The  essential  cau^  seems 
to  tie  a  spirillum  in  the  blood,  discovered  by  Obermeier  in  1873.     His 
oWa^-ations   have  been   eonfimicd   by  Kfich,  Albreclit,  Miillmuser,  and 
<*hct8,  which  seems  to  prove  that  the  disease  is  due  to  these  filaments. 
Tie  otuse  bdug  present,  the  disease  spreads  under  conditions  contributing 
Acnto,  cspetnally  among  the  lower  classes. 

Relapsing  fever  has  not  found  a  home  in  the  United  States.  It  occurs 
■ily  lUong  the  linea  of  ooramercial  interconree  in  slight  epidemics,  and  then 
*ly  lo  reappear  when  again  intniduced  fmm  Eiiro|)e.  The  pruluible  niuso 
"f  this  is  tliat  our  people  are  better  fed  and  more  free  from  squalor  than 
^  poor  of  some  foreign  countries,  where  famine  and  distress  attend  the 
fiulure  of  their  few  and  sometimes  scanty  crops.  The  last  epidemic  in 
Pkaidelphift,  in  1869,  followed  an  epidemic  of  typhus  (1867-1868),  which 
■bonnoeeded  another  epidemic,  one  of  cerebro-apinal  meningitifi  (in  1866 
M  1867).  No  Jamine,  at  home  or  abroad,  preceded  tliis  outbreak  of 
"^iwing  fever. 

Pftthology. — Cadaveric  rigidity  in  relapsing  fever  is  of  sliort  duration. 
The  blood  has  sometimes  been  found  in  an  altered  condition,  the  white 
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corpuscles  Iwing  in  eswss,  tlie  reil  ones  creiiatMl  and  cliHturtwl  ami  not  foi 
ing  iu  ruuleaux.     The  bluod  is  I'ouutl  cither  U(|iiid  or  suit  and  gnimoug. 

The  lungs  are  congested,  and  eoraetimes  evidencca  of  the  early  stage  of 
pneumonia  are  found.  Ij<i1mr  pueuiiioiiia  was  fount)  iu  thirty-lhree  jwret'ut. 
of  the  autu|)8ics  of  the  I'hiladeljiliitt  qjideuiic  of  18U9  uud  1870,  us  reixirttxl 
by  Dr.  Pepper ;  tlic  statistics  of  otlier  writers  aliow  an  average  of  alx>ut 
twentj'-four  jht  t^ut. 

The  miist:ular  ti.ssue  of  the  heart  h  fuuud  in  a  state  of  acute  fatty 
generation,  especially  where  ileath  occure  in  the  later  stages  of  tlie  disease. 

Tht>  brain  m  u;>uully  ^oi\  and  flabby,  hut  otherwise  uonual. 

Little  or  do  cbuuge  is  fuuud  in  the  spinal  cord. 

The  raucous  membrane  of  the  stdmacJi  is  sometimeH  aingested,  and 
be  even  ecc^liymotie,  but  il  Is  ofleu  normal. 

The  intestines  are  usually  normal,  being  in  Bome  rare  cases  dotted  wit 
Byoia  of  ccchymosis, 

Tlie  liver  is  found  enlarged,  congested,  and  fatty.     The  lai^r  duets  are 
often  found  in  a  state,  of  catarrhal  inHanunatiun  ;  and  Miinch  has  observed^ 
the  same  eouditiou  in  the  minute  bile-duds.  ^| 

The  spleen  is  enlarged,  sometimes  enormously  (one  having  been  found 
to  wergli  Hixty-<nght  numx's),  mul  filled  with  free  grauulaa*  blood.  OL-casiou- 
ally  absct-sses  ai-e  found,  which  may  be  quite  large  or  jxjrhajjs  minute.  Oa 
Bectiou  of  tlie  capsule,  the  pulp  sometimes  pufis  out,  as  if  under  pressure 
from  M'itliin.     lUunorrliagic  iiitarx;Ls  are  not  rare.  ^H 

General  peritonitis  is  sometimes  fuuud,  bat  it  is  much  more  frequentl^^ 
localizc<l  over  the  spleen, — in  some  instances  pro<luced  by  rupture  of  the 
capsule  of  this  organ,  from  exteiisivp  and  rapid  distention. 

Where  jaundice  has  been  present  during  life,  the  iutemal  tissues  ai 
found  stained. 

Emaciation  is  not  marked,  especially  where  death  oocurs  early  In 
disease. 

Symptomatologry. — Relapsing  fever  is  a  disease  which  affects 
sexes,  and  all  ages,  with  pcrlia|)9  tlie  exception  of  infants  under  one  year 
age.     In  cUilditn,  as  a  rule,  the  symptoms  are  less  itiarkid,  and  not  iinfre-" 
quently  tiie  disease  is  of  the  abortive  tyjw? ;  that  is,  there  exists  a  teudeucy. 
to  nm  a  shorter  and  milder  course  than  in  adults.  ■ 

Tlic  invasion  of  this  fever  is  usually  as  follows.  The  adult  jmlient  is  at 
work,  or  the  child  is  at  play,  during  the  day,  apparently  in  full  health  ;  an 
abrupt  cliill  or  rigor  comes  on,  and  in  an  hour  tJie  tompemture  may  run  up 
to  105°  F.,  with  a  quick  rapid  pulse,  sharj)  )iain  in  the  head,  darting  pain 
in  the  limbs  and  loins,  no  desire  for  fwxl,  and  great  thirst.  The  digestif 
tract  especially  suffers,  as  shown  by  vomiting  and  anorexia. 

The  enlargement  of  the  spleen  is  rapid  and  ofleu  great ;  the  Itver 
similarly  affected,  but  usually  not  to  so  great  an  extent  as  the  spleen. 

fif/rt/wwf. — The  fever  usually  risi^s  the  Bccon<l  time-  The  jiaroxysra  in 
each  succeeding  relapse  is  usually  shorter  and  less  severe ;  the  tcuiperatuFe 
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tei ;  cturing  the  intcn'al  tiierc  ia  leiis  perspiration ;  smd  exhaustion  i»  not 

iSftrked  oa  in  the  iirst  int^rmis.-'ion. 

Totiffue. — At  first  a.  wliiU'  fur  iiuiforinly  covere  the  whole  oi^n,  but  in 

TWO  days  the  appearance  is  marked  ;  the  11^)6  and  borders  become  more 

«J*«pIy  red  in  cnilor  timn  is  iiatnrul ;  the  color  of  the  oentre  will  be  found 

«f  aailvcr>*  whiteness.     Oceuriiunally,  litter  on,  it  ap|)ear»  us  if  rt>bt)ed  of  its 

xnucous  membrane ;  but  this  is  seldom  the  ease  except  in  tiic  typhoid  form. 

^Duriuf^  Ihi'  inttTuiiHsion  it  iisti:klly  iK-t-onii'S  rlKin,  but  niny  apiin  retiiiTi  to 

dte  euiiditiou  described  in  the  tit^t  ^laruxysiu,  and  e<jrrcMj)uudiiig  cUanges 

xnay  take  place  with  every  exacerbation,  eoutinuing  to  the  end. 

ApjH-iift'. — The  appetit*'  is  rapidly  lost,  at  the  commencement  of  the 
^disease ;  and  even  di^gu^^t  fur  food  utleu  eubUi-^,  with  iuability  tu  retain  it; 
l3Ut  during  tlie  intermissions  it  is  sometimes  continuously  craving.  This 
xB.ppetite  sliould  be  gratified  with  care  and  judgment. 

Vomititiy. — In  alxmt  oue-tbird  of  the  oases  there  is  vomiting;  the 
^SE^ozuach  is  irritable  during  tlic  first  juiroxv^m,  and  lesH  ao  in  those  which 
:^<)Uow'.  The  matter  first  vomited  consists  of  the  contents  of  the  stomacli, 
aa-XKl,aiW  much  retching,  it  is  sometimes  bilious,  thongli  verj'  rarely  bloody. 
JJiarrfuca. — Thi«  ia  tpiitc  fnxj^ueutly  pre^iut  late  in  Uiis  dlsea^'.  It  is 
^5«iieraIIy  dyspeptic  in  character.  The  stools  are  dark  and  offensive, — the 
l,saltt'r  wUMlition  being  caused  by  the  uudige8te<l  ftKKl.  Tlie  alHlnnien  is 
'Kk<jnual  in  ever.'  respect,  except  in  the  teuderuess  foimd  over  the  region  uf 
*-Hc  epigastrium,  spleen,  and  liver. 

Lifer. — This  organ  is  enlaiged,  sometimes  greatly  so,  diminishing  again 
*ltiring  the  inti'n'al  between  the  iiaroxysms.  In  the  ne^o  race  the  liver  ia 
vsaually  more  extensively  afteeted. 

Jauntlioc  to  a  greater  or  less  degree  was  a880<'iated  with  the  epidcinic  of 
1669  and  1870  tn  Pliilndelpbia, — in  aljcnt  from  tweuty  to  twenty -five  per 
^J'^nt.  of  iJje  cases,  as  reported  by  Dr.  Pepper.  It  ia  much  more  iirqiient  in 
*^e  African  race  than  in  tlie  white.  This  is  prolmbly  due  to  obstrutHion  of 
*iie  biloMlurts  from  catarrhal  iufluunuatiou,  rather  than  to  suppression,  as 
t»^fon'  staled  ;  fur  the  lai^  ami  buiall  duets  are  olleu  found  in  a  state  of 
^Kxflammation  at\er  death. 

Spiern. — Tiiis  organ  in  invariably  enlarged,  and  becomes  so  rapidly, 
CMauHng  tenderness  over  the  splcnif  region,  with  heavy,  dull,  dragging, 
ling  pain.  As  in  the  case  of  the  liver,  the  enlai^>nient  generally  hul>- 
*i^w  penvptibly  during  the  interval  lK*tween  the  ijoroxysms,  inen-asiug 
*S^n  during  the  exacerbation.  Sometimes  the  capsule  cannot  withstand 
tifc*  titrain  of  the  pressure  from  witliin,  niptnre  takes  phux;,  and  absceasea 
uonally  form,  which  may  o|>eu  into  the  [leritoneal  cavity.  Peritonitis, 
general  or  hx-al,  may  Ik-  caused  by  this  accident.  The  spleen  some- 
loontinnes  enlarged  atler  the  patient  recovera. 

Epitituri*  is  quite  frequent,  but  ui^unlly  much  less  so  than  in  typhoid 
ftn-w, — some  statistics  giving  five  per  cent.,  others  as  high  as  twenty-five 
VerwQt,  varjing  witli  the  tyjK'  of  the  epidemic. 
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Htart. — ^This  the  central  organ  of  the  circulation  is  greatly  cripplwl, 
especially  in  the  latter  stages  of  the  disease,  from  impairment  of  the  mii^Huilar 
tiHsue.  The  avfitolie  sodikI  is  cousejpiently  wtiikt'ned  or  inaudible,  and  the 
diastolic  sound  is  sharpened.  During  convalescence  an  auiemic  murmur  i^ 
hcanl  with  the  s^'stole,  together  with  a  hum  in  the  right  jugtilar  vein.  Dr. 
Pai-n"  ntJtcd  a  hK>wiug  murmur  at  the  base  of  the  heart  and  over  the  g;rcat 
vestiels  during  both  paruxysms.  This  murmur  disap[>eured  during  tho 
intcn'al. 

Puliic, — The  pulse  is  fretjuent  during  paroxysms,  sub^ding'  to  normal 
dunng  the  Intcrmissiuus.  It  is  usually  strong  and  full,  earlier  iu  tlie 
disease  j  but  later  it  becomes  weak  and  frequently  dicrotic. 

A  CHART  FROM    MUKCHISOX   "ON    RELAPSING  PKVER." 


3        4 


la     19 


01 


Tbu  t«ui]>crutiire  LsaUlU^  iiTciKUlftT.    The  patlem  hud  pftssed  UinMigfa  ft  simUu  uuck  three  tnonUift 

prerlauslr. 

Pnm  and  Sorrnem. — Besides  the  pain  iu  tho  houd  hereafter  mentioned, 
the  musi^es  of  tlie  limba  and  liack  are  found  to  Im?  sore  on  pressure,  and  are 
Bom(^ime3  excruciatingly  painful.  The  joints  arc  oilen  painfully  atferted. 
In  some  oases  these  s>*raptonis  continue  during  the  intervals  bctwccu  the 
paroxysms. 

Nervous  System. — Nenralgias  of  spinal  origin  are  often  present,  Paml- 
yses  nf  musrles  or  limbs  occur,  but  of  short  duration,  rapid  recovery  always 
taking  place. 

Deiirium  is  remarkably  rare,  ooasidering  the  great  ele\'ation  of  temper- 
ature. 

ITeadnche  is  quite  common,  generally  frontal,  rarely  extending  to  tho 
oodpital  r^ioo. 
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Temperature, — The  tem|)eratiire  is  so  peculiar  that  the  disease  may  be 
lally  dia<!D05ticatC'd  by  a  chart.  Some  cxt««lii)gly  rare  cases  of  malarial 
rer  may  rfsemhle  it,  but  by  close  observation  of  two  or  morc  eluirta  a 
pusitive  diagnosia  niay  be  made.  The  rise  is  abrupt,  and  a^  high  as  frora 
103°  to  105°  V.  early  in  the  first  pamxysm,  nwhiiii;  106°  or  107**  on  the 
day  of  the  remifwion,  then  falling  lo  a  subnunnal  point  to  ascend  a^in  to 
105°  or  106°,  or  even  higher,  during  the  stt'ond  iKimxysm.  (See  tcniperatnre- 
ehart,) 

ComplioationB. — In  the  lungs  we  nmy  liave  pneumonia,  or  hypostatic 
uongv!<tion,  from  wbirli  tlit-  iie^ru  rai-f  KtiHcre  mure  tlian  the  white.  Acute 
de:$()uainativc  nephritis  is  oeeosionally  noted,  but  it  \tt  ipiile  rare.  The 
pnKJtitioncr  should  I«>  on  the  wateh  for  renal  symptoms,  as  this  ci)nij)lica- 
tiuD  is  a  fruitful  i^ourte  of  dau^T. 

ParutitJs  may  m-cur,  but  is  mueh  more  rare  in  this  disease  than  in 
tx'pbus  or  typhoid  fever. 

Glanlulur  swellings  and  al)sces8e3  arc  sometimes  present,  especially  in 
ill-conditioDul  cliildren. 

Some  authors  state  tliat  diarrluea  ooeurs  iu  one  per  t-eut.  of  the  eases. 
There  liave  beeu  epidemics  where  diarrhoea  has  been  present  Jn  titty  per 
cent,  of  the  ca»pn. 

Hi-nii<rrha]j^'S  from  tlie  stomach  or  bowels,  or  from  both,  are  not  very 
lire  eoniplicfltinns  in  some  epidemics. 

Typee. — A  mild  form  is  seen  oeeasionally  among  children.     Among 

healthy  eiiihlreu  with  favorablt.-  surroundings  the  type  is  less  severe  than 

in  the  cnsc  of  adults.     It  is  true  of  this,  aa  of  alma^t  all  other  contn^ous 

diflcnses,  that  the  later  eases  in  lui  e[»ideniic  are  likely  to  be  less  severe  than 

thu'  wirlier. 

biliuus  fufin  of  rclnpt=.ing  fever  (so  conHidr^rcd  by  most  authors)  is 

d  by  I><'I)crt  (Zi(m.s84?n,  vol.  i.,  Am.  rd,),  who  calls  it  typhus  biliosus, 

or  bilious  typlmid  (ever.     It  is  seen  in  some  virulent  epidemics,  prevailing 

«^)erial!y  in  the  negro  race.     In  Ireland  it  wa*  c-jilled  the  congestive  fnrm. 

7  ft  id  tJie  malignant  type,  ami  is  as^i^iat^Kl  with  typhoid  symptoms,     .Taun- 

dace  mniolly  fMXHirs  at  the  on.aft  »f  tlic>  diseiusi,  associated  with  hemorrhages 

'*"<tia  the  nose,  stonuu?)i,  and  Im-iwcL*,  petechial  eniptions,  diarrhoea,  and  a 

Koirer  temperature  than  is  found  in  sthenie  en.«rs.     Death  takes  phw*  fmm 

*^3^auHtio[i  and  ixillapse  tlunng  the  intermission,  otx.'osioually  assoeiated  witli 

^*«*ina,  and  sometimes  with  unemic  symptoms. 

The  mortality  in  relapsing  fever  varie«*  witli  the  epidemie,  c'la.ss,  age,  etc. 
I>«tth  is  u«iially  due  to  tximplicatiou!*,  sequche,  or  some  weakness  of  the 

It,  Mich  as  organic  heart-disease^  renal  diseases,  etc. 
Diasnosia. — The  principal  points  in  the  dijiguosis  of  iJie  disi-asc  are  : 
1.  The  spirilium,  which  is  to  Iw  found  in  the  blood  by  a  mii-i-oseopical 
f^^aminadoa, — that  is,  if  the  conclusions  of  Obermeier  and  othere  are  oop- 

1  The  tcmpemturc.     Iu  relapsing  fever  the  rise  of  tcmpei 
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abrupt  and  rapid.  Lebert  say»  (Zituiuseu,  vol.  L  p.  283,  Am.  en.), 
"  The  wjurse  of  re1a|)ising  fever  is  so  charooteriscic,  tlmt  even  in  ihe 
bogiuning  of  an  epidemic  a  mistake  can  scarcely  bn  made,  providing  the 
tem|>erature  be  mitoL"  Withiu  twenty-four  hours  the  tcmfKraturc  reaches 
lO:^*"  In  105°  F.  On  the  fifth  or  seventh  day  it  falls  precipitately  to  a 
Bubnormal  point,  where  it  remains  until  nlw)ut  tJie  fourteentli  day,  when  it 
rises  abniptly  again,  which  is  the  commcuoement  of  tiie  iKiroxysm.  After 
a  few  days  il  dni|>s  agniii  as  hefore.     (Sl-o  tempemture-ohait,) 

The  splenic,  hepatic,  and  gastrin  symptoms  are  marked.  The  spleen 
becomes  suddenly  greatly  enlarged,  and  this  eulargc-mcut  is  oaAtx-iated  with 
great  tenderness  over  titat  region.  The  liver  is  also  usually  enlaixetl  and 
tender,  and  the  stomach  is  apt  to  be  very  irritable,  and  sore  on  pressure. 
Mtjsctdar  pains  and  pain  and  soreness  in  the  joints  arc  fre<jucntly  present. 
Diarrhcea  is  a  mmuion  symptom,  and  ophthalmia  is  more  fi-equently  found 
tlian  in  any  otlier  disease  likely  to  l>e  confounded  with  relapsing  fever. 

There  is  no  specific  eniption  in  relapsing  fever,  but  sometimes  patients 
are  seen  with  herj>e3  labinlis,  sudamina,  and  less  commonly  slate-oolon^ 
fijMita.  Occaaioually  a  rulieoloid  eruption  lias  betju  noted,  with  oaturrhal 
ffpnptoms,  much  loss  markwl  than  those  which  are  usually  present  in 
measles.  The  bi'ain-distiirl>aneea  are  mild  when  oom|iaretl  with  those 
oocun-ing  in  other  feveirs  with  high  lenii»eraturt'. 

Differential  Diagnoels. — Fi-otn  tfie  Eruptive  Fevrrs. — Thcro  is  no 
specific  eniption  in  relapsing  fever,  and  there  are  no  abdominal  s\'mptoms 
such  as  are  fiiund  iu  typhoid  fever.  In  relapsing  fever  there  ia  sometimes 
seen  Q  nibcoloid  eruption  apiiearlng  al)out  the  fifth  day,  at  the  criws  or 
8ubse<|uenlly,  witli  mild  catarrhal  symptoms  as  com|>ared  with  measles. 

TABLE  EXHiniTINO  THE  mPFKRKN'Tr AT,    mAGNOSTS  OF  RELAPSING, 
REMITTENT,    AND    YKLL(»^S•    FKVERS. 


Rkluuso  FKTia. 

BixtmiiT  Tkveil 

YELLOV  FtXIOL 

From  Europe. 

From  fn*»ili-wiiter 

From   the  OulT  of 

]riwlHnd><.     und 

Mexico. 

stBjntnnt  wuter. 

Very  Rreat. 

>*..t. 

Infrption. 

ViT\-nipi<l.  140  to  170. 
I05<*|/jlOT°F.,arHw.*k. 

Not  nijiid. 

Kawlv  over  100. 

Tem(>cnitui«    .... 

Rcmittcnl. 

Rart^l'v  over  104*"  F- 

Tho  cxLTption,  Bod  Ute. 

The  exception. 

The  liile. 

Hemorrhage     .... 

Rnrc. 

Niire. 

V«Tv  IVtsjuenU 

Frost 

N<i  effect. 

AiTe«t«. 

Arrwt*. 

Jfo  iiifliicnoe. 

Cures. 

J*u  effiwt. 

NumlKTuf  pnroxvsmit 

UbuuIIt  two. 

Uttully  one. 

One. 

Enliiriiwaont  uf  livtr 

and  epifwn      .... 

Both  much  cnlnnred. 

Both  enUTY;od. 

Verv  littlf,  if  nnv. 

Colur  of  liver  .... 

Rni;<iT^t.'d  tind  dark. 

RMiixed. 

"Bullor-vellow.'^ 

Fatality 

Rare. 

Rare. 

Very  great. 

f)vm  typhoid  or  h/phtJi  fetvr  it  is  distin^iishetl  by  the  muscular  pains, 
the  remarkable  splenic  symptoms,  and  the  peculiar  tcmpcratare. 
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Proffnoeda. — In  youth,  relajitiiug  fever,  likf  typhus,  is  generally  of  a 
XJuUl  tj-pL- ;  hcnw  the  pRi^nusis  is  more  fiivoraMc  than  in  Uie  case  of  adulta. 
*The  robust,  an<l  (when  the  disease  is  uneomi>lit'atod)  almost  all  juticnte, 
^nacover.  In  the  t-aiM?  of  the  aged,  the  inteiiipemie,  or  those  with  weak  hearts, 
«^ithcT  from  fiitiy  dcgeueratioo  or  from,  valvular  lesion,  the  pruguo^is  m  lees 
.-orable. 
The  mortality  raugeit  from  two  to  twenty-eight  per  oe-nt.,  varying  with 
•^lic  type  of  the  epidemic.  The  greatest  utimhcr  die  in  the  ejiideniicH  M'hen 
'CJie  m;iliguint  form  is  fouud.  The  mortality  may  be  increased  by  the  sur- 
K^MUHliugii  of  the  patient,  by  hLs  habits,  or  by  the  frinmmwtanpe  of  race 
^the  negro  espeeiolly  sufl'ering).  Early  in  the  epidemic  tlie  disease  is  gener- 
-■ully  more  sc\'erc. 

Wlicu  unemic  Hymptom»  are  found,  with  allmmlnuria  and  suppreesed 
:^Bmm]  SFcretion,  the  eaw  l)eeomes  exceedingly  grave. 

Great  mre  should  be  taken  to  avcMiI  viidwit  4)r  t(Mi  Itmg  continued  exei^ 
^oisc.     Tliis  precaution  may  save  life  which  would  othei-wise  be  lost. 

Treatment. — flt/fftene. — Prevent  contagion   by    isolation,   ventilation, 

ition,  and  <'leunlinc»i4  of  the  rtiom  and  of  the  patient. 
Xone  but  the  uurse  should  visit  the  room,  and  no  one  (not  even  the 
xiun<e)  should  oocupy  the  bed  used  by  the  patient.     If  the  patient  is  an 
2  niuate  of  a  home  or  on  asylum,  he  should  be  removed  to  an  isolated  and 
^uict  lueation. 

A  plentiful  supply  of  air  should  ite  in  the  room,  but  no  draughts  should 
^M"  allowed,  otlirTwine  there  may  be  danger  of  pneumonia,  and  other  com- 
^liiBtion^,  the  result  of  exposure. 

Fumigation  with  burning  sulphur  and  other  disinfectant  substances  is 
Avntm  mended. 

CIcauIiiK'ss  of  the  room  and  of  the  potiout  should  be  carefully  attended 
%o.  The  Tvalls  sliould  be  cleansed  by  whit^-wiLshing  or  serubbing,  or,  if 
^[lered,  tJie  pafM-r  should  1m>  remove<).  The  liedclothcH,  and  the  eluthing 
«f  tlie  patient,  sliould  be  frequently  changed,  and  as  soon  as  they  are 
removed  they  should  l>e  immci^^cil  in  a  carbolie-acid  solution  (3i  to  Oi), 
«r  in  a  dilute  mlution  of  ehhiride  of  limp,  or  in  a  ccirmeive-sublimate  solu- 
tion (1  to  1000).  The  furniture  may  be  washed  witli  a  »jIution  of  corro- 
Aubllmatc  of  the  strength  of  1  to  2000. 

The  Ijody  of  the  patient  shniilil  In?  w:ik1ih1  with  some  disinfecting  solu- 
tion.  This  is  for  a  twotidd  purpose:  first,  to  cleanse  the  skin;  secondly, 
to  render  inert  the  poisonous  exhalations  from  the  body. 

Tlii»  may  also  Ih?  ac^<)nlpliI^h^•^l  by  tiiHxilic  a'-id,  a  drarlim  to  a  pint  of 
vster ;  or  by  a  solution  of  the  si  rtlium  silieo-fluoride,  two  grains  to  the  ounce. 
There  are  cither  washes  that  will  destroy  the  germ  and  at  the  same  time  not 
injure  the  inkin. 

NouHsfimeni. — Give  good,  nourishing,  and  easily-digested  food,  in  mod- 
I  jRte  quantities,  and  at  suitable  intervals.     Do  not  ox'crload  or  crowd  the 
ttomacb. 
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McrticaHon. — All  authors  of  experience  uuitc  in  the  opinion  that  there 
is  no  specific  treatment  for  relapsing  fever ;  that  is,  there  is  no  remedy  that 
will  prevent  a  ret^urrRnL-e  of  the  |tarox_V!-ins.  Eiirly  in  the  <iistai*,  aiid  in 
mild  casea,  which  ia  the  tyi>c  usually  seen  among  children,  also  among 
the  robust  at  any  age,  %'en-  little  minlirinc  is  required :  a  laxati^-p,  or  an 
alterative  unil  a  laxative  eomhiiiixl,  a^  pil.  Iivdrarg.  or  liytlrar^.  chluridum 
mite,  followed  hy  a  saline.  Where  vomiting  is  present  (as  is  frequently  the 
case,  nad  es|>oeialIy  where  it  is  quite  iwreistent),  unall  doses  of  calomel  and 
opium  wiiabiued  will  generally  iiliay  iL 

In  severe  cases  tlio  general  principles  laid  down  for  low  fei'ers  are  to 
W  oljsen'cd,  with  a  few  specific  suggefttions,  whicli  are  here  given  for  tlie 
guidance  of  the  practitioner. 

For  headache  during  the  paroxysms,  apply  ioe  to  the  head  in  an  ioc-beg 
or  bladder,  or  «)ld  water  in  au  iudia-rulber  bog,  or  cold-water  cloths.  At 
the  same  time  plane  the  feet  in  hot  mustard- water.  This  treatment  should 
he  repeated  if  nixxtwanr'.  I^-^icJnng,  and  dry  or  wet  cupping,  are  sonietimefl 
of  great  service,  especially  iu  plethoric  eases;  blistering  is  better  than 
taking  blotxi  for  the  weak  and  anmmic.  Autipyrin  may  be  of  sci'vloe  in 
such  rases. 

SIceplcssDcsa  is  often  the  cause  of  great  solicitude  and  disivntfort 
Potassium  brf>mide  is  sometimes  of  value;  opium  and  morphine  can  be 
given,  but  the  latter  two  aru  Iiiiulvisuhle  in  cases  with  kiilney-complications. 
Chloral  should  be  given  with  caution,  especially  iu  the  later  stages,  at  which 
time  the  nniscular  weakness  is  marketl,  iu  which  the  heart  may  parttci|)a(e. 
Chloral  is  not  so  dangcTotis  when  (Tondiitufl  with  one  or  more  heart  tonics, 
such  as  digitalis,  strophauthus,  fluid  exti-act  of  cactus  grandillora,  citrate  of 
i-affi'ine,  or  caffeine. 

Htairt-faihire  otturs  either  during  the  stages  of  depression,  attended  by 
exhausting  sweats,  or  late  in  the  disease.  Order  al>solute  rest  in  a  recum- 
bent position,  and  at  the  same  time  administer  heart  tonics  (as  mentioned  in 
till-  lust  panigraph),  along  with  aUxihol,  (iirhonate  of  ammonium,  and  other 
stiuiulanis,  besides  turpentine  stupes,  stimulating  frictions,  and  dry  cupping 
over  heart  and  luugs. 

In  high  tcmiw'rature,  sponging  the  surfiirc  with  cold  or  tepid  water,  or 
witli  vinegar  and  water  a>nibined,  Is  of  great  bcuefit ;  or  largi'  dascs  of 
quinine  or  antifebriu  or  antipyriu  may  be  given.  Phenacetinc,  from  its 
less  depressing  Influenw  on  the  heart,  sw-ms  Iti'tt^T  fitted  to  the  later  stages 
of  the  iliseasc.  Avoid  aconite,  vcratriun  viriile,  and  all  depressing  medi- 
cines, particularly  in  the  later  stage.  A  nice  fever  mixture  which  may  be 
given  to  children  with  irritable  stomach  is  the  following ; 


U   Sodii  "bicarb.,  gr.  iv  ; 
CreMOti,  gtL  j  ; 
Liq.  potnafl.  citrat,  ^ivu; 
Syr.  lurAntil  oort.,  <).  «.  ad  fji. 
M.  Sig.— A  tcaipooDfUl  every  two  hours  for  s  child  four  yean  old. 
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Jaunditv  sliuuld  be  troftU->d  by  the  milder  remedies  usually  employed  in 
atarrlml  jimndifY'. 

Musfuliir  |uiiii.s  may  Ih-  juilliated  t>y  rubhiiig  tbe  seat  of  tfac  itain  with 
dtkimfomi  liniraent,  almhol,  snap  liniment,  eto. 

For  i(plpnir  paim^,  iipply  a  mid-water  Ijottle  or  Itag,  or  a  poultice,  over 
Um!  :f)tItrQii;  n^oi),  Ix^iiifr  (r<ovoni<xl  by  the  Keiiratiou  uf  tlic  palieut. 

Typhoid  i^ymptomti  are  to  be  treated  in  the  same  manner  ob  any  disease 
irilh  tht'  t>*phoid  condition.  Support  the  heart  and  nen'oug  system  with 
Hiwokata,  either  (^'ueral  or  diiriisible,  midi  as  alcuhul,  digitalis,  auunouium 
(rtooite,  lod  ton)i«. 

Vomiting,  which  has  been  before  alludwl  to  with  snggc^tions  for  trent- 

jpent,  uuiy  Ix*  often  ulhiytti  by  plain  socla-water  iu  small  quantity,  or  by 

ii(ntrarj-  abstinena-  from  food. 

Ihirinp  eonvalcseeuce,  catilion  the  patient  and  nurse  as  to  the  impor- 

twwdf  al>snbite  rest,  as  there  is  often  groat  danger  of  heart-faihire  if 

this  iiijnmiion  in  unheeded. 

The  tnatmeut  for  the  convalescent  stage  consists  in  rest,  together  with 
tooioi,  such  a.«  rinrhona,  in>n,  and  extraet  of  malt,  al(?ohol  alno  if  rfvjiiired, 
wd  gtKid,  nonriHliing,  and  eaaily-digrsted  RkkI.  Ijciter  on,  a  iliangi'  of  air 
lay  be  dirt-ctod,  always  cautioning  the  patient  to  avoid  fatigue.  Frictions 
•«fr  iUt  entire  surface  with  aleohol,  liay  nim,  whiskey,  or  New  England 
nun  aft)  gralrfiil  as  well  as  strrnt^hcninp  to  the  paticiit. 

I^eamouiu  s^hould  Ik?  treated  iu  the  same  manner  as  typhoid  pneumonia 
ootnplicating  any  fever. 

Afaiocaafs  Hhouhl  \k  treated  on  general  principles. 
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Definition. — Prolxibly  a  micmbic  diecase.  It  is  moiiifcstcKl  chiofly  by 
the  occurrt'iice  of  cerebn>-s[tiiial  meningitis.  Ita  pniniitienl  symptuniH  are 
8iich  m  meningiti^<  gives  rise  tn, — tn  wit,  fever,  luanliuihc,  tonic  uontrartion 
of  the  muacica  of  tlie  nucUa,  Iiyperastlicsia,  and  neuralgic  pains  in  the  trunk 
and  cxtrcmitios.  It  is  nou-i?oiitagi<iiis,  «r  cxintajrioiis  in  a  very  low  degree, 
and,  a8  with  most  of  tite  mionjliic  diaeoscH,  ita  victims  arif  diit^y  the  young. 
It  in  urdiuarily  u  primary  disease,  )>ut  it  sometimes  occurs  as  a  compHcatiua 
of  other  aeute  as  well  as  chronie  maljidio.-*.  It  b^ins  abruptly  or  without  a 
premonitory  sta^^,  and  it  is  often  sjMiHlily  fiital  from  the  intc-n:^?  hyperemia 
of  (Jie  ULTvoua  centres  or  the  severity  uf  the  wrebro-spinal  meuin^iti^j.  In 
other  cases,  after  weeks  or  month»  of  suffering  and  progressive  loss  of  flesh 
and  strength,  Heath  occurs  in  a  i^tate  of  t'xtreme  prostration.  In  those  who 
recoviT,  couvaii'^ccnct!  is  jmitractttl  and  slow. 

This  disease  has  been  designated  by  different  terms  in  differejit  countries, 
88  spotted  fevtr,  corebro-spi  rml  fever,  mah'gnant  purpuric  fever,  typhus 
ptfecrhialis,  typhus  syncopttlit',  and  icbris  nigra,  expnwsive  of  its  eonstitu- 
tional  nature.  Those  who  employ  sueh  terms  regard  it  aa  a  general  or 
sj'stemic  dtscjw^>  with  the  meningitis  as  its  loral  manifestation,  ju.«l  as 
]ihar\'ngitis  is  a  loi-al  muuift-station  of  scarlet  fever  or  bronchitis  of  measles 
or  i>ertussi9.  This  opinion  of  its  nature  iieceives  strung  support  from  the 
clinjea!  fa'/t  that,  in  severe  fonns  of  the  disease,  extravasations  tif  blood 
occur  early  under  the  skin,  indicating  a  profoundly  altered  srtatc  of  the 
blood  anti  systeuiic  infection.  Ttie  disease  has  also  Imn-u  <l«*ignated  by  terms 
expressive  of  its  local  nature,  as  epidemic  meningitis,  epidemic  cttrebro-spinal 
meningitis,  typhoid  meningitis,  malignant  meningitis.  M'e  will  Ipcat  lu-ro- 
aftcr  of  the  uatuiT*  of  this  malady,  and  endeavor  to  justift'  the  opinion  which 
has  led  to  the  use  of  terms  that  indicate  its  constitutional  character. 

My  views  uiH>n  this  disease  have  Invn  carefully  elaljonitod  in  my  \*ari<m9 
publicatious  njwn  the  sulijc-t,  Iwtli  in  raHlical  journal  literature  and  in  mv 
tcxt-lwok  npon  the  Diseases  of  Children.  On  that  account  I  aliall  freely 
quote  froni  these  soun-es  in  the  prp|iaration  of  this  article. 

History. — ^Mliether  cerebro-siMnal  fever  otmirrrd  previous  to  tiic  pres- 
ent century  is  unoertaiD.     If  it  did,  it  was  confounded  with  other  diseases. 
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in  1805  was  apparently  the  first  wlio  wrote  a  clear  and  iinmis- 
takatile  (k<»k*ript'u)U  of  it,  dt-rii^iiatitig  it  "  a  malignant  uon-tTuntagious^  fever." 
He  dtscribwi  au  epidemic  of  it  which  appeared  in  Geneva,  Switzerlaud,  in 
a  &mily  of  tlirw  children,  of  wliom  two  tlifd  in  twentj'-fimr  hnurs.  Two 
wfvtu  later,  four  children  in  aiuither  family  died  of  it,  after  an  illness  of  less 
than  a  day,  and  a  young  man  in  another  honse  die<i  with  similar  symptoms 
after  an  equally  brief  illncs-H,  his  surfmre  liavln^  a  diM'ply  ciingestetl  or  violet 
appearance.  In  tht«c  and  subsot^uent  i-hmh  the  attack  be|ran  in  the  latter 
port  of  the  day,  or  at  night,  and  was  attended  by  vomiting,  violent  heod- 
ai:he,  convulsions,  dyHpha^ra,  peltsvhia;,  and  ttmic  rontnu'tion  of  the  ix^terior 
mnacles  of  the  neck  and  trunk,  pnxludng  retraction  of  the  head  and  upis- 
Ifaotonus.     Thirty-three  lost  their  lives  dnriug  this  epidemic,  after  a  sick- 

Iuae  varj'ing  from  twelve  hours  to  fivt;  days.  Within  the  next  two  yaini 
epidemics  of  cerebro-spinal  fever  oet-urred  in  Bavaria,  Holland,  Gennany, 
and  at  alM)ut  tlic  jtamc  time  or  »iHm  af\er  in  |Hirt.-4  of  Kn^land. 
The  first  Amcrit'au  eases  of  the  disiiiso,  so  far  as  is  now  known,  were 
at  Medfield,  Ma*«iehusett8,  in  1806.  From  1806  to  181G  occasional  outr- 
breaks  of  it  ocx-nrn-d  in  England,  Franc**,  and  Amerira^  in  wveml  IrjcalitJea. 
It  Appeared  in  both  Canada  and  the  United  States.  From  1816  to  1828^ 
I  80  fiir  att  is  now  known,  only  two  epklemirs  of  it  occurred,  and  they  were 

H  lixniletl  to  small  areas  and  were  of  brief  duration.  The  one  was  at  Middln- 
^  town,  Cooncelicut,  and  the  otJier  at  W-soul,  France.  In  1828  it  occurred 
I  in  Trumbull  County,  Ohio,  in  18;W  at  Simderland,  England,  and  in  1833 

^H  ^  Xupk«.     After  the  Xaplei^  cpiilemi<'  a  respite  from  the  disease  ap[)ears 
^^    to  have  occurred,  in  both  tlie  Ka.stern  and  the  Western  heniispln'rc,  until 
'837.    In  that  year  it  apixsired  in  the  south  of  France,  in  and  around 
"■yonne,  and  |rradiially  extended  to  isolated  localities  over  almost  the  whole 
**'    F'raniy.     It  oanirrExl  at  tlurt  time  itnuin|^  troopH  in  their  barracks  a.s  well 
^^  ■*  <^  vihans,  and  in  some  localities  of  the  troops  atfectcd  from  lift)'  to  seventy- 
^■BVe  i^f  cent.  die<l.     Even  Versailles  and  Paris  <!id  not  ewape.    During  the 
'^olvt  yrars  from  I8:J7  to  1819  France  siiUcn-d  fiir  ninn;  than  any  other 
1       onu^[i^,  fpina  jjjjg  disease.     It  was  ert|»c<'ially  comniipu  and  liital  amimg  the 
^B      '^iers  in  many  I(M«lities,  and  at  some  of  the  military  stations  in  France 
^■^^'^nil  suocwBaivc  epidemics  occurnnl.     In  the  dct^fle  from  1830  to  1849, 
^^*^brt^«puial   fever  extended  to  Nnplw,  the   R<inia^'ua,  Sicily,  Gibraltar, 
J^^^cria,  and  \Tiriou«  p]n(x«  in  Denmark,  Eni;land,  and  Irt-laud. 

In  1842  the  United  States  wen^  ajjain  visited  by  c!erehn>-spinal  fever,  in 
i-lities  at  a  distance  from  the  seal>oard,  and  lljercfitrr-,  appai-ently,  not  by 
lunicfttion  from  Knrope.     In  1842—13  it  occurred  in  Kentucky,  Ten- 
Alabama,  Illinois,  Mis^4iHsippi,  and  Arkansas.     Fmm  1848  to  1850 
^  "^iaited  Montpimery  in  AlalMima,  Itcnver  County  in  Pemisylvaiiia.  Cayuga 
_^  '*'inty  in  \ew  York,  and  New  Orleans  in  Louisiana.     Between  1850  and 
"^i-4  there  is  no  record  ()f  its  {)n'urrence  in  either  hcnnHphere,  hut  from 
"^4  to  I860  it  ravaged  the  Scandinavian  peninsula  and  cau.sed  more  than 
t>  thousand  deaths. 
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SiDOti  18G0  ecrtaiu  locaUlira  id  nearly  every  civilizod  country  have  bwtn 
eeverely  visitofl  hy  this  disrasc.  Tii  all  the**?  wuntriw  it  is  justly  regarded 
as  one  of  the  tmmi  fiitul  and  important  uf  tlit;  e]>i<k>niic  niulftdii^. 

An  i mending  faot  in  rc^rd  tu  these  many  epidemics  on  both  conti- 
nents, which  hftvc  liM'n  n'portct)  Uy  (-oniiM'teat  olisen'crw,  is  that  tlicy  have 
occurred  in  isolatt-il  localities  far  ajMti't,  and  withuut  the  kiLst  evidence  uf 
tronspurtation.  Cerebro-spinal  fever  has  not,  so  far  as  I  am  aware,  in  any 
instance  extended  fn>m  one  IiKaiHly  to  an  uiljaii*nl  one  in  the  manner  of 
oontagiuuii  diseases.  The  cause  of  t!ie  malady  lias  evidently  arisen  or  been 
created  in  the  places  where  the  eases  have  oceurroil,  and  is  not  susceptible  of 
iranHpirtatifm  «»  an  to  pnxliMv  tlie  disease  elsewhere,  <>erel>ro-H|>inal  iever 
resemblt*  in  this  i\'sjxt;t  the  dweaserf  due  to  marsh  miasm. 

But  siuc«  18G0  this  disease  has  appeared  in  this  eountry  in  another 
phase.  It  has  become  or  is  being  established,  or,  to  use  the  phrase  commonly 
employed  in  nnHlic:!]  literature,  naturalized,  in  the  (iitici*  of  the  United 
States.  For  some  year*  not  a  week  lia."  j»asscd  without  the  rcfmrt  of  deaths 
fixim  this  cause  in  New  York,  Phikidel]>hia,  Jersey  City,  and  Chicago. 
It  is  prolmlily  nli*e]uiy  |>eniiauentlv  estnl>lisheil  in  Cirouunati,  ?it,  ]x)uis, 
Minneapolis,  Newark,  and  Sau  Fi-aueisctj,  siure  deaths  ti-om  it  have  been 
reported  in  these  eitiea  during  many  eonseentivc  weeks. 

In  New  York  City  prior  to  1866  only  four  deaths  wvurrwl  from  what 
was  perhaps  a^i-ebro-spiual  fever,  ainee  iu  1838  two  deaths  were  ri'inmed 
from  so-called  spotted  tever,  one  in  1850,  and  one  in  1861.  What  was  the 
nature  of  this  siH)tted  fever  ia  now  a  matter  of  conjecture;  In  1866, 
eighteen  patieuts  dic>d  i)f  cerebro-spinal  fever  witluu  the  city  limits,  and  not 
a  year  has  paswd  since,  aud  in  the  last  few  ycai"s  not  a  wL-ek,  without  deaths 
from  it.  From  1866  to  1872  the  annual  deaths  from  this  disease  in 
New  York  varied  frum  eighteen  to  forty -«'ight.  Connucucing  in  Dert'm- 
bcr,  1871,  and  cuntintiing  during  the  iii-st  half  of  1872,  a  severe  epidemic 
occurred,  prodncinjr  a  large  mortality.  Many  who  recovered  ]»emianent]y 
lost  their  hearing  and  some  their  sight  from  the  attack.  In  this  epidemic 
the  physieiaus  of  New  York  were  fully  arousetl  to  the  im[)orlancc  of  thfr 
disease,  which  was  causing  so  much  .suHering,  aud  which  attacked  tJie  lower 
aniumis,  es|My'iaIly  ihe  jaded  horses  of  the  city  car-  and  stage-lines,  not  a 
few  uf  them  dropping  down  in  lianiess,  so  suddenly  did  the  attacks  occur. 
In  1872,  seven  hundred  aud  eighty-two  deaths,  chiefly  of  children,  resulted 
from  cerebro-spinal  it-ver  within  the  cnty  limits.  This  epidemic  appeared 
to  produce  a  greater  di.s.semiuation  of  the  disease  and  more  firmly  establish 
it  in  the  (ity  ;"for  since  then  the  annual  deaths  from  it  have  varied  between 
ninety-seven  In  1878  and  tour  hundred  and  aixty-oue  in  1881.  In  Phila- 
delphia cerebro-spinal  fever  bc^an  in  ISfW,  cauaing  forty-nine  deaths  in 
that  year,  and  it  has  never  been  aljseiit  from  that  city  since.  Prof.  Stillfi 
atates  ttiat  between  1863  aud  IA82  it  lias  caused  two  thousand  and  fort}-- 
nine  deatlis  within  the  city  limits.  In  Philadelphia,  as  in  Xew  York,  it 
has  for  some  yeais  prtKluctHl  a  nearly  uniform  wtvkly  mortality.      The 
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pfM-alenrp  of  coptbrcHSpiiml  frver  in  the  United  States  and  its  probable 
importaacc  io  the  fiilure  may  Im;  iufJtrrtHl  fn)m  the  fail:  that  it  hart  rerontly 
oocarred  also  in  Ciueinnuti,  >Iinmni«)lis,  IVuver,  Norfolk,  Boston,  Wor- 
ceater,  New  Haven,  Alhanv,  S_^*racnfie,  Aiibnrn,  Milwaukee,  Wilmington, 
Detroit,  RalliiiKirc,  Cliarlft^tini,  Tolt^lo,  Miibile,  Suit  I^kn,  Grand  Rapids, 
ftwidcDce,  C'hattano<jga,  llartfurd,  New  Orleans,  Fall  Kiver,  Kicluuoud, 
KuoxTtlle,  ami  Xashville. 

Btioloiry. — That  tlitH  disease'  Ih  prodiu^l  by  a  mirnv-ot^niRm  ia  gener- 
ally believed.    Dr.  A.  Fiiiukcl  and  other  Euro|)eun  mierowopipts  have  eare- 
fiilly  cxaminei)  the  bacteria  found  in  the  blood  and  tissued  of  those  affected 
^  it.    At  a  meeting  of  tlie  Berlin  Modital  Society,  held  February  12,  1883, 

Herr  Leyden  sliuwed  under  the  mier^»fle«ip*'  spe<riniens  of  niierowxt-i  found 

^ma  a  caw  of  ner€'br<>^pinal  fever.     They  had  an  oval  8hn|X',  were  mostly  in 

lins  and  were  faintly  treniulons.      They  reHfjnUiMl  tlinse  found  in  pneu- 

and  er}'fti|M'la.<4 ;  but  I,eyden  did  imr  Itilnk  tbeni  ideriHeal.      At  the 

ae  meeting  Herr  Bogiusky  related  caye**  whieh  seemed  to  show  that  in 

« instaneeJi  the  v&xnic  of  ccrebro-spinal  fever  and  that  of  pneumonia  might 

id»itii«].* 

Dr.  V.  O.  Pushkarcff,  cimuceted  with  one  of  the  lanraek-iufirmaried  of 

l*e<enJ)urg,  fttates  that  in  five  eases  of  ernii|Mitis  pneumonia  in  whieh 

■^^-^^wrftrri-spinttl  meuiiigitin  ocM-nrreil  iis  ii  (v)iuplieation  he  di«'«ven'<i  in  the 

^f"^3w»  tak(^]  fr»»m  the  eertrbral  meninges  swarms  of  micnxroeci.  whost!  appear- 

^*^*JK*  under  the  mieroseope  seemed   identieal  with    that  of  Fricdliinder'B 

^^wnmotvKttiH.    They  were  either  isolatetl  or  in  grou|w  of  two,  aeldom  in 

^iwr.  having  diHiinel  c^psuhs,  and  they  were  ab^'nt  fi-oiu  the  fluid  lakeji 

*>i>m  thf  meninges  in  simple  pueumonia.     Pughkarcff"  xva-  able  to  cultivate 

^t-he  mierococeiin  taken  from  the  meningeal  pna,  aiKl  iJie  ruUivafi'd  mirrohee, 

■  ike  their  [Min*nt«,  prrwut^d  iin  apjH-iiranee  identi<-nl  with  tliat  <if  the  pueu- 

*^oocoocuH.'    AIureiJVLT,  Kl>ertli,in  a  ease  of  meningitis  following  pneumonia, 

V:adtevefl  that  he  found  the  mmc  miertM^oocns  in  tlie  lungtt  and  in  tJie  liquid 

^^xnded  frr)m  tlie  inflamed  pin  mater.     Frilukel  alsif  states  tlial  he  obtained 

^Rnm  the  purulent  exudation  in  the  pia  mater,  in  a  ens*-  of  meningitis  ooeur- 

*Hn^  with  pneumonia,  a  microbe  resembling  tliat  in  the  pneumonie  exuda- 

Fmm  the  investigations  of  so  many  eom|»etent  mieroseopists,  therefore, 

i^lppears  that  tlie  mierotpe  found  in  the  exudate  of  the  meninges  in  eerebro- 

vpiul  fever,  and  whieh  ia  rnipponed  to  Hu.'dain  a  i%usal  relation  to  lliis  diiKinse, 

V^mim  ■  rhwB  resemhlanii'  in  form  to  tlu*  pneumocmt-u!*,  if  it  l>e  not  identical 

^"'•Ui  it.     But  we  would  infer  frtun  the  tm-t  that  croupms  jmeumonia  is  so 

^nivww]  adisMse  ocnirring  in  loealities  where  tliere  is  no  cerchro-spinal 

fcvir,  tint  the  cause  of  tlie  two  must  be  different ;  or,  if  there  be  a  form  of 
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eroupoua  pueumouia  wlii(*li  is  produced  bv  the  same  microbe  as  that  of 
oercbro-spiual  fever,  the  pueumouia  which  13  universal  must  have  a  different 
ori^n.  The  micmbie  cnuNition  of  (xrebnHspinal  fever  ulhhIh  furtlier  invi*- 
ligation,  which  it  will  doubtless  receive,  before  positive  statements  <^i  \to 
mode. 

Among  the  c^nditlonij  which  arc  favorable  for  tiie  ootnirrence  of  oerebro- 
spinal  fever,  and  may  therefore  be  rc^rded  as  predi»|K)8iug  to  it,  wc  may 
mention  tlie  winter  season.  Statistif's  colloctpd  in  Europe  and  the  United 
States  show  that  while  one  hundred  and  nixty-t-ix  epidemics  (K.vuiTed  in  the 
six  months  n^mmenciug  with  De^-cmber,  only  fif^y  were  in  the  rvmaiuinjr 
tax  months  of  the  year.  Accordin}?  to  the  statistics  of  Prof.  Hirsch,  whirh 
were  ct)Ilected  mainly  from  Central  Europe,  titiy-seveQ  epidemifs  were  in 
winter  or  in  winter  and  8prin|r,  eleven  in  spring,  five  beiMeen  spring  and 
autumn,  four  (■iminicncnl  in  autunni  and  extended  into  winter,  or  iut<i 
winter  and  the  cn:^uiug  spring,  and  p.ix  lasted  the  eutire  year.  I  stispoot 
tliat  the  opinion  expressed  by  Prof.  Hirach  is  correct,  tliat  the  excess  of 
epidemies  in  the  winter  months  is  due  mainly  t^i  the  greater  crowding  and 
less  ventilation  in  the  domiciles  during  the  cold  than  during  tlie  wann 
mouths,  esiK'cialiy  among  Euroiwan  j>easantrv.  In  New  Vork  City, 
where  the  state  of  tlie  dumicile»  is  aUmt  the  same  the  year  round,  the 
season  appears  to  exert  little  influence  on  the  prevalence  of  the  disease. 

The  fact  has  reiH-atttlly  lieen  ob»er\'e(l  that  anti-hygienic  (Y>nditions 
increase  the  lialulity  to  cerebit>-spinal  (ever.  Soldiers  in  barracks  and  the 
poor  in  tcnemcnt-honses  sntfcr  nirist  severely  when  tiie  epidemic  is  prevailing. 
In  New  York  City  tlie  fact  is  oOeu  remarkwl  that  multiple  leases  occur  foi 
the  must  port  where  obvious  insanitary  conditions  ejcist,  as  In  apartments 
which  are  inni.sually  en:>wdecl  anri  tilthy,  or  in  tenement-houses  around  which 
refuse  matter  has  <\)IIected  or  which  have  defective  drainage.  The  inter- 
esting chart  prejiured  under  the*  dirtTtiiin  of  Dr.  Mttn'au  Morris  for  the 
Health  Board  shows  that  comimratively  few  eases  occurred  in  the  epidetuio 
of  1872  in  those  |Hirtionsof  the  <'ity  where  the  sanitary  conditions  were  good. 
Anti-hygienic  i-oiiditiinis  proi)ttl>lv  predispose  to  cvrebro-spinal  fever,  in  the 
same  way  that  they  do  to  other  grave  epidemic  disease,  as,  for  example,  Ut 
Asiatic^  chaicni,  whose  ravages  are  cln'efly  where  hygienic  iwjuireraents  art- 
most  ucglwrtcd.  We  wilt  pi-eseutly  relate  striking  examples  which  slutw 
bow  foul  air  increases  the  number  and  mallgnauey  of  cases.  Insanitary 
conditions  not  only  cncixate  the  system  and  render  It  mon'  liable  to  cou- 
tiact  any  prevailing  disease,  but  proliably  promote  the  development  and 
activity  of  the  specific  principle. 

Is  Cerebro-Spinal  Fever  Contairious? — It  is  the  almost  unanimouB 
opinion  of  those  who  are  most  eoni|K*tcnt  to  jutlgc  fr<»m  their  observation?, 
that  it  is  either  not  contagious  or  is  contagions  in  a  veiy  slight  dtgrce.  It 
is  certain  tliat  tJie  vast  majority  of  eases  occur  without  the  po«4sibility  of 
personal  conmiunicatiou.  Thus,  in  the  commencement  of  an  epidemic,  the 
first  patients  arc  aifected  here  and  there,  at  a  distance  from  each  otiKT, 
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5  apart,  and  throughout  an  epidcniio  imuaJly  only  ono  is  soi/ed  in 

a  Ikmily.     C'lnlilreu  may  l>e  annind  the  bedside  of  the  |>atient,  passing  in 

aud  out  of  the  room  without  restriction^  and  yf>t  we  can  ctintidently  predict 

tliat  none  of  thorn  will  oontnict  the  malady,  if  there  Ik.*  pro^MT  ventilation 

and  eleaulinesi!  aud  none  of  the  conditions  of  insalubrity  exist  within  or 

around  the  domicile.     Moreover,  when  multiple  caaes  ixx-'ur  in  a  family, 

*he  disease  begins  at  sueii  irregular  intervals  in  the  difterent  patients  tlmt 

*.here  can  be  little  doubt  in  miwit  inHlam**  tliat  it  is  not  eommunioated  from 

I        ^ne  to  the  other,  but,  like  tlie  lirvers  from  nmrsh  miasm,  i»  pnHliUTd  by 

^ft  *;xpo8ure  to  the  same  morbific  cause,  existing  outfude  the  individual,  but 

^"    -^rithin  or  antund  the  prt'misi-H,     Thiw,  in  the  Brown  family  treated  by  the 

late  Dr.  John  ti.  tn-wall,'  of  New  York,  the  tit-st  child  i-ickcmil  .Tanuan.-  30, 

a-ud  sub^uently  the  remaining  five  children  at  iuterxaln  respectively  of 

five,  seven,  eleven,  twenty-five,  and  forty-five  days.     That  so  many  were 

I  afiwied  in  one  family  was  attriinitiiJ  by  the  doctor  to  the  filthy  stiitc  of  the 

^P     liouae  aud  tlie  iiud  plumbing  which  allowed  the  free  ewape  of  Hewer-gaa, 

~     In  my  owti  practice,  in  the  family  which  suJterc-d  the  njost  severely  of  all, 

^      four  latients  were  8t»ized  in  succession,  aud  yet  I  could  see  no  evidence  of 

H     CQDtAgiousness.     The  family  (Mvnpl(*d  a  Hniall  plot  of  ground,  not  more 

^ft  mux  thirty  feet  by  one  huudntl,  and  their  occupation  was  to  prepare  for 

^^  Ifce  neat-market  what  is  laiown  as  head-cheese.     Tliey  lived  on  the  second 

floor  of  the  two-storv-  wtHxlen  hon.sc  in  which  the  work  wa«  carried  on, 

At    the  time  of  the  sickness  the  shop  eoutnincd  four  hundred  heads  of 

■initials  irom  which  the  meat  for  the  cheese  was  obtatnwl,  and  it  was  evident 

that,  dpcaving  aninud  matter  wa.**  present.     The  iKvufHitifin  and  surnHuidings 

0'    tliia  iamily  aflbrded  sufficient  explanation  vi'  the  laot  that  so  many  were 

•''^cked.     Two  workmen  contracted  the  disease  within  about  one  week  of 

■  **^  other,  and  were  rrmov^-d  fi-oni  ttic  house.  On  .laiumn,-  2(1,  four  weeks 
''^r  the  tummeueemeut  of  the  malady  in  the  M'orkmau  who  was  first  at- 
'^^'WmI,  one  child  sickened  with  it,  autl  died  on  February  1.  Fifteen  days 
siiLfcafTjuently  (Fcbniarj-  16)  a  set-tnid  child  was  attacked,  and,  allcr  a  tedious 
^  "'t'lcm-ss,  finally  recovei*ed.  The  long  and  irregular  inter\-als  Ijetween  these 
^"iea  indicate  that  the  disease  was  not  contracted  by  one  from  the  other. 
***c  important  factor  in  causing  so  severe  an  outbreak  of  tvi"ebn>-spinal  fever 
"*  tiiis  family  was  prolmbly  the  miasm  produced  by  such  an  occupation  in  the 
oo^iiie  where  the  family  resided,  with  ncghH-t  of  ventilation  and  ckanlinefis. 
But  the  stnaigesl  evidence  that  cerebixi-spiiial  fever  is  cither  non- 
"^Qta^^ious  or  veiy  feebly  contagions  is  aflbrded  by  the  fiu-t  that  a  lar^ 
™ajwity  of  the  cases  oocnir  singly  in  families,  although  there  is  no  isolation 
of  the  iiatients.  The  following  aiv  the  statistics  i-clating  to  this  }>oint,  in 
the  cast's  whidi  I  have  observed  since  tvrebro-spinal  fever  commenced  in 
Kew  York,  in  1871  :  single  cases  (Kcurred  in  seventy  tamilies ;  diuil  caaes 
ot^'Unvd  in  nine  families ;  three  cases  occurred  in  one  family,  and  four  cases 

>  3l<HUcnl  BecoKl,  July,  1872. 
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in  one  family.    Tnteroourse  \ritli  tlie  «ick-rw>ra  wa.-^  unrestrioteil  in  all  tJi 
jamilieis,  Mt  that  cUiliiruu  t'lvt^ueutly  went  uut  aud  iu,  tuiU  tiomutiiueii  udtu^Mi 
in  tlie  uuniing. 

Tlie  most  etriking  example  of  apparent  nontagiont^cAi  wliicli  has  come 
to  rov  knowiwlge  wha  relatfj  by  Hii-scli,  aud  is  qutrted  by  Vun  '/tletusnea. 
A  young  man  sivkuncd  with  cer^'brD-aplnal  fevur  on  February  8.  Tlie 
woman  who  nursetl  him  retnrnwi  to  her  home  in  a  neighl»ring  village,  and 
there  died  of  the  suitie  dif^eu;^  4)ii  Kebruury  26.  To  her  funeral  luouniers 
came  from  a  ueighlKiriug  township,  and.  atU-r  their  return  home  three  of 
tliem  died  with  the  same  dirtcartc,  one  within  twenty-four  hours,  another  on 
ManUi  4,  and  a  third  on  the  7th. 

lu  one  iuHtauce  only  in  my  practice  did  the  facts  point  to  oontagioi 
neas.  A  boy  of  twelve  year»  ditHl  of  rerehro-apiual  fever  and  wae  buried 
un  Saturday  or  Sunday.  On  Monday  tht.-  mother  wardied  the  lineu  and 
Ix^lelothefi  of  llie  Ik^v,  whieh  hiid  uttru  nulla  ted  mid  wi-re  in  a  ven*  Hlthv 
Htate.  Two  days  snbsei|Ucutly  she  was  altncked^  aud  her  infant  soou  aftcx^ 
wards,  both  perishing.  The  slat*  of  the  bt-dding  ami  apartments  in  this 
lioU8e,  a»  Hi^Ji  bv  myself,  wai4  t^nch  ils  woidd  hn  Hkely  to  con»;utratc  and 
iuLendify  tlie  poiwm,  rendering  it  peculiarly  active,  for  they  were  very  dirt^-, 
and  the  mother,  exhauisted  by  her  King  aud  ineessant  watching  and  lack  of 
nleep,  and  depresftw^  by  grief,  rendered  her  Hvslem  moiv  liable  Lo  tlie  disease 
by  tier  self-imposed  duties  on  the  day  after  the  tlincml.  One  in  her  state 
of  mind  and  body,  standing  for  a  considerable  |>art  of  a  day  over  the  bcdJ|| 
clothes  and  iKxlding  of  her  child,  soihxl  by  the  excreta,  would  certainly  be 
in  a  a>nditiou  t4i  contnu:t  the  diseas*  if  it  were  (xmtagious  iu  any,  even  in 
the  lowest,  degree.  In  the  present  state  of  our  knowledge,  therefore,  upon 
tlii.-*  lm[Mirfant  subjwt,  the  evidence  l««lrt  us  to  lielieve  that  with  proper 
ventilation  aud  eltaiulim  jw,  aud  the  .suppression  of  anti-hygienic  (xjuditiuius 
ID  an  infected  domicile,  those  who  are  in  a  good  state  of  body  aud  mind 
will  not  contract  the  dis«we,  but  in  the  opposite  conditions  it  is  not  improb- 
able that  the  poison  nuiy  lie  S4i  intcnijificd,  and  th(>  t^ystem  rendered  so  liable 
to  receive  the  prevailing  malady,  through  impairiuent  of  the  general  health 
and  dimiuished  i-esisting  power,  (hat  cert^bro-Hpinal  fever  may,  though 
rarely,  be  conmiirui('Ut4'il  either  by  the  breath  of  the  patient,  or  by  exhaJd^-H 
tious  from  his  ^urftutt  or  fi'om  t«oiled  clothing.  V 

The  occurrence  of  cerebro-spinal  fever  in  certain  of  the  lower  animals 
is  a  very  interesting  fac^t,  {'specially  as  the  qiiestiiin  is  sometimes  a&ked. 
whether  it  may  not  Ix^  txtnimuiiicati'd  from  them  to  man.  In  the  epidemic 
of  1811  in  Vermont,  aoeorcUng  to  Dr.  Gallop,  even  the  foxes  seemed  lo  be 
anect«l,  so  that  they  were  killr<l  iu  nnmly'i*s  near  the  dwellings  of  the  in-^H 
habitants.  (Vivbro-spiual  fever,  pivviously  unknown  iu  New  York  City^^B 
began,  as  stated  above,  in  1871,  among  the  horses  in  the  large  stables  of  the 
city  ear-  and  stagivlintv,  dlNibling  many  and  proving  very  fatal,  while 
among  the  people  the  cpidctuic  did  not  pro|>crly  commence  till  January, 
1872,  although  a  few  idolatcd.  cases  occurred  in  December  of  1871.     Xo 
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evidi-noe  esLsU*,  »>  far  a»  I  am  awan*,  that  xUv.  dij^tiwc  was  in  auy  inHtanoe 
nomtnunicntcd  by  tbcse  aiiiiiiais  to  mau.  Thusc  who  had,  cbargv  uf  the 
infeciMl  hontes,  as  tUc  vt'ttriiiary  wirgeoiiH  and  ntahle-raen,  did  uot  oontrart 
the  umhuly,  oertaiuly  not  mort;  tmiuenlly  than  otht;ra  wLu  Wfrt'  uot  no  ex- 
iMHcd.  Although  we  may  atlmii  slight  contagiousiK'^s,  there  has  pivdjobly 
bcca  uu  WL>ll-(>j4lablUhed  tsxampUMifthe  lraii.smi».-ii(ju  ul^vrt-inM-ispiiial  (ever 
from  Aiiimalb  tu  luou.  If  truasmissiou  ever  dues  oi^'ur,  it  Lt  so  rare  that 
jnutScally  no  account  need  \xi  made  of  it, 

lu  somii  instanuos  we  are  able  lo  diaeuver  au  exeitiiig  cause.     An  indi- 

^idoul  wh(;sc  system  is  affected  by  the  epidemic  iutlucuiv  may  jM>rl)ai)8 

^5«ipf  by  n  tpiiot  ami  n^nlnr  in<xle  of  life,  but  if  tlioix'  be  any  unusual 

^sKnlriuejit,  or  if  tlie  tioriiuLl  fuiictlinial  aelivity  of  tlie  system  Ije  seriously 

c£aturbed,  an  outbreak  of  the  malady  may  txx:ur.     Among  tlie  cxdting 

csauscswe  may  mention  overwork  and  lack  of  sleep,  fatigue,  mental  cxeitiv 

vnent, depreNsing  e-motioiw,  prolonged  abstineneo  fnini  fi>od  fuUowed  by  over- 

ciUJng,  and  tiie  uneof  indi|^>8tih]e  and  impni])er  foixl.   TIniH,  in  one  lustonoe 

^^niong  my  casts,  a  deliealc  yuuuj;  woman,  at  the  html  id'  one  of  the  di?|uirt- 

ZK&oKite  in  a  well-known  Bnwdway  store,  was  anxious  and  excited,  and  her 

^*»eipt»  overtaxwl,  at  the  annual  reojw-niiijj.     Within  a  day  or  two  sul»u>- 

*l**otJtly  the  disease  tx^gau.     Another  [Hitieut,  a  Uiy,  was  tjcisccd  after  a  day 

**f  tiniiHtial  exeitement  and  expiw^nre,  Imving  in  the  mean  time  bathed  iu  the 

*«ij(l»(Hi  when  the  whither  wii.-*  ipiite  (\ui\,     TJivwe  ehililn'ii  have  rwemed  to 

**>t?  c-sjM-eially  liable  to  Iw  attaek<'<l  who  were  subjwAed  to  the  severe,  dlsui- 

I»UiH-  i,f  the  publie  schools,  returning;  home  f'aiigtied  and  hungry-  and  eating 

■**'5lrtily  at  a  late  hour.    In  (vue  iustauee  which  I  obf*er\-wl,a  sehool-girl,  ten 

^^»«  uf  age,  rrluriH!d  from  school  excitc^d  and  crying  because  s!u;  had  failed 

***  her  examination  and  had  uot  been  piMinottxl.     In  the  evening,  nt)er  ehe 

^**J  closely  Ht«di«l  her  le»H>iiM,  the  fever  began  with  violent  headut^'he. 

Dr.  Fnrthingliam'  writ**  as  follows  of  the  brigade  iu  wliich  eerebn^ 
*|'ii»al  f(?\'er  occurred  in  the  Army  of  tlie  Potomac:  "Under  General  Bntter- 
^*ld,  a  stem  disciplinarian,  .  .  .  the  men  were  drilleil  to  the  full  extent 
^f  titeir  |Miwers,  ot^en  to  exhaustion.  1  did  not  til  the  time  r(>cogniz<!  this 
Xhe  ruuse  of  the  diseaw  in  queMtion,  but  i  learnt  that  in  the  present  epi- 
kic  iu  Pennsylvania  the  attack  generally  tbllows  unusual  exertion  and 
•Xposnre  u»  cold." 

Many  obaer\*en4  have  noticed  that  btidily  fatigue  and  mental  depression 

■*id  excitement  are  ini|><ii1ant  faitors  in  nuising  an  attack  of  eerebro-spinal 

f^'v^T,  when  this  disca«e  is  epidemic.     r>r.  (iailop,  in  his  history-  of  cerebi-o- 

^Hiial  fe\'er  as  it  ocL-urred  in  Vermont  in  1811^  directs  attention  to  the 

*^'*Tity  of  tlie  cases  among  the  troojw  under  General  Dearljom,  who  were 

•WipiMl  by  marrhrs  and  greatly  dispirited  on  act-nunt  of  a  repulse  which 

^Y  lutd  Bustaimtl  from  the  Britiah.     In  one  case,  which  occurred  iu  my 

P>rtii»,  a  boy,  six  years  aud  eleven  months  of  age,  was  punished  at  school 


1  Amehuui  UmIicaI  Tlniw,  April  SO,  18M. 
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and  oame  home  witli  cihi-eks  fltishcil  fmm  exoitoim'nt,  the  exoitement  oon? 
tiniiiug  tiuriiig  thf  fiisuiiij^  night.     On  the  fulluwiiig  day  cervbnMipi iia^^ 
fever  be^ti  with  vomltiug  aud  chilliness,  the  attack  eucliog  fatally  od  ti^M 
seventeenth  dny.     In  another  law,  wliich  wan  n'latcd  in  me  hy  the  mother 
and  the  physician,  the  jKitieiit,  a  bright  girl,  twelve  years  of  age,  t>fucr\-Qua    „ 
ti^niperanicnt,  and  fon^ard  in  her  studies,  liad  been  much  excited  in  oona^ri 
petiug  for  a  prize  in  athletie  exerci(*e«.     in  the  evening  of  tlie  sime  day  a 
violent  tiiuwler-storm  (K-xuirred,  and  aller  a  f*cvepe  elap  »he  started  from  Ixxl, 
jMillid  and  excited,  and  expressed  the  belief  that  she  had  been  Btnick  by 
lightaing.    The  disease  began  immediately  utWr  this,  ami  terminated  fatally 
on  the  fifth  day. 

Secondary  Cerebro -Spinal  Fever. — Fagge '  gays,  "  Several  observers 
have  found  that  during  or  just  af^er  an  epidemic  uf  cerebru-gpiual  fever 
meningitis  has  presented  itself  with  unusual  fre<jueney  a-*  a  eomplimtion  uf 
other  aeule  dineaaRft."  He  tiirntions  rniujioua  pueumuula,  pleurifjy,  arute 
tuusillitis,  and  scarlatinal  nephritis  as  the  diwoacs  upon  which  it  is  very 
liable  thus  to  tsnpen'ene.  In  this  retipoet  cerebro-.'*pinaI  fever  resembles 
diphtheria  aud  ['r>'Ri|>rliut,  which  we  know  arc  verv'  liable  tu  occur  in  those 
who  are  sufieriug  fruni  uUier  diseases. 

A  Sftriking  example  of  cerebro-spinal  fever  orcurring  as  a  e()mplication 
was  reiMitly  seen  by  me  in  conjiultution.  A  (^hild  of  about  ten  yeare  witii 
t\'pical  t^'phoid  fever  had  i-toched  about  the  twelfth  day  of  a  mild  form  of 
the  dJseajie.  The  initial  headache  hftd  eease<l,  there  was  no  delirium,  the 
temperature  was  but  niwlerately  elevated,  and  no  doubt  had  arisen  in  the 
miud  of  the  ex|XTieuLt!d  pbysiciau  in  atttuduuee  that  the  diHcaw,  whirii 
presente*!  the  characteristic  signs,  would  terminate  favorably  after  the  usual 
time.  Suddenly  violent  headaiJie  ox'urred,  the  terniieratiire  rose  to  10-3°  or 
104"  F.,  and  in  a  few  days  fatal  conm  tcnuinated  the  case.  Another  dis^ 
ease  in  which  I  have  seen  cerebro-spinal  fever  occur  as  a  complication  ia 
gastrointestinal  catarrh. 

Sex. — It  is  staled  by  certain  writers  that  more  males  are  affected  than 
females.  The  statistics  of  hospitals  and  camps  show  this,  for  men  subject 
to  lives  of  hardship  are  especially  liable  to  be  attacked  ;  but  in  family  prae- 
tiee,  in  wliich  a  large  pn){K>rti<>n  of  the  patientH  are  childn-n,  tlic  numlker  of 
nudes  aud  females  is  alK>ut  e<iual.  Thus,  in  one  hundix-d  and  five  cascK, 
otviirring  chiefly  in  my  practice,  but  a  few  of  tliem  in  the  practice  of  two 
other  physi<'iaiis  of  tlils  city,  I  find  that  fifty-nine  were  males  and  fortj'-six 
females.  Xinety-one  of  thci*c  were  children.  In  New  York  City,  during 
the  epidemic  of  1872,  nine  humlred  and  five  cases  of  cerebro-spinal  fever 
were  rcjKirted  to  the  Hesilth  B<ianl  U-tween  January  1  and  XovemlKT  1, 
and  uf  these  tuur  hundred  aud  eighty-four  weix*  males  aud  four  hundred 
ami  twenty-one  females.  Dr.  Sanderson's  statistics  of  the  epidemic  in  the 
provinces  amuud  the  Vistula,  the  cases  being  diiefly  diildrea,  give  also  but 
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B  dight  excess  of  males.  Probably,  therefijre,  in  the  same  eoudltions  and 
uonipaliuiia  of  life  the  sexea  ait?  Liiually  liable  t(i  cDiilract  this  malmly,  and 
Uk  exccai  of  males  iit  due  to  the  tact  that  they  kud  a  morc  irre|;;u]ar  life  aud 
■ait  more  Bubjert  to  privations  and  exposures.  That  soldiers  on  duty  or 
in  faarmcks  Iiave  !>«•»  attacked  wlille  fainiti^-s  in  the  vicinity  (-jM-ajJc,  thna 
incKanDg  the  propoitiun  ol'  nialf  caisfs,  must  In.*  due  (*>  irix-g^ulftrilies,  liaid- 
^ips,  and  perliapn  the  lock  of  8anitary  rpj^ulations  in  their  mode  of  life. 

Age. — My  ol)M>rvattonM  lead  inc  to  lliink  that  the  ytmngrr  thp  patient 
*iit  mope  frw|ueutly  is  ccrebro-apjunl  fever  ovcrlookctl  and  some  other  dis- 
diagnosticated,     Neverthele^^,  all  piibli:^hetl  statistics,  so  far  as  I  am 
:Me  tu  a^iccrtaiii,  i^how  that  a  lar^e  proportion  of  <?is('»  occur  under  the  age 
*^f  five  years,  nud  that  a  larger  proportion  of  fatal  oises  are  in  the  first  year 
»f  lifr  than  in  any  other  year.     Thus,  in  New  York  City  the  ages  of  those 
^v-ito  died  from  this  disease  in  1883  were  as  folloMrs : 


rndw  1  jwr . 


ypnn  into  1& 
Trum  IS  tu20 


From  ao  to  'i&  yeiiw 7 

Fn)ni  '^B  M  80    "      8 

Frmt  «0  to  86    •'      4 

Tram  815  to  40     "      8 

Fmoi  40  In  4r>     "      1 

From  45  to  00    "      -    .  2 

FnimfiOtoeo    ■'      I 

Over  flO  yeare 1 


Tlie  followitig  aiv  tlie  Htatistics  of  die  New  York  Health  Jloard  relating 
tlie  ages  uf  the  cases  dm'ing  the  epidemic  of  1872 : 


"Under  I  ye*r  .    . 
Pmro    1  to  6  yeani 
Frwo    ft  to  10    " 
Fn.m  10  to  16   " 


Fn>m  15  to  120  yean A4 

Fn>maoio80    "         79 

Orer  80>eui 71 


Total  . 


976 


In  the  eases  whleh  ooeurnxl  in  my  own  practiw,  and  in  a  few  cases  in 
"^•'*  pmetiee  of  other  physicianj*  added  to  oiiue,  I  find  that  tlie  ages  were  as 
^'tilWs: 


Vadtr  I  ywir  .   .   . 
Yntn    I  U>    « yi"»in 

Fnan    6  lo  10    " 


Frt>m  10  to  15  yean 10 

Over  16  yean 15 

Total tl8 


In  ray  prartiee,  then'fore,  three-fonrths  of  tlie  eases  have  been  under  the 

often  years;  and  the  stattsties  of  epidemics  in  other  localities  eorre- 

*P<Jud  with  mine  in  giving  a  large  exeitw  of  eases  in  <-hiIdho(H].     ThnSj  Dr. 

'WMlvTwm,  in  examining  the  reeortitt  of  doilhs  in  one  eplrieniie,  ancertaiued 

^  two  hnudnil  and  eighteen  had  perished  under  the  age  of  fourteen  years, 

^1  »nly  seventeen  above  that  age ;  and  although  tluH  does  not  show  the 

^Utt  ratio  of  children  to  arhilts  in  the  entire  number  of  cases,  it  is  evident 

'^  die  diihlrcn  were  grtatl)'  in  excess. 
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The  morf  advanced  llie  age  afti-r  tlif  truth  y<air,  the  less  the  liability 
to  this  nmlaiK'^  so  thai  very  iew  whu  have  passed  the  ThJrt3--tifth  year  ar^_ 
attacked,  and  old  a(>e  ik)^^)?!^^^  m-arly  ao  inimuuity.  Iii  New  Yurk  ^it^^| 
in  which,  as  we  have  iteuu,  txMX!bnK:^piiiai  fever  lias  becu  (x.tnirring  siuce 
1871,  only  two  cases  have  come  to  my  knowledge  which  had  passed  the 
iortietU  vcar.  The  age  of  one  was  forty-sevfn,  and  of  the  otlier  Hixty-three 
years,  Bnt  nearly  e\'ery  year  the  utatisl'Ks  of  the  Uealtti  ])oard  show  that 
one  or  two  old  people  have  died  of  this  disease. 

Not  a  few  cases  occur  in  this  city  in  iufiintA  of  the  agr*  of  three  ur  fc 
months.     An  in&ntof  four  mouths  died  of  eercbro-spinal  fever  m  the  N« 
York  lufiint  Asyhim,  tlic  nature  of  the  disease  not  being  known  until  it' 
was  revcalrtl  by  the  antoi>sy.  ^^ 

Symptoms. — During  the  prevalence  of  oert^hro-spiual  iever  casus  nu^^| 
awl  then  cxriir  in  which  the  syini>t<mw  are  mild  and  irati^cut  and  tlic 
health  is  soiai  fully  resloi-ed.     It  seems  proper  tu  regard  some,  at  least,  of 
these  as  genuine  but  abi>rted  forms  of  the  disease.     The  following  cascti 
wbicfh  ocpiirred  in  my  pnu^iee  may  Ix*  cited  as  exampk-s:  ^^^^H 

A  boy,  ("ight  years  of  age,  previoimly  well,  wiis  uikeri  witii  hewlnchc  and  vomitiii|;, 
•ttended  by  HKnlertte  fever,  ou  April  2,  ]87"J.     Tiit;  •-■vmnm lions  wi-re  wgular,  luid  nn  Uteitl 
cBtuciif  the  attark  could  be  fliscovcntl.     l>n  the  foUuwin^  day  tbv  syinptmis  ctiatiDU^il, 
except  lliu  vmiiittng,  Wt  hi*  swuied  iuhui-wUhI  Itt-Umr.    On  April  4  tlif  I'vLrik  movcnicot  wi^^ 
moru  pn>nuuiicFd,  Knd  in  thu  aflnrniKin  he  vrue  dtnwsy  tind  hud  a  eH|;Iit  efiuvulftiuo.     T||^^| 
fnrwanl  njuvrdiimit  of  llie  hfaid  wii*  ttppan-iiUy  MiTJir^whiit  n*tnim(Nl.    Ou  tlin  fitli  lliP  nymp^^ 
turns  had  lM-guu  U'  nbau-,  and  in  ubuut  "nf-  ww;k  fn-in  tlii'  t'lmim-'iit'wui.'nt  uf  ihv  Nttuck  hb 
hcttlth  wiu*  fully  nstjinHl. 

A  biiyi  ai;iHl  .til,  WBA  well  till  the  sM^jod  y/rvaV  in  May,  1672,  when  ]w  hv<^tiwi  frvrri-^i 
and  complained  <»f  headaolin.  At  my  flml  Ti:^it,  nn  May  H,  Ir-  ^till  hud  )nwlaclic,  with 
a  pule«  of  11:^,  The  pupils  wen>  iu>nflitivK  &>  liKht,  )>ut  the  ri^hl  |.>U]iil  wa>  lurv^-r  limn  tb' 
left.  The  bmmidf!  and  iodide  of  potaf^ium  y/rrv.  preMrilifd,  with  un^i'mtc-  (xninttii^iiri 
tion  Iwhicd  iho  can.  The  hcndiurhv  and  lebrilf^  niovenient  in'  n  fi^w  dny*  ahaunl,  tlir  •:^uali: 
oftbo  pupiU  WW  nvtortKl,  and  iritbin  a  little  aafm>  than  on«  w^k  fWint  the  c«nim«D(«mL- 
of  tbi^  diweawj  he  IVilly  rccovervd. 

The»4e  (MHCs  (xx^urred  when  the  epidemic  of  1JS72  was  at  its  height ;  bi 
if  Uie  syinploma  are  so  mild,  sinil  the  duration  of  the  disease  short,  as  ia 
these  two  cases,  the  diagnosis  must  sometimes  be  doubtfiil.  Observers  i^fl 
different  epidemics  re|«;trt  similar  ca-ws,  and  as  the  symptoms,  so  for  as  thev 
ap])eare<l  in  my  jMiiictUrf,  f«>cmtxl  chamctcrtstic,  I  have  not  hesitated  to 
r^ard  them  as  genuine  but  aborted  i-ases.  On  such  jiatients  the  epidemic 
influence  acts  w  feebly,  or  tlieir  ability  to  resist  it  is  so  great,  tliat  tlw 
eHca|>e  with  a  short  ami  trivial  ailment. 

Occflsionully,  also,  during  iJie  prr^p^SB  of  an  epidemic,  we  meet  patient 
who  present  more  or  fewer  of  the  characteristic  symptoms,  but  in  so  mild 
fonn  that  (liey  are  never  aerionsly  sick,  and  never  entirely  lose  their  ap| 
tito,  but  the  disease,  instead  of  aborting,  continues  about  the  usual  time. 

Tbiu,  on  January  4,  187S,  T  was  called  to  n  pirl  aged  Ihirteen,  who  had  been  t<*iz«d 
with  bdadacbe  followed  hy  vomiting  in  the  ]a*t  wi<a.^k  in  rh.-coinlx<r.  Duhn;*  a  p«rii'>d  uf 
six  to  eight  weeks,  or  till  nearly  March  1,  the  bid  tbti  foUowiug  avinptonu :  daily  par- 
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oxysmftl  headAche,  often  most  severe  in  the  forenoon  ;  neuralgic  pain  in  the  left  hypochoD- 
drium,  and  sometimee  in  the  epigastric  r^ion ;  pulse  and  temperature  sometimea  nearly 
normal,  and  at  other  times  accelerated  and  elevated,  both  with  daily  variatiom  ;  inequality 
of  the  pupilfi,  the  right  being  larger  than  the  left  during  a  portion  of  the  sickneas.  The 
patient  was  never  so  ill  aa  to  keep  the  bed,  usually  sitting  quietly  during  the  day  in  a  chair 
CT  Rclining  on  a  lounge,  and  she  never  fully  lost  her  appetite.  Quinine  hud  no  appreciable 
effect  on  the  fever  or  paroxysms  of  pain. 

There  can,  in  my  opinion,  be  little  doubt  that  this  girl  was  affected  by 
tile  epidemic,  but  so  mildly  that  there  was,  for  a  considerable  time,  much 
VDcertainty  in  the  diagnosis. 

Cases  like  these,  in  which  the  disease  is  so  feebly  developed  that  the 
patient  is  never  seriously  sick,  though  unimportant  pathologically,  must  be 
recognized  in  a  treatise  on  cerebro-spinal  fever. 

Mode  of  Conimenceinent. — Cerebro-spinal  fever  rarely  begins  in  the 
forenoon  after  a  night  of  quiet  and  sound  sleep.  In  the  cases  which  I 
observed  in  the  severe  and  fatal  epidemic  of  1872,  and  in  the  thirty-six 
cases  of  which  I  have  records  observed  since  1872,  the  commencement  was 
almost  without  exception  between  mid-day  and  midnight.  The  feet  that 
this  disease  does  not  commence  after  the  repose  of  night,  till  several  hours 
of  the  day  have  passed,  shows  the  propriety  and  need  of  enjoining  a  quiet 
and  r^ular  mode  of  life,  free  from  excitement,  and  with  sufficient  hours  of 
sleep,  during  the  time  in  which  the  epidemic  is  prevailing. 

The  commencement  is  usually  without  premonitory  stage,  and  sudden, 
— unlike,  therefore,  the  begiuuing  of  other  forms  of  meningitis,  which  come 
on  gradually  and  are  preceded  by  symptoms  which,  if  rightly  interpreted, 
Qi'"**!  attention  to  the  cerebro-spinal  system.     Exceptionally  certain  pre- 
lioiiitions  occur  for  a  few  hours  or  days  before  tlie  advent  of  the  disease, 
8Uoh  as  languor,  chilliness,  etc.    Mild  cases  more  fretpiently  begin  gradually, 
^^  with  certain  premonitions,  than  severe  eases.     The  ordinary  mode  of 
wnimencement  is  as  follows :  the  jmtiont  is  seized  witii  vomiting,  headache, 
^d  perhaps  a  chill  or  chilliness,  so  that  there  is  a  sudden  change  from  per- 
fect health  to  a  state  of  serious  sickness.     Rigor  or  chilliness  is  a  common 
•"^tial  symptom,  especially  in  adult  jiatients.     One  patient,  an  adult  female, 
''*<i  three  or  four  chills  of  considerable  severity  in  the  commencement  of 
^^  attack.     Children  often  have  clonic  convulsions  in  place  of  the  chill,  or 
iiamediately  after  it,  partial  or  general,  slight  or  severe.     Stupor  more  or 
'«te  profound,  or  less  frequently  delirium,  succeeds.     In  the  gravest  <ases 
*ttii-coma  occurs  within  the  first  few  hours,  in  which  jratients  are  with 
^ifticidty  aroused,  or  profound  coma,  wluVh,  in  spite  of  prompt  and  ajipro- 
priate  treatment,  is  speedily  fatal.    Those  thus  stricken  down  by  the  violent 
otiset  of  the  disease,  if  aroused  to  consciousness,  complain  of  severe  head- 
^e,  with  or  without,  or  alternating  with,  equally  severe  neuralgic  pains  in 
*>Tae  part  of  the  trunk  or  in  one  of  the  extremities.     The  pain  frequently 
shifts  from  one  part  to  another.     Among  the  early  symptoms  of  cerebro- 
spinal fever  are  those  which  pertain  to  the  eye.     The  pupils  are  dilated,  or 
«89  frequently  contracted,  and  they  respond  feebly,  or  not  at  all,  to  light  if 
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the  ftttaok  be  oeverc  and  dangoroni^ ;  oAon  tliey  ofloiUato,  and  occasionally 
oiw!  is  lai-ger  than  the  otlier.  Vomiting  with  little  apiuircnt  uaust-a,  and 
oJlt-'U  projectile,  is  cuiwmua  in  thu  couuneuctiucut  oi'  Wircbro-sjjiual  iever. 
It  oocurrwl  as  an  oarly  symptom  in  fifty-one  ol'  fiftj'-slx  cases  obwrvi.'d  by 
Dr.  Siimlcrfton.  In  iiriifty-.st-vt'n  t-a-si^  (Hrcnrriiig  iu  New  York,  niotit  of 
them  ol);«T\'f'(l  by  mviielf,  but  a  lew  of  them  related  to  me  by  the  late  Dr. 
John  G.  JSewall,  vomiting  ocuumxl  as  an  early  symptom  in  Mxty-eiplit  c*»ft*. 
Itri  aliflcmw  im  tiie  first  day  waj*  recortU-d  in  only  thn*  c-a^es,  while  iu  the 
remaiuiug  tweuty-scven  patients  the  ix-eords  of  the  first  day  make  uu  men- 
tion of  its  presence  or  absenoe.  It  wa**  pmtably  jirescnt  in  most  of  thetie 
twenty-wven  cases  an  one  of  tbe  firat  tiiyniptoms. 

Since  the  epidemie  of  1871!,  in  examining  patients,  now  numbering 
thirty-six,  as  has  been  ali-eady  stated,  I  have  made  ean'ful  inqnir)'  in  rt^rd 
to  the  mode  of  commcnecmcnt,  and  with  only  two  or  three  ex<ie|5rions  cither 
tlie  previous  healtli  had  Wu  g««l,  or,  if  symptom-^  of  ill  hi^^iltli  aiitedateil 
the  (vrtibro-spinal  feviir,  they  were  due  to  some  ailment  entirely  diiitiuet 
from  this  disease.  In  a  boy  four  and  a  half  years  of  age,  living  iu  Brood- 
way,  it  \vt^A  stated  to  me  tliat  the  eerebro-spinal  fever  eanie.  on  gradually, 
with  pains  iu  the  head  and  elsewhere:  this  «we  was  mild  throughout,  and 
the  patient  was  never  in  imminent  danger.  In  nearly  all  the  cases,  if  the 
patients  wen'  at  home  ami  under  olxsiTvaTion,  the  exact  moment  of  the 
beginning  ()f  the  di;*earic  could  be  Htati^l.  Thus,  a  man  ag^xl  twenty-eight 
returned  from  his  work  at  mid-day,  April  23,  1883,  Iu  good  health  and 
cheerful,  ate  a  hearty  meal  at  twelve  M,,  and  at  one  p.m.  had  a  chill,  with 
intennc  headaehe  anil  }^'ven>  vomiting.  Minute  nsl  points  api^enred  on  his 
laoe  afler  vomiting,  from  capillary  extravasations.  In  this  ease  the  intc*rRHt- 
ing  fa<'t  was  olx^ien-ed  of  a  ccssadtm  of  the  sjinptoms,  9o  that  on  the  24th 
and  25th,  l)eing  fn-e  from  ]>ain,  he  went  to  Ri'[M>klyn.  On  tlie  26th,  how- 
ever, tlio  symptoms  returned.  He  had  jwins  iu  the  hejid,  back,  and 
extremities,  and  was  seriously  sick.  Oct-asional  remissions,  so  that  very 
grave  sympt^ims  lx-T4>me  mild  for  a  time  an<l  then  return  in  full  severity,  as 
well  as  distinct  intermissions  as  in  this  case,  liave  been  frequently  uutietHl 
by  observers  in  different  epidemics.  A  little  girl,  previously  entirely  well, 
was  slightly  piniisln'd  on  June  II,  IHH2;  immediately  she  vomited,  and 
seemed  ipiite  sick  ;  by  kind  nursing  on  the  part  of  the  mother  she  Iteoune 
better,  so  that  on  the  I2th  she  iiad  some  appetite  and  went  out.  On  the  IStli, 
oe-rebn>-spina!  fever  Ix-gan,  with  a  temperature  of  103°  F.,  and  it«  course 
Vi&A  te<lious.  A  njbust  girl,  aged  thii-teen,  vivaeious  and  elieerful,  went  ns 
usual  in  the  momiug  to  one  of  the  public  schools,  entirely  well.  Before 
the  school  was  dismissed  slie  retnrn*Hl  home  crying,  on  aerount  of  dizzincas 
and  violent  jiain  in  the  top  of  her  head,  in  her  knees,  and  In  the  udves  of 
the  legs.  The  case  was  attended  by  Prof.  Alouzo  Clark,  Pwf.  Kuapp, 
and  myself,  and  was  lata]  al^r  four  and  a  half  weeks.  A  boy,  aged  ten, 
returned  from  another  pul>]ie  sehool  in  a  similar  manner,  having  gone  to  it 
in  the  morning  iu  apparently  perfect  health. 
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We  may,  therefore,  surainarize  as  follows  the  symptoms  which  comoionly 
atteiu]  the  c(>iumi!n«'-iiient  of  <;i!relin»-*<pmal  fever:  violent  [lain  in  f>ome  part 
of  the  head,  aud  sH^motimc^  also  iu  tht:  trunk  or  limb^,  vomiting,  a  chill  or 
diilHneed,  clonic  convulsions,  diz/iuer^,  dilated,  slu^ish,  or  altered  pupils, 
fever  of  «i^reater  or  lest*  intetu^ily  acetniitn}^  to  the  wvcrity  of  the  nttncJc, 
htsit  of  head,  and  in  most  [mticntis  htut  of  the  surfa<'e  gcucraliy.  If  the 
•diaeoae  be  of  a  severe  and  danj^eraiis  type,  these  &>'mptoms  are  frequently 
iuUuwed  witliru  a  few  hours  hy  (li'llriuni,  senii-<tmm,  or  txjma. 

.V«TO(W  'Si/ideiii. — Since  in  txTitbro-npinal   fever  extensive  aud  intense 
inflammation  of  the  cerebml  and  spinal  meuiugcs  occiire,  with  more  or  less 
<2iiDgfwtiou  of  the  brain  and  spinal  (a>nl,  h-nions  which  wc  will  cKinsidcr  her&- 
dAer,  wc  should  ex|Ki:t  tiiat  this  disuut;  would  l)e  attended  bv  severe  aud 
ciaogeroaa  sjTuptoms,  inasmuch  as  the  oerebru-spiual  axis  exerts  such  a  con- 
tfolling  influence  upon  the  functious  of  the  body.     Also  wc  should  expect 
that  the  ?)'mptiims  woidd  vary  according  to  the  portion  of  tlie  menlngee 
wlik'h  huppciiH  to  Ik!  most  .st^vcrcly  inflani«l.    Tlierc  it*,  indtx-d,  variation  in 
symptoms  according  to  the  extent  and  iutcusity  of  the  mcniugitis  and  the 
di^rw  in  which  the  c^en-ltro-spinal  axis  is  conjccsted  or  implicatf-d,  but  cer- 
tain symptuiu.^  occur  in  all  or  nearly  all  cascs^  and,  as  tluy  arc  ciranutcnHtic^ 
they  render  diagnosis  easy. 

Pain,  already  descrilKtl  as  an  initial  nymptom,  continues  durinp  the 
acute  period  of  the  malady.  It  i^  ortUnarily  siivcre,  (■HtJting  moaiiH  lh»m 
the  sufferer,  but  its  intensity  varies  in  diifercut  patients.  Its  must  frwiucnt 
■eat  is  the  head,  and  the  location  of  the  c-ephalalpa  varies  in  different 
patients  and  in  the  s:ime  j>atienl  at  ditferert  times.  One  refers  it  to  ihe  top 
of  tlie  bead,  another  to  the  ocvlput,  aud  another  tu  the  fmntol  region,  and 
^e  same  patient  at  different  times  may  complain  of  all  these  fiarts.  The 
pain  is  deA4-.Hbed  as  shaqi,  Inneinatiiig,  or  Ixiring.  It  is  also  <Mmni()n  in  the 
"^^Ic,  cs{)ecially  iu  the  imeha,  the  epigastrium,  the  nmbilicol  and  limibar 
W^ons,  along  the  spine  (roehialgia),  and  in  the  extremities,  where  it  ahifte 
fr<-»m  line  ptirt  to  another.  It  iw  more  eonitnon  aud  jxTsisti'ut  In  the  brad 
aa«l  along  the  splue  than  elsewhere.  The  |Miticnt,  if  old  enough  to  sf>eak, 
*^*^  not  delirious  or  too  stupid,  ott«i  exclaims,  "Oh,  my  head  1"  from,  the 
^teojdty  of  hh  suffering,  but  after  some  moments  e^tniplains  eipially  of 
ft^iti  in  some  other  [Kirt,  while  perha|is  the  headache  has  uaiscd  or  is  milder. 
In  a  few  ioirtauces  the  licadache  is  aljseut,  or  is  slight  and  transient,  while 
*he  pain  is  severe  elsewhere.  After  some  days  the  pain  In^ins  U)  abate,  and 
j^B  oy  the  closie  of  the  second  wei'lc  is  mueli  less  |>ronounced  than  piX'viously. 
^^  vertigo  <x«urs  with  the  headache,  m  that  the  jiaticnt  reels  iu  attempting  to 
^^■||i>ll<l  or  walk.  T  have  stated  above  that  vertigo  may  lie  a  prominent  initial 
^  ^TWptom,  as  in  the  girl  of  thirteen  years  who  suddenly  became  sick  iu  the 
'  Public  school  where  she  was  atteuding,  aud  reached  her  home  with  difficulty 

'^'>  account  of  the  headache  and  dizziness,  Cuntributiug  to  the  unsteadineaa 
^'  the  muscular  movements  is  a  notable  loss  of  flesh  and  strcngtli,  which 
^fUra  early  aud  iucrcases. 
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The  state  uf  tl»e  potieni'rt  inin*l  in  inwrosting.  It  is  well  expressed  in 
ordinun*  rasea  by  the  t*nu  ajiatliv  or  itiiiiffc-rvntt',  and  Iwtweon  tJiiw  mt'iital 
8t;ite  uml  miua  on  thu  one  hiuid,  uud  mnite  dcliriuui  va  the  utUer,  then-  m 
every  grade  of  mental  disttirbnnec.  Simit?  paiieniA  seem  totally  iiui'ouseious 
of  the  wonlrt  or  prescm-e  uf  llii«<>  uroiiiKl  them,  wbfu  it  Bubt«'<ju*'iitly 
apiM^arM  tJiat  they  midvi-sUmd  what  was  said  or  dune.  Dfliriiuu  is  not  in- 
fre*iuent,  esjieeiaUy  in  the  older  children  and  in  adults.  Ixa  form  is  various, 
miwt  fnvjiiontly  quiet  or  |KL-v^ivc,  but  iKHTasionally  maniai-al,  «i  that  fttrcihle 
re^tmiiit  i:^  rt:»|iiired.  It  stinietimi-s  n-si^iulilt^  iuUixii'Utiun  or  hyttteria^  or  it 
may  ap})car  u»  a  simple  delusion  in  n.-<<ar(l  Tu  eertain  subjects.  Thus,  one 
of  my  jiatieuts,  a  bny  of  five  y(*nrrt,  apiieared  for  the  most  part  rational, 
pn>tni<liug  his  tongue  when  iiipiiT^iteil,  ami  oitliuarily  answering  i^uei^tit>iiH 
oorraAly,  but  he  Liiustantly  mistook  his  mother — wbu  was  always  at  his 
bedside — for  another  pers<ju.  Severe  aetive  delirium  is  eommouly  preceded 
by  intense  headache.  Tn  favondde  eajies  the  delirium  is  usiiaJly  short,  bnt 
in  the  unHivorabU'  it  oHen  i^mtinues  with  little  aliatemeul  till  eoiua  HU]»cr- 


vcnes. 


On  aciconnt  of  the  |miti  and  tlie  dif^orderwl  state  of  the  mind,  patiente 
fleldoni  remain  quiet  In  Imd  unless  they  art?  eomat<>se  or  the  dist^aw^  be  mild 
or  60  fax  advanced  that  muscular  movements  are  difBadt  from  weakness. 
In  severe  cust-s  they  are  onlinarily  (piict  for  a  few  moments,  as  if  slumber- 
ing, anil  tlieri,  arousini  hy  the  (laiu,  they  mil  ur  tus6  from  one  part  uf  the 
bed  to  another.  One  of  my  patients,  a  boy  of  five  years,  re|K3itedly  made 
the  entire  cireuit  of  the  bed  iluring  the  spells  of  rprttlessnes«.  In  mild  cases, 
or  ra.«(>s  attended  by  less  headaehe  or  m4>atal  di»turliamv,  |>atients  are  quiet, 
usually  with  their  eyia  elosed,  unless  wheu  disturlx-d. 

Hypeifcsthesia  tif  the  surfiioe  is  another  oommuD  symptom.  Few 
patienU,  n(»t  ciiimatnse,  are  frw  fnmi  it  during  the  first  weeks,  and  it  ma- 
terially incrttii^es  the  sutl'eriug.  Friction  upc)n  the  surii«v,  and  ev<?u  slight, 
pressure  with  the  fingers  upon  eertain  parts,  extort-  erics.  Grently  9C]Kirating 
tlie  eyelids  flir  tlie  pur|)os('  of  iusiMieting  tlie  eyes,  and  moving  the  limbs,  or 
changing  the  position  of  the  hiaid,  evidently  inenase  the  suffering,  and  are 
resisted.  I  have  sometimes  heard  sucli  expreasions  of  suffering  fmm  slowly 
imnwlueing  the  thormometer  into  the  reetum  that  I  was  Ic*!  to  Ix-lieve  tlial 
the  anal  and  perhaps  reelal  surfaeen  were  hypersensitive.  The  hypenestbcsia 
has  diagnostic  value,  for  there  is  no  disease  with  which  i-erebro-spinal  fever 
iff  likely  to  1m*  eonfoinidcd  in  which  it  is  si)  groat.  It  is  due  to  the  spimtl 
meningitis,  and  is  apprecinble  even  in  a  state  of  8emi-coma.  The  headacJie 
and  hypencsthesia  tlticttiate  gi-eiLtly  in  the  course  of  tlie  disease,  and  the 
former  sometimes  recurs  at  times,  especially  from  mental  excitement,  or 
fmm  an  afflnx  of  IjUmmI  to  the  brain  from  physical  exertion,  for  months 
after  the  health  is  otherwise  fully  ivsttH-ed. 

Some  Cioutraction  of  certain  muscles  or  groups  of  muscles  is  pi'eeent  in 
all  typtt^l  cases,  Tn  a  sm:ill  projmrtion  of  patients  it  is  absent  or  is  nnl  a 
prominent  symptom, — to  wit,  iu  thitse  in  whom  the  enceplialon  is  main! 
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iovnlT«d,  the  spinal  wrd  ami  mf»inj{i;'s  beinj;  but  slightly  affectod  or  uoi  at 

alL     Tbis  LxtuLnuiiuu  in  iiHint  luirked  iu  the  muM-leit  oi*  the  nucha,  caiuung 

MiBctiou  uf  tbc  b<wl,  but  it  li  al&o  wiuiuun  iu  the  jtuiitvriur  muscles  of  ibc 

tnmk,  ranging  opiittliiitonu^,  und  in  less  <U-gr(x>  in  thui^e  (if  the  abclomci)  and 

lower  extrcmititM,  and  Ih'Uou  tlw  lluxi-d  jMwition  of  the  tbiglit^  and  li-gs,  in 

which  pati(!Utri  ubtuin  uitMt  relief.    Titc  mu:M;nIar  ojntraclion  in  not  an  initial 

iinnptom.     I  havo  ordinarily  first  olworvwl  it  alxiut  the  close  of  the  second 

iay,  but  wnuetinicri  an  t-urly  aa  the  close  of  the  firat  day,  anil  in  other 

t«i  not  till  the  close  of  the  tliird  day.     Attempts  to  overeimie  the 

rigidity,  as  by  bringin^^  forward  the  head,  are  verj"  painful,  and  cause  the 

fntitnt  to  reaiHt.      In  youny  cJiiidrt'n  Iiavin^j;  a  ntild  (orni  of  the  fever,  with 

Jidle  reti-aetion  of  tlie  head,  the  rigidity  m  sonu-limes  not  tmaWy  detected. 

J   have  boon  able  in  Bueh  cases  ti)  satisfy  myself  and  the  friends  of  ita 

preacDoo  liy  pluein^;  the  child  in  an  upright  position,  us  on  the  lap  of  the 

moUier,  and  olwerving  tlu*  ditfieiiky  with  which  the  head  is  brought  for- 

T^-ajml  on  pi-esentiiig  to  tlie  |iatieut  a  tumblerful  of  add  wal*;r,  whicii  is 

LTcd  on  account  nf  the  thirst.     The  usual  position  of  the  |«itient  in  bed, 

tn  a  typical  or  marked  raf'e,  U  with  the  head  thrown  liaek,  tlie  thighs  and 

flexed,  with  or  without  forward  aixliiujr  of  the  spine.     The  mui*cular 

■3uttiktion  and  rigidity  continue  from  tliree  to  five  weeks,  more  or  It'ss,  ni>d 

lImUv  gradually ;  iMt-aHiorudly  they  contiTuie  much  longer.      Through  the 

■cindooBof  Dr.  Henry  (irlswold  1  was  allowed  to  wk;  an  iufent  of  &even 

fcimthft  in  the  tenth  week  of  the  dii$caj».    It  was  still  very  fretful,  ai>d 

[*^xi»ihit«>d  de«'ide<l  proniineiiee  of  the  anterior  fontanel,  pn»hably  fniin  intra- 

*-'Faiiial  K^rouri  effusina  and  marked  rigidity  t)f  the  muHeleH  of  llic  nueha, 

^ilh  retraction  of  tlie  head. 

Paraly!*i--*  iinantither  fKivsiunal  symptom,  hut  eompIi»te  iMiralysis  of  any 
'*Wai'ie  or  group  of  umselcH  la  le;**  frt-quent  than  one  would  supjH)*;  from 
*tt«  nature  of  the  malady.  It  may  occur  early,  but  is  sfmietimcs  a  late 
^'mpbtm.  It  may  Im*  limitnl  to  one  or  two  of  the  limbu,  as  the  legs,  or  an 
•Tin  uml  a  leg,  or  it  may  Ix'  mon-  general.  In  a  vune  tK-curriug  in  K(KJBe- 
Vt'h  litK^pJtal,  and  pnblishwl  in  the  New  York  Medicttl  UecoM  for  CXitober 
Jo,  1878,  the  jiatient,  a  b«y  of  ten  years,  was  nuahle  to  mt>ve  his  legs  one 
•XWr  after  the  commenecment  of  thedlAeax'.  This  sudden  development  of 
Panplegia  in  the  etimnu-ni-emeut  of  tn-ebni-spiiial  fever  rebemljled  tluit  of 
■nfoiitile  [laraly^iit,  and  was  pn>bably  due  to  the  same  oaiise,  to  wit,  active 
liDiinntnrk'  (-(.ingestion  of  the  anterior  eornua  t>f  the  spinal  eolumu.  The 
azid  compiHe  loss  of  s|Ri'eh  which  <K-4ur8  in  certain  easts,  when  con- 
^fa  retained  and  the  vocal  oipius  are  in  their  normal  state,  Beeiw 
™  V  tine  to  tiie  fact  that  the  portion  of  the  hndn  whjcli  controls  the 
tUDrtidii  of  s|Ntvli  is  acutely  congested,  or  is  the  .seiU  of  ert'usion.  Thus,  in 
^"■if,  1H)J2,  a  girl  of  three  years  whom  I  atteiHlorl  lost  her  3|)ecch  on  the 
*"tiiiil  day  of  ii-n-hni-Hpinal  fever,  and  slie  was  unable  to  artieulale  even 
""*  ^implctit  wnnJ  for  two  and  a  half  months.  Finally  slie  begnn  to  utter 
""*ly  and  with  difficulty  the  easiest  monosvUables ;  and  after  the  lajiee 
Vol.  I._m 
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of  more  than  a  yvnr  her  Hpwcli  waa  alow  and  liBpin^,  her  liandH  wore 
tremulous  aud  unsteady,  she  wa^s  easily  fatigued,  and  criwl  often  fnjin  over- 
Bpnsitivenn^.  During  tlw  long'  period  of  8|>ccchlfrwnebs  slie  daily  made 
eflortfi  to  talk,  but  without  uttt-riug  a  Huuud.  StrabiarauB,  to  whieii  wc  will 
allude  bcroafter  in  trcatio];  uf  the  eye,  is  a  eommuu  BN'mptom,  either  traimieut 
or  protrarted,  due  to  jaralyHia  of  eertaJn  of  the  motor  muscles  of  the  eye. 

Faralysia  of  more  or  lewer  nmrti*lt«  hoA  \yeen  noticed  and  recorded  by 
many  observers  In  this  countn-  and  in  Europe.  Dr.  Ij&w  olKierved  a  patient 
in  the  epidemic  of  iKtio,  in  Dublin,  who  orjuld  move  neither  arms  nor 
legs,  aud  VVunderlieh  saw  one  who  had  imralysis  of  both  lower  extremities 
and  of  a  considerable  part  of  the  trunk.  As  tliis  symptom  is  due  to  the 
iiiflanimator)-  poK'^cw  in  the  nt^rebro-rfpinnl  axis,  it  usually  disappears  in  a 
few  weeks  as  the  inHannnallou  ahateu  aud  aliHorptiou  of  the  iuHammatory 
ppoduets  occurs;  but  it  may  be  more  protracted.  In  Wnnderlifh's  case 
there  was  only  partial  recovery  from  the  jtaralysis  after  the  kjiac!  of  five 
months. 


Clonic  couviddiona  liave  already  been  alluded  to  among  the  early  symfv- 
toms  of  the  attack.  They  indicate  a  grave  form  of  the  disease,  and  are 
not  infrequent  in  young  children,  in  whom  they  appear  to  occur  in  place 
of  the  chill  which  is  common  in  those  of  a  more  advanced  age.  The 
eclamptic  attack  may  be  short  and  not  repeated,  or  it  may  be  protraeted,  or 
return  again  and  again  when  the  medicines  which  wmtrol  it  are  siL^jK-ndrtJ, 
Uuder  such  eircumstances  it  is  likely  to  end  in  pmfound  txima,  and  \s,  uf 
ooume,  a  symptom  of  grmt  gravity.  Thus,  an  infant  of  seven  moutlw  had 
unilateral  eclamptic  attacks  daily  during  the  first  week  of  the  attack.  The 
mother  informed  rue  that  the  convulsions  seldom  lastetl  longer  than  three 
minutes,  and  that  the  inters-aks  l>etweeu  them  were  short.  The  child  re- 
covered witli  loss  of  sight  from  the  cercbro-spinal  fever,  but  still  after  the 
lapse  of  a  year,  when  T  examined  him,  harl  symptoms  wlueh  were  appar- 
ently due  to  hydrocephalus.  Anotlier  infant  of  eleven  months  luid  clonic 
coD\'uLsioua  nearly  constantly  during  the  first  twenty-fonr  hours,  but  with 
occasional  brief  intermissions.  On  the  fiilhnving  day  he  wan  in  profound 
coma,  and  apjiareutly  dying,  with  a  temperature  of  105°  F.    To  my  astonish- 
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ment,  he  gradually  emerged  from  the  state  of  tinconaciousnoss,  and  after  a 
week  was  aUlf  to  nit  in  liifi  fnidle  \on^  t-iiough  to  lake  (Irink.s. 

<.)»i-asioimlly  tvlan){uiia  dtws  not  m^cur  in  the  tirst  tlays,  but  iu  the  second 
or  third  week,  when  it  is  usually  accompanied  by  an  increase  of  other 

rptonm,  ilur  to  a  reirnid^'Ofnirt'  of  the  d!»i>aM>.  A  feniule  iiifkiit,  a;;ed 
en  muntlis,  treated  by  mc  in  1SH2,  Imd  been  sick  one  week,  when,  during 
an  iacrease  in  the  febrile  movement,  she  had  one  eclamptic  sciwire.  Her 
twx)very,  though  rflow,  waa  txiniplete.  A  lx»y,  aged  eleven  and  one-half 
ware,  whose  attack  Ex^n  witli  a  chtll,  violent  kitiduche,  and  a  febrile  move- 
ment, and  whom  I  visited  fre(jiiently,  died  on  the  fonith  day.  Clonic  con- 
vulsions did  not  oct'ur  in  hiH  t-aae  until  within  twenty-four  houra  of  hia 
death,  when  he  had  six  seizures,  whieh  ended  iu  eoma. 

Though  adult  patients  are  much  less  liable  to  eclampsia  than  children, 
tixey  are  not  entirely  exempt.  A  male  patient,  agetl  twentA'-cight  yeare, 
re"?ioni  I  saw  in  consullation,  liail  a  single  donir.  <;<mvu]si{m  lasting  teJi  to 
fifteen  minutes  on  tiie  third  day  of  his  illness.  In  iive  weeks  he  had  fully 
neoovered,  except  that  his  hewlache  retunied  ujwn  any  excitement.  Even 
dr-f  nking  a  cup  of  ltc«*r  niur^cd  it.  (Mnnic  (xmvnlsions  aiT,  hciwcvcr,  much 
ie^^uuuunou  liaau  touie  must^ular  eoutraetion  and  rigidity  already  alluded 
This  ticcurs  to  a  greater  or  less  extent  in  nearly  all  fdse^,  and  is  a 
BV'miitom  of  diagni^u;  \*ahH',  the  rigidity  often  extending  to  the  niiisiclew  of 
tt«€^  extremities.  Thus,  in  a  child,  aged  three  years,  who  had  no  et^'Iampsia, 
tti^  tonic  contraction  of  the  muscles  of  the  extremities  did  not  relax  tUl 
aft-cr  the  twelfth  day. 

Choreic  or  clioreiform  movements  are  occasionally  ol>8er\-('d.  T  do  not 
T<^iVr  to  the  trcmulouancss  which  sometimes  occui-s  from  weakness,  or  as  a 
pi^monition  of  eclam|)8ia,  but  to  a  movement  which  has  the  character  of  true 
cli«_»ria.  An  infant,  agi-d  ten  luontliH,  Iwgan  to  have  choreic  movements 
dtirji^  the  acxitc  stage  of  the  disease,  most  marked  iu  the  up[>er  extremities, 
*>»<1  ceasing  in  sleep.  They  continued  during  the  remainder  of  the  life  of 
tno  ohilJ,  death  ocrurring  ten  mouths  Hubwxjnciitly  fnmi  diphtheria.  Harely 
*  fhon.'ifurm  movement  of  the  eyes  is  also  observed,  a  latend  movejnent 
frx>»n  right  to  left,  and  from  left  to  right  I  have  aeea  from  recollection 
tWo  such  cases. 

Droi^-sincss,  already  spoken  of,  is  a  common  sympUim,  and  it  exists  in 

*^l  pTuIes,  from  slight  stupor  to  profound  i-oma.     In  some  patients  it  is 

present  fmm  the  first  hour,  while  in  othere  it  occtirs  after  a  period  of  rest- 

wSHiMBs  or  delirium,  or  it  alternates  with  it-     8tU]tor  mort-  or  h-ss  pnitiiimd 

t^conimou  after  the  attack  of  eclantpsia  or  the  chill.     That  it  is  a  fi-c^picnt 

8yiapt»ra  in  severe  cases  retvives  niwly  explanation  from  the  state  of  the 

"^  awl  its  meninges,  for  the  exultation  M'hic-h  occurs  upon  the  surface  of 

"*  brain  and  the  serous  effusion  within  the  ventricles  are  sufficient  to  cause 

■^by  uompreasing  tlie  cerpbral  snlvttance.     It  is  surprising  in  s<:mie  cases 

bow  ph>f<>und  the  stuiwr  may  be,  a  state  indeed  of  nmia,  an<l  yet  the  |iatient 

g*lually  emerges  from  it  and  recovers.     In  the  epidemic  of  1H72,  in  New 
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York  Citj*,  when  tho  malaily  was  new  with  us,  manv  physicians  pre- 
dicted wrtain  death,  and  cniployod  reimxlips  without  expectation  of  any 
benefit,  on  acuuuut  of  tho  apj^iareutly  ho|K;IfsB  state  of  jjatieutH,  who  sremcd 
to  be  in  profuiuid  coma,  and  yet  not  a  few  of  thein  gnidually  and  fully 
reooverwl. 

Digedicc  Syeieni. — Vomiting,  which  is  the  moat  prumlnent  wymptora 
referable  to  the  digestive  system,  has  already  been  mentioned.  Occurring 
early  iu  the  disease,  it  m;iv  cease  in  a  few  hour?,  or  not  till  after  several 
diiy^,  and  otlen  it  rcturu.s  during  tlie  jK-riutl^  of  recrudcHceuce  which  are 
common  in  the  progress  of  the  fever.  It  occurs  with  little  cflbrt,  and  with- 
out previous  uausea,  or  with  little  uauwa,  as  is  usual  when  it  has  a  oert-bral 
origin.  It  doe»  not  differ  as  a  ^^yuiptom  from  the  vomitiug  which  ih  bu 
common  in  other  forms  of  meuin^tis.  The  substance  vomited  consistit  of 
the  ingesta  and  the  secix^ions,  a«  muciis  and  bile.  Having  a  einiilar  origin 
is  a  sensation  of  faintm.'ss  or  (lcpre*<ion  referred  to  the  eptgajitrium. 

The  appetite  is  usually  impaired  or  lost  during  the  atrtive  periiKl  of  the 
attack,  and  it  is  not  fully  restored  till  convalescence  is  well  advanced. 
Ox'asionally  (nmsidcnible  nutrintetit  is  taken,  and  with  apjuirent  relish,  as 
by  one  of  niy  patients,  twcuty-eighl  yeore  «f  age,  who  always  liad  some 
apiK'tite.  Ordinarily,  on  account  of  repeated  vomitings,  constant  febrile 
moveniejit,  inipaii-ed  ap^HTtiti-  and  tligtwtion,  [witieiits  prttjireiwively  low  flesh 
and  strength,  so  that  in  protracted  cases  emaciation  is  always  a  j>nimiueut 
symptom,  and  is  of)en  extreme.  Great  emaciation  and  loss  of  strength, 
which  attend  many  cases  n^r  the  lapse  of  .-feveml  weeks,  greatly  diminish 
the  chamfs  of  a  favorable  termination.  Thirst,  already  refemd  to,  and 
constipatiou  are  common  in  tliis  as  in  other  forms  of  meningitis,  but  retrac- 
tion of  the  aUIomen  is  not  a  notable  symptom,  except  in  protnwtwl  and 
grefttly-wast*d  txises.  The  diarHnea  which  is  octasioually  present  in  i-crebro- 
spinal  fever  in  the  summer  ntontlis  must  be  n^nled  as  a  distinct  disease 
and  a  complication.  The  tongue  and  tlie  Iniecal  and  fuucial  snrfnot^  present 
nothing  unusuiU  in  their  appearance.  It  is  seldom,  even  in  the  mtet  pro- 
tnu-twl  anil  cumciated  cases,  tliat  the  sordes  ami  tb-y  and  brownish  fur  occur 
whieh  are  so  common  in  typhus  and  typhoid  fevers.  The  tongue  is  usually 
moist  and  but  slij;htly  furivd. 

I  have  seen  in  consultation  two  patients  that  perished  early  with  in- 
ability to  swallow  as  the  prominent  ^'mptora,  attiMKled  in  ImiIIi  by  an 
nbnndiint  S(<cretiou  upon  the  faueial  surfiice,  without  any  redness,  swelling, 
or  other  evidence  of  inflammation.  The  early  death  of  these  young  chil- 
dren, whose  ages  were  ten  montlif>  and  two  years,  rendei-wl  tlie  diagnosis  less 
ivrtain  thmi  iu  most  other  patieub),  but  the  attending  physician  as  well  as 
niysi'lf  diannostieatcd  cerebro-spinal  fever  with  sud<lenly  developed  paralysis 
of  the  uuisclcs  of  deglutition,  h«  that  nn  nutriment  ctndd  be  taken.  If  our 
uuderstuudiu^  of  these  interesting  ca^^cs  is  correct,  the  paralysis  was  mused 
bv  lesion  of  that  portion  of  the  meduilfi  oblongata  which  controls  the  func- 
tion of  di^iutition,  or  else  by  injur)'  of  tlie  intracranial  portions  of  the 
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iBCTves  wbieii  supply  tbe  muscles  cuucerucd  lu  this  act.    The  fullowiug  were 
tbc  coACA  in  qucHtioD : 

O ,  mftlc,  two  TCAN  of  ufit,  becKmo  fbvpHsh  and  dull,  but  without  vomitlaf;,  on 

0«?C*'^  21i,  1882 ;  ftiillary  UjrnfnituTw,  lOL'*'  F.     On  Uic  ftjlhjwinj'  Jay  inalnlity  to  owallow 

'amd,  and  the  miucla  of  dcglutitioa  appt'ured  tutuUy  iiuictiw.     Dimth  <>(x-um.>d  on  the 

iid  iby,  fluddenly,  and  apparently  eatily,  w  If  frum  iiiT).->t«Kl  fuu(;tiun  of  imp'^rtaui  nvr\'e«, 

lOMillUjf  th«  pneuioogiutric.     TLe  abuuUuut  MLvrctiou  uf  thiu  uiuciu  or  trtiuptid»liuu  uf 

covering  tho  fiiucial  HUrfnci.',  niid  refiocuiiiiilniuig  113  h'ii>n  a>  n.'itiov«>J,  willnmt  any 

noCvlila  ebaoi^  in  tbo  appeunmcc  of  the  fiiiiLra<),  waii  miiarkaliLe.     Thn  phytic iuo  in  ntl^iid- 

«bu  flir  mont  tllAti  thirty  yiian  hud  Lad  a  lHrg(>  city  pructioe,  had  eeeu  mt  similiu'  case, 

Ind  I  al  the  lime. 

Sniin  BfU^rwanls  tho  Aecuml  cafle  occtint^.  An  infunt  of  ten  rnnnth^,  without  cough  or 
.Iwnmtenicnt  of  it>£j>irati<>n,  or  fiiuciul  rv<liii««  or  swelling,  lu^t  tho  powi>r  of  di^luiitioa 
•»»  utUir  ihp  iiHDiiieiw^tufat  uf  th*  *ujiiios»»d  cemhro-ipinal  fever,  «o  that  In  tho  attcmpu 
x^a  Kvillxw  the  drinks  i-nttrrtxl  tht»  Urynz,  and  the  sfcrvtioii  ur  exudation  was  abundant  aa 
in   Clw  ^ith^r  caAe.     Death  occurred  in  f<irty-«igbt  hour*.     Tlio  rectal  teinporaturo  wiw  only 

Id  another  ai»-,  whieU  wad  ultimately  fatal,  and  in  which  the  diaf^nosis 

f  oerebro-sptnal  fever  was  certain,  a  rolmst  girl,  aged  twelve,  suddenly  lost 

be  power  nf  deglutition  at  nne  time  during  her  ^lekuesH,  althiiugli  she  was 

Ittirely  cunsetous  aud  repeatedly  endeavored  to  swallow.    The  ability  to 

*^W*llow  returned  in  a  few  days, 

Pul/tr, — Tlii^  is  u.-4UJiIly  ucej'lenited,  and  the  inoiv  Bevera  and  dangerous 

^»o  aWaek,  tlie  more  rapid  is  the  heart's  action,  except  occasionally  in  the 

I       *^"^tuatf>fic  state,  when  probahly,  in  eonsequenoc  of  compression  of  the  brain 

^B|"v>tn  nn  abundant  exu<lation,  the  pul^e  may  he  sid^nnrnial.     Thus,  in  one 

^^**^  tny  italienl",  an  adiill,  the  pulse  fell  to  40  [ht  minute,  aud  in  two  otliers 

^"^^  iK't^n.-en  00  and  70  per  minute.     With  the  exception  of  thew  three,  the 

t*<Jlec  in  all  fuses  which  I  have  obflen-ed,  so  far  as  I  recollect,  has  \-aried 

^m  'Vtitn  the  normal  uuiulwr  of  beats  |ht  minute  to  such  fnfpiency  that  it  was 

^m  "^'fticuh  to  eount  it.     As  death  draws  near,  the  pidsc  ordinnrily  becomes 

*****«'  frequent  aud  feeble,     fntermitusions  in  the  pulse  do  not  seem  to  be  a« 

*^»nimon  as  in  uther  f<trms  of  meningitis,  but   nuirked  variations  in   its 

i^f'wjuency  during  different  hours  of  the  day,  and  on  eonsccutivc  days,  con- 
*4itttle  a  conspicuous  svmptoni.     Thus,  in  a  case  which  was  fetal  in  the 
•^Ml  wtTk,  wuwecutive  enuiuernliotis  nf  the  j>ulse,  in  tlie  acute  stage,  wena 
iifenows:  12«,  1*20,  88,  130.  HA,  112. 
Trmprrtdur^. — Some  of  the  older  writers,  before  the  days  of  clinical 
IhmQiimelty,  stated  tliat  the  tenijR'ralure  is  not  increased.    North  remarked 
••follows:  "Cases  occur,  it  is  true,  in  which  the  tempernturc  is  incixased 
■Ixive  the  natural  standanl,  hut  thes4'  are  rare  ;"  and  Foot  and  Gallop  make 
■unilar  statementA.    Some  recent  writers  have  held  the  siune  <>pini(m.   Thus, 
^iddl  wntte  as  follows  in  a  tn-ntise  bturing  the  date  of  IST.'l:  "Febrile 
i[4i>nw  do  not  neocwmrily  belong  to  epidemic  ccrebro-spinal  meningitis 
■•  •  eobfrtantive  disease,  for  it  may,  and  not  nnfrequently  does,  occur  witli- 
™t  fxhihitinp  any  such  symptoms."     We  !*hould  nntumlly  expc<-t  that 
li^lptis,  aooomitanied  as  it  is  by  aetive  (X)ngestion  of  the  brain  aud  spinal 
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flOfdr  would  prodoce  more  or  less  fever,  aud  in  eighty-six  cases  winch  I 
examiDed  by  tbe  ihomiomeTer  I  found  elevation  of  leaiperatiire  iu  every 
case  daring  tbe  acute  stage,  exeept  in  the  begiuuiu^r  ,jf  tbe  attack  in  two 
hMtaiimr  In  a  young  mau.  aged  tweuty-oigbt  years,  who  liad  severe  bcad- 
ftche  and  seemed  seriously  nick,  the  tbermometer  under  the  tongue  showed 
no  ride  of  temiKTalure  on  tlie  first  and  secoiMl  days,  but  on  tb«  tliini  day  it 
V18  at  too*'  F.,  aud  it  rciuaiued  elevated  till  his  deatli,  ou  tbe  thirteenth  da^H 
The  9ee«.»nd  c-a^*  was  that  of  a  young  woman  wbtmi  I  saw  in  ronsultatiuOj 
and  will)  at  the  time  of  my  visit  had  li-vor,  but  had  bad  none  previimsly^^ 
aceording  to  tlie  statement  of  tlie  attending  ph\-steiau.  |H 

lu  the  eighty-six  eases  whicib  I  exannmil,  the  beat  of  the  surface  occti- 
sionally  did  not  seem  al»ove  normal  to  Llie  touch,  and  now  aud  Uien  Uie 
tbermometer,  applied  in  tbe  axilla  or  groiu,  did  nut  indicate  fever,  but  tlie 
n\ia\  temjieratuit.'  was  always  ek-vated  alwve  thai  of  licaltli  after  the  dIseikM' 
was  fully  established.  The  temperature  fluctuated  from  day  to  day,  and 
ID  difierent  boun«  of  the  same,  day,  but  there  was  no  exception  alW  the 
aeoond  day  to  tbe  rule  that  it  was  above  the  normal  during  tlie  ailive  stagi* 
of  tbe  malady.  Sometinu's  the  elevation  of  temperature  was  slight,  as  iu 
a  fiuutle  [Milirnt,  fitrty-sevrn  years  of  age,  in  whom  the  liiermometi'r  sliowcd 
no  elevation  of  tcmperatuit'  when  it  was  placed  in  tbe  moutii  and  axilla, 
but  ou  introducing  it  into  tbe  rectum  it  rose  to  y9|°  F. 

Tbe  bigbcftl  U'mix'i-alure  which  I  have  thus  iar  oljserved  was  107J°  F4 
in  a  child  aged  two  years.     This  was  in  tiie  twmmeneement  of  tbe  atl 
Sul>i<xjuciitly  it  fell  a  little,  but  rose  again  on  the  tJiird  day  to  107°,  wb« 
she  dic<l.     In  two  other  cast-s  tbe  tem|)erature  was  10G°  F.  ou  the  first  tiny 
■ikI  it  did  not  afterwanli*  reau-b  so  higli  an  elevation.     One  of  these  die 
on  llie  ninth  day,  and  the  otlier  in  tbe  ninth  week.     Tbe  next  highest  tcm- 
[n'raturv  was  U*'i^°  F.,  alsf)  on  the  fii-st  day,  in  an  infaut  aged  eight  nnrnths, 
who  dial  on  the  ninth  day.     Tbe  first  and  last  of  these  cases  occurred  in 
an  old  wooden  tcucmcnt-house  in  the  suburbs  of  tbe  city  and  u|>on  ai^| 
«4u\*)itc«l  outcropping  <if  nx-k.     Tbe  liighest  temperature  in  any  case  in  New 
York  City  which  1ms  (muih  to  my  notice  was  observed  in  a  nude  patient, 
apxl  twenty-eight  years,  who  liad  active  delirium  and  died  on  the  fifth  day 
iu  Uwoscvclt  Iluspilal.     Tlie  temperature  on  the  ]a-*t  day.  taken  four  liuie^^ 
WM  us  follows  ;  102^°,  lOBj^,  and,  when  the  pulse  had  becumc  imj>ei^^ 
<v|4ible^  109°  aud  107}"  F.     WuiHk*rlich  has  nxxtrded  a  temjx'rature  of 
110"  F.  iu  one  or  two  eases,  but  so  gn-ut  an  elevation  must  be  very-  rarG|^| 
MhI  is,  of  course,  ])rf^noRti('  of  an  unfavorable  ending.  ^^ 

The  ext^^nial  tempenUure  uudergots  still  grt^iter  fluctuations  than  tbe 
iMvrual,  rising  al)ove  and  falling  below  the  normal  standard  several  times 
Ui  llio  worse  of  the  same  day.     Similar  fluctuations  occur  in  other  foru 
^4^  luriungitiit,  but  llicy  arc,  according  to  my  cx|jcrient>ej  less  prtmounu 
UiM  in  wn-bpo-spiual  fever,  especially  as  I  oleen'ed  them  iu  the  epidei 
g4*  tS7d,     Perhaps  since  that  ppidcmic  they  have  Ix^n  less  marki-d  in  tbe' 
UMNk  \KX*urring  in  this  city.     Tiie  more  grave  the  attack  in  those  not  comar. 


triu^H 
uce^H 

tbe 


CEREBRO-fiPINAL   FEVER. 


435 


le  pptaler  iliese  varialiunn.  The  following  i«  n  common  example  of 
sudden  llioriiioinctriL'  clmiigt'S,  uccurriiig  iit  a  child  (tf  two  years.  The 
inttmal  tenijK'ratni'e  varied  iVum  101°  to  104^'^  F.  os  the  exlii;iiK«,  while 
UiiU  of  tlm  fiii^r»  and  Imiid^  at  the  finit  cxamhiatton  was  90^°,  at  the 
seeund  tK)°,  at  the  third  10.1°,  uud  at  the  fourth  ><:V.  Hence  at  the  thinl 
examination  the  romjM'ratun?  of  the  extivmitics  hud  risoii  13°,  wt  art  ii«irly 
luei|tuil  llmt  uf  the  hltMid,  and  at  the  fonrtii  examination  it  had  falleu  20°. 
Tbe  patient  n.x'oven.'d.  These  ^^rcat  and  »udileii  variations  in  the  pul(*e,  and 
tile  internal  and  external  t<?mperaturc,  have  cutujidcruhte  diaynoftie  value  iu 
uhacure  and  doubtful  ea^ee. 

Rea^firatury  Sytdvm. — This  system  is  ni>t  notably  involved  in  opdinari' 

oKffi.     Intermittent,  r*ighing,  or  irregular  re.-jj)i ration  appeal's  to   l»c  le<*s 

im|U4Uit  Ihau  hi  tubcrt-nlar  meningitis,  hut  tt  (Kies  (K't'iir.    In  mu^it  jHilicuts 

tkv  t\Hpiration  it*  <|uiet,  but  somewhat  wt^'lenitfd,  and  without  any  marked 

ci»tnrl>anei>  in  its  rhythm.     In  thirty-one  oliservations  in  children  who  had 

no  f,i>mplieation,  I  found  the  average  respirations  42  per  iniunte,  while  the 

a.v<*rB(^  pnl«*  was  137.     Therefore  tlie  respiration,  r\A  compared  with  the 

ptilfif,  wa^  pru(K)rliouat4-ly  more  fretpicnt  than   in   h<>uhh,  due  perhaps  to 

tbe  6u?t  that  ivrtain   muM'lcs  cont.'crDed  in  i*e8pii*uttou,  as  the  ubdomiual, 

**^  pmharmsBed  in  their  movement?!  by  tonic  eontraetiou. 

Various  oliservers,  in  diffi'n^nt  epidemics,  have  re^-onlinl  an  nnunnal 
l^revnleiiee  of  cruu|>uus  pncumauia  o^'eurring  simultaueuusly  with  cvrehro- 
iMniJ  fi-vcr.  Basixjnie,  in  his  histon'  of  epidemics,  stated  tliat  "epidemic 
•■Hvphalitis  and  malignant  pnenmoniaf^  pn'vaihfl  in  Germany  in  the  »ix- 
*''*iuh  tvntnr\-"  (Wchln-r).  Webber,  in  his  prizi*  ewsuy,  deK-ril)es  a  variety 
**f  Qfn4inHHpiua]  fever,  whicli  he  deBignales  pneumonic,  in  which  tlie  eere- 
brtK^pitial  axis  is  involved  but  f<lightly  or  not  at  all,  and  the  Immt  of  tlie 
^WoBac  fall**  upon  the  re>i|iirator)'  tuyaiw.  Aceordiug  to  him,  in  certain 
*'l*«donic8  the  pnenmouic  (lirm  has  Wn  amimon  and  in  othei-s  infrequent. 
'uiK  fsuX  is  interesting  taken  in  eouneetion  with  the  examination  of  the 
**>i*TT»l»es  of  cn>n|KinH  pneninoniu  and  eerehro-spiiml  fever,  as  detailed  in 
****f  remarks  under  the  liead  of  etiology. 

Ohianeous  HurfoM. — The  features  may  Iw  pallid,  of  noi*nml  apiM.>amune, 
***  fltuOied,  in  the  first  davs  itf  thc^  diHie;i.se,  but  in  ailvant^il  <.*a.ses  tliey  are 
J**lliil,  ai<  ij»  the  skin  generalty.  A  ein^mujicribed  patch  of  deejt  congestion 
^^u  Ap|»cari«,  as  in  sporodie  meningitis,  upon  some  part  uf  tliem,  as  the 
"^Mu-nd,  the  cheek,  or  an  ear,  and  after  a  short  lime  disappiun<.  The  liyper- 
■■^ouV  >4n-ak,  the  Utche  v*^rH)mU'  of  Trousseau,  prtKlueed  by  dniM-iug  the 
^'Mfi-r  firmly  a«Toss  the  surface,  also  ap|M>arH  a^  in  other  frtrms  uf  meningitiSi 
^f  Uw:  t^'mpemtnre  of  the  surfaci!  lie  not  too  much  reduced. 

Tlie  following  are  the  abnormal  upiMiu-aiiccs  of  the  skin  most  frequently 

^A»iT\'rtI :  1.  Papilliform  elevations,  the  H(>-<«lled  goose-skin,  <lue  to  t-un- 

*i»cti£pns  of  the  murtcnlar  fibren  *d'  the  coriura.     This  is  not  uncommon  in 

^Bfiwt  wwks.     2.  A  dusky  mottling,  als*)  common  in  tlie  fii-st  and  second 

*«k«  in  grave  (uses,  and  moat  marked  when  the  temperature  is  refluttxi 
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3.  Numerous  minute  red  {Mian  over  a  largi-  iiart  nf  tlie  surfuoe,  hluiah 
eput8  a  few  lines  iu  diameter,  due  to  pxtruvswitiim  ui'  Ulixid  under  tlie 
cuticle,  resembling  liruistw  in  apiKarauce,  and  lar^-  patches  of  the  name 
n>Ior,  an  inch  or  more  in  diameter,  leas  common  tlian  llie  utber»,  of  Iri'^iUar 
aba(K*  as  well  as  siw,  and  u-inally  not  more  than  two  or  three  upon  a  ]>atieut. 
Those  la.'tt  nyt'mhle  bruij<t5^,  and  they  may  sometimrs  be  sncli,  ni-i-ivi-d 
dnrinj^the  times  of  restlessness;  but  onlinardy  extravaaitions  of  this  kind 
rfcsult  entirely  from  the  all^riHl  .state  of  the  blwKl,  la  New  York  in  the 
epidemic  of  1872  tliey  were  ixjmmun,  but  siucv  this  epidemic,  in  tJie  thirty- 
Six  <Mfl««  M'liieli  1  have  oljsi'r\'ed,  I  have  ran>ly  seen  either  tlie  reddish  points 
<»r  the  extravasations  of  blood.  They  were  proljably  common  iu  the 
epidemics  in  the  first  part  of  thiw  ««tur\-  iu  this  counln.-,  sinct-  the  disease 
was  di-signatwl  by  the  name  spotttil  fever  by  the  Ameritan  phyHJcian^  who 
wrote  npcm  it  at  tliat  time.  That  tliey  are  unu^iial  in  tiie  Kun)iH«n  epi- 
demics at  the  present  time  we  iuier  fnmi  the  iat't  that  Von  Ziemx»en  rx- 
presses  surprise  thjU  the  di!*tiL<M'  should  ever  liave  been  dcsiguatcil  in  America 
by  aicli  a  title.  4.  Ueq>es.  'Xliis  is  common.  It  mmetitum  ot^iirs  aa 
earlv  as  the  second  or  thini  day,  but  in  *»ther  JiwtaiKies  not  till  towaitl.*  the 
close  of  the  first  week  or  in  the  w-^-cmd.  The  nunilH-r  of  herpetic  erujitious 
varies  irum  &x  or  e^t  to  clustcrB  ns  lar^re  as  or  larger  than  the*  hand. 
This  eiitaniima  disease  evidently  has  a  ner\'ons  oripin,  the  \'esiele8  owurrii^ 
in  niot«t  instantv-H  on  thone  juLrt.s  of  the  siirfitiv  which  are  Kn])pliMl  by  bmnebefl 
of  tJie  HtUi  jiair  of  nerves.  Itti  miHst  common  wut  i»  up^m  tlie  lijHi,  but  occa- 
sionally it  apiK-art  upi>n  the  cheek,  upon  and  anjuud  the  ears,  aud  upon  the 
5Kalp.  Erytliema  and  n>He<tla,  both  transient  .sktn-eruptionp,  <Kvn.sionally 
ap[K-ar,  and  in  one  iustauee  iu  my  pratTtice  erisijx'las  or<rnrred.  During 
the  first  days  the  skin  is  frequently  dry ;  al^erivards  perspirations  are  not 
nnur^ual,  and  frt«e  |K>rHptmtions  sometimes  occur,  ei4pecially  about  the  head) 
liicv,  and  mvk. 

Urhmrif  Orgam. — In  other  forms  of  meningitis  it  is  well  known  tliat 
the  tpiantity  of  urine  cxcretiKl  is  iisiuilly  diminished,  but  in  this  disease  it  is 
normal,  aud  it  may  l)e  more  than  normal.  Polyuria  lias  l)een  noticed  in 
different  casts  by  various  obser\*er8.  Moslcr  obaen-ed  a  Iwy  aged  seven 
years  who  had  an  e)fee*wive  secretion  of  urine,  which  dated  back  to  an 
attack  of  w^rebro-spinal  lever  in  bis  thinl  year.  The  |M>lynria  is  proliably  ^ 
duo  to  injur)'  of  the  nervous  centre,  since  it  is  established  by  physiological ^ 
ejqwrimenf  that  irritation  of  the  central  end  of  the  vagus,  of  certain  parts 
of  tlie  i*reU'lluin,  and  of  the  ^\-aUs  of  ihf  fimrth  ventricle,  wtmetimci*  pro- 
duces tlus  effect.  The  urine  (HfasionaHy  contains  a  moderate  amount  of 
albumen,  and  in  exceptional  instances  ci-lindrical  ca^ts  and  bloodHTorpusclcs^fjl 

Arthritic  infiainmation,  a]>{Kirently  of  a  rheuniatic  character,  hn^  been 
occasionally  ol>served.  It  is  commonly  slight,  priKluciug  merely  an  (edema- 
tous appearance  antund  one  or  more  joints.  Thus,  in  one  taite  whioH  came 
under  my  notice,  aud  which  was  subse<|Uenlly  fatal,  the  parents,  who  were 
poor»  and  were  therefore  without  medical  advice  till  the  ease  was  somcw 


CEBEBBO-SPINAL  FEVER.  537 

advanced,  had  already  di^nostieat«d  rheumatism  ou  aecouut  of  the  puffi- 
oess  which  they  had  noticed  aroimd  one  of  tlie  wrists. 

7%e  Special  Sauiea. — Taste  and  smell  are  rarely  affected,  so  far  as  is 
.fcirawn,  but  it  is  possible  that  they  are  sometimes  per\'erted,  or  even  tempo- 
rarily lost,  during  the  time  of  greatest  stujwr.     In  one  case  which  I  saw, 
the  sense  of  smell  was  entirely  lost  in  one  nostril,  and  I  do  not  know 
w'betber  it  was  ever  fully  restored. 

The  aifections  of  the  eye  and  ear  are  important  and  of  fre(^uent  oceur- 
renoe.  Strabismus  is  common.  It  may  occnir  at  any  jwriod  of  the  fever, 
(-ontinuing  a  few  hours  or  several  days,  and  it  may  ajUK-ar  and  disappear 
several  times  before  convalescence  is  established :  occasionally  it  (continues 
several  weeks,  after  which  the  parallelism  of  the  eyes  is  gradually  and  fully 
restored.     lu  other  instances  it  is  (verniancnt. 

Clianges  in  the  pupils  are  among  the  first  and  most  noticeable  of  the 
initial  symptoms,  as  I  have  already  stated  in  (lescribing  the  mode  of  com- 
mencement.    These  are  dilatation,  less  fre<^uently  contraction,  oscillation, 
iaequaiity  of  size,  feeble  responst?  to  light,  etc.     Most  jiatients  present  one 
or  more  of  these  abnormalities  of  the  pupils,  and  they  c<mtinue  during  the 
first  and  second  weeks,  and  gradually  abate,  if  the  a»urse  of  the  disease  be 
favorable.     Inflammatory  hy|>cncmia  of  the  a)njunctiva  often  occurs.     It 
begins  early,  and  now  and  then  tlie  tfoujumitivitis  is  so  intense  that  consid- 
erable tumefaction  of  the  lids  results,  with  a  free  muco-purulent  secretion. 
The  false  diagnosis  has  indeed  been  made  of  ])urulent  ophthalmia,  in  cases 
in  -which  this  aifection  of  the  lids  was  early  and  severe.     But  8ni;h  intense 
inflammation  is  quite  exceptional.     Morc^  frwiuciitly  tliere  is  a  uniform  dif- 
foaed  redness  of  the  conjunctiva,  not  su  dusky  as  in  typhus,  and  the  injected 
veaseb  cannot  be  so  readily  diritinguishetl  as  in  that  disc■asc^ 

In  certain  cases  almost  the  \v\nt\e  eye  (all,  indeed,  of  tlie  imiM)rtant  von- 
^ituents)  becomes  inflaratd  ;  the  mwlia  grow  cloudy,  the  iris  discoloi-cd,  and 
"le  pupils  uneven  and  filletl  up  with  fibrinous  exudation.  The  deep  struc- 
tures of  the  eye  cannot,  therefore,  l)e  readily  exph)ro<l  by  the  oi)hthalmo- 
*^t*)  but  they  are  oKscn*ed  to  Ix*  adhertuit  to  eacii  other  and  covered  by 
"iflammator)'  exudation.  They  im'scnt  a  dusky  red  or  even  a  dark  color, 
when  the  inflammation  is  recent.  Exceptionally  the  cornea  ulwrates  and 
we  eye  bursts,  with  the  loss  of  more  or  less  of  the  li([uids,  and  shrinking 
01  the  eye.  "  But  onlinarily  no  uh-eration  (Kviirs,  and,  Jis  the  patient  con- 
valesopB,  the  oedema  of  the  lids,  the  hypcnemia  of  the  conjunctiva,  the  oloudi- 
■^^  of  the  cornea  and  of  the  humors,  gradually  aluite,  and  the  exudation 
'ithe  pupils  is  absc>rbed.  The  iris  bulges  forward,  and  the  deep  tissues  of 
the  eye,  viewed  through  the  vitreous  humor,  which  before  had  a  dusky  rtni 
•^'lorfrom  hypenemia,  now  present  a  dull  white  color."  The  lens  itself,  at 
^  transparent,  after  a  while  lx'ci)mcs  lataractons.  Sight  is  lost  totally  and 
forever. 

If  the  patient  live,  the  volume  of  the  eye  diminishes,  as  the  iuflamma- 
w»  abates,  to  less  than  the  normal  size,  even  when  there  has  been  no  nip- 
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ture,  aud  escape  of  the  fluiiis.  aud  divergeut  stral)ismiis  is  likely  to  oofair. 
Ppof.   Knupp,  whnfM?  dest-riptlon  ui*  the  eye  1   have  lor   the   must    jiart 
followed,  says,  "  The  uatuir  of  the  eye-afTwtiou  is  a  purulent  choroiditis, 
probably  metastatic."     Fortunately,  so  general  aiid  destructive  an  ioflam- 
niation  of  the  eye  an  has  \nxu  descrilx*!  alwve  iii  couipurutively  rare.     Ooj 
the  other  liaud,  eoujuiietivitis  of  greater  or  less  fteverity,  aud  hypciieiuia  of  i 
the  optie  disk,  eouseijueut  upon  the  brain -disease,  are  not  UDUHual,  lint  thej 
mil>8i(le  leaving  the  function  of  the  or^d.u  nnim|»aired.     *' In  some 
iuinirahle  blindne^  is  nutice<l  under  the  ophthalmustuiiH'  ]>icture  of  oj 
nerve  atrophy,  probably  (he  setjuenee  of  choketl  disk,"     (Knupp.) 

Inflammation  of  the  nii<Mle  oar,  of  a  luiEd  tirade,  aud  Kuifotiliug  wil 
imiHiirmcut  of  hearing,  is  eommou.*  The  nuiubraua  tympaui,  during 
oontinuantx.',  presents  a  dull-yellowish,  and  in  places  a  re<ldi9h,  hue. 
eionally  a  more  severe  otitis  media  occurs,  endinjf  in  sujipuration,  perfora- 
tion uf  the  menibrann  tynijjani,  and  utorrluea,  which  (H^a^if  nller  a  variable_^ 
time.  But  otitis  media  is  not  tiie  most  wvere  of  the  aflwtiousof  the  orguua^ 
of  heai-ing.  Certain  patients  lo&c  their  hearing  entirely  and  never  n^ia 
il»  jukI  that,  t<Ki,  with  little  otalgia,  otorrhfwi,  or  other  local  symptoms  by 
which  so  g;ravL*  a  result  can  be  prog;uost'uut»].  Tliis  loss  of  hearing  does 
not  occur  at  the  same  period  of  the  discaflc  in  all  eases.  Some  of  those  who 
iHN'ome  (leaf  are  ablt?  to  hear  as  they  emerge  from  the  stu|H>r  of  the  disease, 
but  lose  this  fuuc-tion  during  i'()UvaK's»(Hmce,  while  the  nuijority  an'  oliserved. 
to  be  deaf  as  soon  as  the  stu|>ur  abates  aud  full  conseiousuess  returns. 

Two  important  facts  have  Ix-on  ol)servcd  in  reference  to  the  loss  of] 
hearing  in  these  |iu,tient-«, — to  wit,  it  is  bilateral  and  complete.     When  first 
obscn'Ld  it  is  in  some,  as  slated  above,  complete,  but  in  others  partial,  and 
when  i»artia!  it  gradually  incn'oses  till  after  wme  days  or  weeks,  whea  it 
l>etximes  i»niplete.     I  have  the  re<*ortIs  of  ten  cases  of  (his  loss  of  hearing, 
most  of  them  occurring  in  my  own  practit*  in  the  epidemic  of  1872,  but  a 
few  of  them  detailed  to  me  by  the  physicians  who  obsen'ed  thera  in  tlM^| 
same  epideraii-.    Ac«)niiug  t<i  these  statistint,  alMint  one  in  everi"  ten  patients 
became  deaf,  but  in  the  milder  f<}rni  of  cerebro-spinal  meningitis  wlilc-h  hna 
prevailed  since  1872  tUe  proportionate  number  thus  affected  has  been  Ii 
among  my  patients,  aud  the  same  may  lie  said  i[]  reference  to  the  liwis  of 
sight.     One  of  the  ten  cases  was  a  young  lady,  but  the  rest  were  children 
luuler  the  age  of  ten  years.     Prof.  Knapp  has  examined  thirty-oue  cases. 
"  In  all,"  says  he,  "  the  deafness  was  bilatcml,  and,  with  two  exceptions  of 
faint  i>erceptions  of  sound,  complete.     Among  tlie  twenty-nine  cases  of  ^_ 
total  deafness,  there  is  only  one  who  seemed  to  give  some  evidenee  of  hoar^| 
i]|g  aiterwards."     The  same  author  has  re<tMitly  informiHl  me  that  fnrtJier 
experience  ha-*  confirmed  his  previous  statement,  tliat  while  the  blindne^is 
produced  by  cerebro-spinal  fever  is  in  the  majority  of  cases  monolateral, 
but  one  case  had  ctime  to  his  notice  in  which  the  deafness  was  on  one  6ide^| 
only. 

One  theory  attributes  the  loss  of  hearing  to  inflammatory  lemons  cither 
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the  centre  of  audition,  within  the  brain,  or  in  the  course  of  the  auditory 
nen*cs  before  they  enter  the  aiulitory  fommina.  The  other  thcorj*,  which 
iS  the  better  e>;tabliahe(l  of  the  two,  and  uiuat  be  a«vpte<],  attributed  tlje  loas 
of  bearing  to  indummutory  diswwc  of  tiie  ear,  and  especially  of  the  laby- 
rinth. 

Symptoms  of  Endemic  or  Naturalized  Cerebro-Spinal  Fever. — 
The  Qumerom  monugraphd  uu  this  disease  whieli  have  appeared  during  the 
kft  few  years  rrlate  tn  its  epidicniir  fi>rin,  and  nn  piibllsluHl  observations,  no 
utaul  am  aware,  din^'ribe  the  c-Iuinieter  or  symptoms  whieb  it  prt^^-ntd,  or 
the  chaogea  which  it  undergoes,  when  it  oeeurti  as  an  endemic  or  naturalJKed 
(lit*ase.  The  endcraii'  distvise  must,  of  ooiirae,  be  oWrveil  in  tlie  cities  or 
populouii  t<»wttd,  for  there  is  no  rnnil  lixxility,  ho  tkr  lis  i  am  aware,  in 
which  this  disease  is  permaueutly  established.  In  New  York  the  natural- 
ised disease  appears  to  be  aceompauifd  by  a  less  profound  blood-ehangc 
than  ocenrs  in  e]>idemic  causes.  Although  everi-  year  seeing  a  considerable 
numlter  of  (sses,  I  Imve  not  in  the  last  ten  years  seen  one  with  the  livid 
spotdupoQ  the  surface,  due  to  subcutaneous  cxtravasatiou  of  blood,  which 
wen;  so  common  in  the  epidemi<!  of  1S72,  and  wlueii  have  been  so  common 
in  epidemiis  Ixrth  in  tins  country  and  in  Kurcnx'  an  to  give  rise  to  the  term 
spotttd  fever.  Occasionally  {)etcehi[e  occui-  in  severe  cases  of  the  naturalized 
disKLsc. 

Nature.— Tlu;  theory  that  cerebro-spinal  fevt-r  is  a  lotal  disease,  oticiir- 
rii^  epidemieully,  was  commonly  held  iu  the  first  |mrt  of  this  century,  but 
is  Dov  discarded.  Job  ^Vilson,  in  1815,  amsidered  it  a  form  of  influenza, 
»nd  Qoiild  see  no  utility  in  drawing  a  distinction  Ijetwppn  s|«)tted  ti'ver 
and  influenza.  We  at  tiie  present  time  can  see  uo  resemblance  bctwet-u 
the  two,  except  that  both  occur  as  epidemics.  The  theoiy  that  cei-eljro- 
spinal  iever  is  a  peculiar  IcM-al  disease'  cxx-urring  in  cpidi^mit*  is  more 
plausible  than  tiiat  which  hutds  that  it  is  a  torm  of  inHueuza.  Even 
^lemeyer  says  that  it  prt'sents  no  symptoms  except  such  as  are  referable  to 
**  local  affection.  Rut  the  evidence  is  stnnig  tliat  wrcbro-spinal  fever  is  a 
^^^tilutiooal  malady  with  the  meningitis  as  a  local  uutnifi-^itatiun,  just  like 
"^waslos  with  its  bronchitis,  or  scarlet  fever  with  its  phaiTugitis.  The 
*>nipt  and  spvere  eommcncpment,  unlike  that  of  those  fiirms  nf  nu-ningltis 
*aidi  are  known  to  be  strictly  Iwitl,  and  tlie  early  blotid-cbangc,  as  shown 
'0  certain  cased  by  the  appearance  of  the  skin  and  extravasations  under  it, 
nidicate  a  general  disease.  Constitutional  discuses  having  prtiminent  li»cal 
^ptoDU  and  lesions  arc  usually  rt^iikd  al  first  as  lix-al.  It  is  only  as 
"■t  goea  on,  and  they  are  more  tlioroughly  studied  and  understood,  and 
dinical  ol)Her\'atio[is  nndtiply,  lliat  their  constttntional  nature  is  recognized. 
The  theory  that  ecrebro-spiual  fever  is  a  form  of  typhus  once  had 
^h'lXatoft,  hut  it  is  now  so  generally  discarded,  as  untenable  and  al)surd, 
*™  it  would  be  a  waste  of  time  t»  consider  the  taints  which  differentiate 
tne  two  maladies.  Cercbro-spInal  fever  should,  therefore,  be  considered  as 
■iwtiiwt  frum  all  other  diseases,  a  malady  eui  (/encftn,  and  in  nosological 
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writiu<rd  It  sliould  be  elasiiitied  with  those  coustltuiionol  maladies  wnu 
have  s(>ecific  caiifies. 

Although  tiiii4  (lii^ease  orditmrily  occurs  in  an  epidfinic  form  iu  loealitK 
wiilfly  se(«inUtii  from  ooe  another,  aud,  after  continuing  a  few  weeks  or 
iu<>uth$,  totally  disapptwrs,  porhajw  never  Ui  rptiirn,  or  ntit  till  after  tlifrv 
lajK^'  nf  years.,  uevertlieless  in  ii)(3illtii*i4  It  Ux.i>uk-s  c^tahlinlK'd,  84>  tliat  it  ifl^l 
pit)per  to  describe  it  as  an  endemic,  a  fact  to  which  we  have  already  referred 
as  rejipirds  certain  Araeriiaii  riti<'s.     I  d4i  nrrt  kni>w  tliut  it  id  eiKleinic  in  any 
villiige  or  rural  loi-ulity  in  tins  country.     The  large  ritics,  witii  their  pro- 
miscuous {lopulation,  foreign  and  native,  their  crowded  tenement-houses,  an^H 
their  many  sourresof  insdnhrity,  furnish  in  an  eminent  dt^ree  ihei-onditions 
which  are  favorable  for  the  dev(;lopiui'ut  and  pcriK-Luatiou  of  the  sjjccifiCj 
principle.     Those  diseases  which  iu  the  present  state  of  our  knowle<lgc 
have  reason  to  believe  are  caused  by  micixh-organisms,  we  should  expect 
]»revail  most  where  domiciles  are  erowdwl  and  filtliy,  and  systems  are  ener-'' 
vatwl  by  imjmrt!  air,  hanltihip^,  aud  privation.     lienoe  in  New  York  City, 
ID  the  crowded  quarters  of  the  |>oor,  cerebro-epiual  fever,  like  diplitberif 
is  seldom  or  never  alment. 


1880 
1881 
1H82 
1868 
1884 

1887 


Tt  is  seen  that  the  g;rGotest  mortality  was  iu  tiie  first  year  al>er  the  ii 
triHhifition  of  the  disease  into  the  city,  after  which  the  uumlier  of  deaths 
graduully  diminislied,  year  by  year,  till  1878,  when  (he  lowest  mortalitv 
was  reacheti.  After  IS7S  the  mortality  gradually  incrraseil  till  1881,  in 
which  year  the  number  of  dettths  was  double  that  of  auv  utlier  vear  except 
1872.  '  fl 

The  mortuary  rciwrts  of  Philadelphia  likewise  show  that  oerebro-spinaT^ 
fever  has  remained  in  tliat  city  simv  its  iiitr(Klu<-tion  in  18(5:^,  a  jx-riixi  of 
t\venty-five  yean*,  the  annual  deaths  produced  by  it  varying  Iwlweeii  3fi,  t1i«fl 
minimum,  in  18(i9  aud  1870,  iind  .'584,  the  mn\nnium.  in  18G4.     In  Pi-ovi- 
<leiice,  alrM),  m  ap]iears  from  Dr.  .Snow's  repctrtH,  wrebro-spinal  (ever  haa^ 
<aused  annually  more  or  frwer  deaths  since  1871.    Therefore,  we  rv^pealjH 
this  feet  may  Ik-  ad<lcii  to  the  sum  of  nnr  knowledge  of  this  diseai^e,  that 
onct'  gaining  a  Iixlgement,  where  the  nrnditionn  aro  favorable  for  it,  as  iii  i^_ 
large  city,  it  may  become  estal>lishf<l  and  remain  an  indetinite  time.  ( 

Anatomical  Characters. — I  have  notes  of  the  post-mortem  apiK^r- 
anees  in  seventy-six  cases,  publisln^l  chiefly  in  British  and  Ameriian 
journals:   tweaty-uine  died  within  the  first  three  days,  tweuty-eight  lie- 
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tween  the  third  and  twenl^'-first  days,  and  the  duration  of  the  remaining 
nineteen  was  unknown.  These  records  furnish  the  data  for  the  following 
rooarks. 

The  blood  undei^oes  changes  which  are  due  in  part  to  the  inflammatory 
and  in  part  to  the  constitutional  and  asthenic  nature  of  the  disease.     The 
proportion  of  fibrin  is  increased  in  eases  that  are  not  speedily  fatal,  as  it 
ordinarily  is  in  idiopathic  inflammations.     Analyses  of  the  blood  by  Ames, 
Touides,  and  Maillot  show  a  variable  i)ropurtiun  of  fibrin  from  three  and 
fuur-tenths  to  more  than  six  parts  in  one  thousand.    In  sthenic  cases  accom- 
panied by  a  pretty  general  meningitis,  cerebral  and  spinal,  there  is,  after  the 
fever  has  continued  some  days,  the  maximum  amount  of  fibrin,  while  in  the 
asthenic  and  suddenly  fatal  cuses,  witli  inflammation  slight  or  in  its  com- 
mencement, the  fibrin  is  but  little  increased.     Tlie  most  common  abnormal 
appearance  of  the  blood  observed  at  autopsies  is  a  dark  color  with  unusual 
fluldit}'  and  the  presence  of  dark  soft  clots.     Exwptioiially  bubbles  of  gas 
have  been  observed  in  the  large  vessels,  and  the  cavities  of  the  heart.     An 
unusually  dark  color  of  the  blood,  small  and  soil  dark  clots,  and  the  pres- 
ence of  gas-bubbles,  when  only  a  few  hours  have  elapsed  after  death,  indi- 
cate a  malignant  form  of  the  disease,  in  which  tlie  blood  is  early  and  pro- 
foundly altered.     In  certain  cases  this  fluid  is  not  so  changed  as  to  attract 
attention  from  its  appearance.     The  ]K>ints  or  patches  of  extravasated  blood 
which  are  observed  in  and  under  the  skin  during  life  in  some  patients 
nsoally  remain  in  the  cadaver.     When  an  incision  is  made  through  them 
Ae  blood  is  seen  to  have  been  extravasated  not  only  in  the  layers  of  the 
skin,  but  also  in  the  subcutaneous  connctttivo  tissue.     Extravasations  of 
small  extent  are  likewise  sometimes  observed  upon  and  in  thoracic  and  ab- 
dominal organs. 

In  those  who  die  after  a  sickness  of  a  few  hours  or  days,  namely,  in  the 
stage  of  acute  inflaniraatory  congestion,  the  cranial  sinuses  are  found  en- 
Jtorged  with  blood  and  containing  soft  dark  clots.  The  meninges  envelop- 
"iff  the  brain  are  also  intensely  hyiHTiemic  in  their  entire  extent,  in  most 
*™avers ;  but  in  some  (aises  the  hyporwniia  is  limited  to  a  portion  of  the 
•ni'uinjTcs,  while  other  iX)rtions  apjKair  nearly  normal.  In  those  cases  which 
*'™1  fatally  within  a  few  hours,  this  hypenemia  is  oitlinarily  the  only  lesion 
*>■  the  meninges;  but  if  the  case  U'  more  protnicted,  serum  and  fibrin  are 
*"on  exuded  fn.nn  the  vessels  into  the  meshes  of  the  pia  niatcr,  and  under- 
'"'ath  this  membrane,  over  the  surface  of  the  brain.  Pus-ccUs  also  occur 
iDixed  with  the  fibrin,  sometimes  so  few  that  they  ai-e  discovered  only  with 
^iie  microscope,  but  in  other  cases  in  sucli  ({uantity  as  to  Ik-  much  in  excess 
**f  the  fibrin  and  to  be  readily  (Ict^-tcd  by  the  naked  eye.  Pus,  which  in 
'•Mfieiases  proliably  coasists  of  white  l)lootl-corpnscles  which  have  cscai>ed 
'nth  the  fibrin  from  the  meningeal  vessels,  often  apixiars  early  in  the  attack. 
The  arachnoid  soon  loses  its  trans]>ar('ncy  and  polish,  and  presents  a  cloudy 
appearance  over  a  greater  or  less  extent  of  its  surface.  This  cloudiness  is 
visually  greatest  along  the  course  of  the  vessels  in  the  sulci  and  depressions, 
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and  whom  thi>  fibrinous  exuduttuu  ta  ^rvsite^tj  but  it  occurs  also^~ 
wlieru  uo  such  cxudatitm  ia  appurt'ut  tu  the  naked  eye. 

The  exudation — senium,  fibrinous,  ami  purulent— occurs,  a»  in  other  foi 
of  meningitis,  within  the  meidies  of'thepia  luater,  and  uudcrueath  tJiis  niei 
brane  over  the  surface  of  the  braiu.  The  fibrin  is  raised  from  tlie  surl'u 
of  the  brain  with  the  meninges  in  making  the  antnpsy.  It  is  m<»tt  abundant 
in  the  inU^rg^'ral  npaeea,  around  the  uoursc  of  the  vessels,  over  and  around 
ihe  opiie  cotnniijwure,  pons  Varolii,  cerebellum,  and  medulla  oblongata, 
and  olung  the  Sylvian  fissuiTft.  It  is  most  ubuudunt  in  the  dp}>n*s.sions, 
where  it  sometimes  has  the  tliiekiiias  of  one-teuth  to  onc-fburth  of  an  iwh, 
but  it  often  extend.-*  over  the  wmvolutious  so  as  to  eonoea!  tliem  from  view. 

Most  other  forra^  of  meningitis  iiave  a  hn-al  cause,  and  are  theref  »re 
limited  to  a  small  extent  of  tlie  meninges,  as,  fur  ejuuuple,  meuiugittH  from 
tiiliereles  or  earies  of  the  |M'trous  {Mirtion  of  the  temporal  bone,  in  both  of 
which  it  is  commonly  limited  to  the  base  of  the  brain ;  or  from  m-cidouts, 
when  the  meningitis  commonly  oeeuw  upon  the  side  or  summit  of  tie  brain. 
The  meningitis  of  i-erehro-spinal  fever,  ou  tlie  other  liaud,  having  a  general 
or  constitutional  cause,  occurs  witli  ni-arly  e(|uai  frequency  upon  all  parts 
of  the  meningeal  surface,  except  that  it  is  |)erhaps  most  severe  in  the  de- 
pression!^ where  the  vancidar  supply  is  greatest.  In  cases  of  great  Beveritj* 
the  infiamniatory  exudation,  fibrinous  or  purulent,  or  both,  oorere  nearly  or 
quite  the  entire  surfiux^  of  tlie  brain. 

In  those  who  die  at  an  early  stage  of  the  attack,  the  vessels  of  the  brain, 
like  tluis*;  of  the  meninges,  are  hyiM-'nemic,  so  that  numcmus  "puneta  vjw- 
culosa,"  appear  upon  its  ineiscd  surface.  At  a  later  ]x?riod  this  h^-perremia, 
like  that  of  tJie  meningCH,  may  disap{K!ar.  tf  there  l»e  much  effusion  of 
scrum  M'ithin  the  veutricles,  and  uver  the  surfatr  of  the  brain,  the  omvnlu- 
tions  are  liable  to  bt*  flattened,  and  the  pressure  may  be  so  great  that  llie 
amount  of  blood  circulating  in  the  t)rain  is  reduced  Iwlow  the  normal  quan- 
tity. Thus,  in  the  case  of  a  eliild  of  thn-e  years,  who  lived  sixteen  davB, 
and  wjis  exanitnwl  after  death  by  Bui-dnn-Sanderson,  the  ventricles  con- 
tained a  hirgc  amount  of  turbid  sennn,  and  the  bmin-sulistanee  was  every- 
where pale  and  auiemic  from  compression. 

Cerebral  iyimo/li«sement  occurs  in  ct*rtnin  rases.  At  one  of  the  examina- 
tioiLS  in  Charity  Hospital,  the  patient  having  (xx'n  only  three  days  sick,  the 
braiu  wan  found  much  softened.  The  dissection  was  made  seven  hours  after 
death,  so  that  the  softening  eriuld  not  have  Iteen  the  result  of  detT»mjnit;itioa. 
At  one  of  the  post-mortem  examinations  in  BeIle^^le  Hospital,  soft<?amg 
of  the  fornix,  corpus  callosnm,  and  septum  Incidnm  was  observed,  and  in 
an()ther,  softening  in  the  neighborhood  of  the  subarachnoid  si>aoe.  In  a 
ease  related  by  Dr.  Moorman,'  it  is  statetl  tliat  jwrtions  of  the  brain, 
medulla  oblongata,  and  pons  Varolii  were  softenetl.  In  a  c^ise  obser\t'd  br 
Dr.  Upham,  softening  of  the  superior  |H>rtiou  of  the  left  oercbral  hcml- 
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ooourred.  Occa^ionully  the  whole  brain  is  somcwiuit  softeued. 
iderson,  RusseU,  ami  (lithfiu  «ich  relate  such  u  ttwr.  Miire- 
oviT,  the  walls  of  the  laloml  ventricles  are  ordinurily  mure  ur  l<^s  sotteucd 
la  fikta]  cases  of  oepebro-apiral  fever,  as  they  are  in  other  forms  of  meuiu- 
ptju.  In  rare  iiistan<«K  the  biiiiii  1^4  ledenuituim,  uh  iu  a  aiAe  piibltRhf^l 
i)V  Ur.  Huu-iiinHjn.'  lu  thi:-  ease  the  j>atient  wu-s  only  four  days  sick,  and 
ihe  whole  brain  was  cBdematoii!*,  rM-rnm  esraping  from  its  incised  surface. 

The  ventricles  wmtain  liquid,  in  some  jMitient^  traiiK|(arent  henim,  in 
others  scrum  turbid  and  coutuiuing  floeeuli  of  (ibrin,  or  filann  willi  |uih.  The 
liquids  in  the  different  ventricles,  since  they  intereommunioatt,  arc  llie  same. 
The  chomid  plexus  is  either  iiije^-ted  or  it  is  iutiltrateil  with  fibrin  :ind  pim. 
With  tlic  almicineut  of  the  intluninmtloii  alsyjrptioji  (■(jmnieuccs.  Tiie  .>*enini, 
frjm  iw  imture,  is  readily  ahrHirlxHi,  and  the  pns  and  fibrin  more  slowly 

Phy  fatty  dt^-neration  and  li(|iiofuction,     C)cpasionaIly  the  sonim  remains, 
and  chronic  hydrocephalus  rcsuttK.     An  infitnt  whu  contmctwl  the  disease 
81  the  age  of  five  nioutlis,  and  apiteurwi  tv  be  euuvalcikvut,  had,  two  niuntha 
fluh«c()uent1y,  great  prominenec  of  the  anterior  fontanel,  and  other  symp- 
toniH  indicating  the  pit'sen<'e  of  a  consiilcnible  nnmunt  of  effiision  within 
the  cranium.     In  unuther  cose,  one  ymr  ulU-nvnrds,  examination  (<1»jwih1  the 
folaiyeroent  of  the  head  and  prominence  of  the  fontanel  which  rhnraoteriM 
chnmic  bydrocepbalnx.      A  Imiv  of  ten  yeairs,  tr«it*xl  in  Roosevelt  H<i»<pital 
in  187>i,  died  three  mouths  aller  the  commenwmeut  of  wrebro-spiiial  fever. 
TTie  records  of  the  autopsy  state,  "  B<xly  a  skeleton ;  brain,  dura  mater,  and 
pit  mater  apix-ar  normal,  exwpt  a  little  ihiekeniiif;  of  latter  at  Iwu^e  of  bniin  ; 
^H     v«itrrtlfs  much  enlarp>d  and  full  of  clear  sennu  ;  surliice  of  wuUh  of  vi'U- 
^M   triehs  apiK-nrs  normal,  but  is  sofl ;  spinal  ci>rd  and  membranes  opparcntly 
^H    iKtnitiil ;  heart,  lunj^,  stomach,  and  intet^tines  normal ;  liver  oonprested  ;  kid- 
^m    Deys  pale."    In  this  (-a-se,  theirfore,  all  the  other  lesions  of  the  ei'rebpo-spjnal 
^P  .*iiH,  except  the  serous  effusion,  had  n«»rly  <lisnp|ieare<l.     Xo  post-mortem 
examinations,  rm)  far  as  I  am  aware,  have  yet  revealed  tlie  stale  of  the  brain 
•^ukI  itw  metiiui^fs  in  those  who  liave  liad  this  malady  at  some  former  time 
^ukI  liave  fully  rc<T)vered,  whether  then;  may  not  be  some  traces  of  it  which 
■^rp  permanent,  as  opacity  or  adhesions. 

The  remarks  nuwle  in  refereniT  to  the  cerebral  apply,  for  the  most  [mrt, 
j^^aliti  to  the  spinal  meninj^'S.      There  is  at  first  intense  hyjK'ra;mia  of  the 
iTibmues,  nsually  over  the  entire  surface  of  the  cord,  soon  followed  by 
'fil'Tinons,  punilenlf  and  serous  exu4ltttioii  in  the  meshes  of  the  jtia  mater 
A  underneath  this  membrane.     This  exudation  is  sometimes  confined  to  a 
fjflrtidn  of  the  meninges,  more  frefpiiently  that  eoverin^  the  posterior  than 
^^''  Ulterior  asfX-tt  of  the  oml,  and  when  it  is  ^neral  it  is  ordinarily  tliicker 
pfl^eriiirly  than  anteriorly.    In  severe  cases  neai'Iy  or  quite  the  entire  spinal 
H"*  mater  may  Ix-  infiltratwl  l>y  inrtnnmiatory  products.     Thus,  in  the  case 
<>>ui  infant  that  died  of  eerebro-spiual  fever  at  the  a^  often  weeks,  in  the 

>  Anuricu  Jaunul  ot  thm  XedicftI  Bi^eiuw,  July,  18QA. 
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semoe  of  Dr.  H.  D.  ('liapiu,  in  the  mit-ilmir  (le|iartmenl  at  BclleviiP, 
eiilii¥  Bpiiml  curd  was  L-uveiitl  by  a  ilbnuo-jHiriiluuL  cxudatiou,  (.-xttpt 
bpacf  about  six  lines  in  extent  upon  the  anterior  surface. 

No  constant  ur  unitunu  tiMiuuM  utx-ur  in  the  organs  of  thf>  trunk,  and 
those  obsfrvt<I  an*  not  distiuciivc  of  this  diiicaae.     Hypostatic  «wn(j:<^tion 
of  the  luiigs,  bromhitis,  ateUvtasir*,  and  bronrho-pnciimuiiia  are  coniuiou, 
Pleuritio,  endrHstrdial,  and  perii^nlial  inflanmiatioui;  have  oceaHionally  hee^H 
observetl,  but  aw  miv.     Ettusiou  of  serum,  .^mtotime^  blood-staintd,  oc*-*- 
sionally  occurs  in  tlic  pleural  and  other  borons  eavitii^.     Tike  auri(lei<  and 
ventriclcH  of  tin*  heart,  as  already  Btikted,  contaiu  more  or  lean  bluod,  with 
aoft  dark  elot8  in  tlio  more  mnlijruaut  and  i-apidly  fatal  vascm,  but  lai^er  and 
firmer  in  those  which  have  been  more  protra<'te<l.     Tlie  spleen  is  eularpje^^ 
in  \c»s  than  half  the  patientit.     The  al»tei»«  of  unifurmity  ua  re^nlti  th^H 
Btateof  the  spleen,  the  Ihet  that  in  nutny  it  uncler^ien  no  apprt-ciableeliau]^, 
is  imjMirtant,  sintx'  this  organ  i»  so  generally  enlar^'d  mid  sullcued  in  the 
infectious  diseases.     The  8^Jnla^rh,  intestines,  and  liver  are  sometimes  more 
or   less  eoiip?sted,  but   in  other  4-a8eH  their  apiK-arance  is  nomial.     Thi^| 
agminate  and  solitary  glands  of  tlie  intestines  have  ordinarily  been  *iver^* 
lookwl,  but  in  certain  ta-^es  they  have  been  found  prominent.     The  kidneys 
are  normal,  or  tiu-y  exhibit  the  leiHions  of  nephritis.     In  one  of  eight  auto||^H 
sies  made  by  ]*rof.  Welch  acute  dltl'use  ueplintiH  had  bei'u  present,  as  shown 
by  the  stale  of  the  kidneys.     In  the  ease  of  a  child  of  nine  years,  treate^^ 
by  Dr.  F.  X.  Bnrnill,  in  tlie  Pre^^bytjerian  Hospital,  the  urine  was  very  albt^H 
minoiis  and  the  kidneys  preH>nti'd  a  fatty  ap|K>:irHnce.     Anatomicjil  eliangm 
in  these  organs,  however,  are  not  eooimou,  uuIl-ss  in  slight  degree,  so  tliat  io^ 
most  patients  their  function  ia  fully  and  properly  performed.  ^M 

Progrnosis. — C?<'rebnK.-*piual  fevcj*  i.s  justly  regnnlnl  us  one  of  the  most 
daugeivjus  maladies  of  childhotxl.  It  is  dreaded  not  only  on  account  of  tlie 
great  mortality  which  alten(b4  it,  but  als«»  on  acviiunt  of  it.s  protmeted  course, 
the  sufl'eriug  winch  it  iuus4!s,  the  poHsiUle  |)ennanent  injiin'  of  the  important 
organ  whieh  is  chicHy  involved,  and  the  not  iufrec^uent  uTe|)arablc  damage 
which  the  eye  and  ear  sustain. 

I  have  tlie  nic^ords  of  the  result  in  fifh*-two  eases  which  I  attended  or 
saw  in  consultation  in  the  epidemic  ctf  1872.     Of  tliea*  just  onfshalf  re- 
ooveretl.     Sixteen  of  the  Iweuty-slx  who  died   were  hopelessly  ci_iniat4ise 
within  the  first  seven  days,  most  of  them  dying  within  that  time,  and  some 
even  on  the  fii-sl  and  s*x'ond  days,  while  othei-s  of  the  sixt^'en  lingered  into 
the  second  week  and  died  without  any  sign  of  returning  consciousiK'^ss.    The 
remaining  ten,  who  subsecjuently  dt«il,  but  did  not  become  eonwtose  in  the 
first  wet'k,  were  nevertheless  seriously  sick  fnun  the  first  thiv,  but  their 
symptoms,  though   severe,  were  not  such  as  ui-cessarily  iudir-ated  a  fatal 
n«ult,  HO  that  there  was  some  espertation  of  a  favorable  ending  till  near     i 
death,  which  occurretl  for  the  most  |iart  from  asthenia.     One  siiccumlHvl  t^| 
purpura  ha^niorrbngicn,  the  hemorrliagt-d  oct^nrring  from  the  mucous  sur^^ 
ia(!es.    The  ]>atient  died  after  a  sickness  of  more  tliau  two  mouths,  iu  a  stat*:* 
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extmup  emaciation  ami  pnwtration.    The  twenly-six  who  rpoovercd  pou- 

Vlksood  slowly,  and  usuully  aDor  mauy  fluL'tutitioiis.     Their  hightiU  tem- 

povtnre  and  niijert  severe  and  dangerous  symptoms  occurred  iu  Uic  first 

mric     Mont  uf  thtuu  wem  m^vfral  weoke  under  nlwen'ation  and  treatment 

before  thej-  siiiBciontly  reajvered  to  be  out  of  danger.     'J'he  Htatistlcs  nf 

this  epidemic  therefore  show,  and  the  same  is  true  of  other  epidemics,  that 

ibi!  firat  wtvk  iti  the  time  of  greattwt  ilan^er,  and  if  no  fatal  symptoms  are 

dcvclopcti  during  diis  week  rceover)*  \a  prolmhle  with  pro|)er  ihiniiieiitJc 

tDttHtJn'Aaml  kiiHl,  intelligent,  and  efHeieut  nursing,  which  is  ver\'  iaipoiluut. 

iSince  1872  1  have  seen  a  larjj^r  number,  hut  have  pn«er\'nd  reooi-ds  of 

tliirty-eight  cases  which  I  wu.^  able  to  follow  lo  the  eIof*e.     iSoine  were  (*eeu 

in  nio^iiltation.     Of  tlu-se  thirn'-eij(ht,  twcntj'  recovered  and  eighteen  died. 

Of  the  eighteen  fatal  nises,  nine  diivl  in  the  first  week,  five  in  the  »eoond 

week,  one  on  the  twi-nly-fiflh  day,  <Hie  on  the  thirty-fii-st  dny,  and  one  in 

tin'  stxtit'nth  wtrk.     TUib  last  jatieut,  a  Ujy  of  t*?n  years,  wnuld,  in  my 

ojiinioo,  have  n*eovcro<l  with  better  nursing.    ITis  death  owurreil  from  large 

tnl-eonw  wliieh  exteiKhnl  to  the  bones,  pn»duee<l  by  lyhig  a  lonj;  time  in 

one  pupitiuD  on  a  hard  bed,  when  he  was  tmt  weak  to  move,  and  oilcn  with 

«*ltd  liedtlothm  underneatli   him.      The  remaining  case  of  the  eighteen 

ui«i  uiW  a  pnd<mjre«I  acknefW. 

There  is  prolMil>ly  no  di.-^cObe  which  falsifies  the  ]>redictio]is  of  the 
pfaj>iclan  more  frecpiently  than  ccrc)>ro-spinal  fever.  This  is  due  partly  to 
Ih*!  iBverity  of  the  cerebral  symptoms  in  the  commencement,  wfiieli,  did 
Iwy  micur  in  other  forms  of  mcninj^itis  with  which  he  is  more  familiar, 
•noM  justify  an  imfavorable  prognosis,  and  partly  to  the  remissions  and 
**weriifttion«,  the  occurrence  alternately  of  symptonis  of  apjuirent  con- 
vilewwi*  and  ivcrudrrtnenw  or  relajjw,  which  eliarui'terize  the  course  of 
liii*  malady.  Grave  initial  symptoms,  which  may  appear  to  have  a  fatal 
«minr,  are  often  followed  by  snch  a  remisflioii  tluit  all  ilaugtir  seems  past, 
<»1  iu  u  few  hours  later,  [KTha|w,  the  symptoms  are  nearly  or  quite  aa  grave 
•*  at  first. 

L'lidiT  the  age  of  five  years  and  over  that  of  thirty  the  prognosis  is 
toa&vorahle  than  lietwoen  these  ages.  An  ubnipt  and  violent  eommence- 
tent,  pnifoiiud  sIii|M)r,  orrnvnlsions,  active  delirium,  and  great  elevation  of 
tenpfnUure  are  symptoms  whicli  r»hould  excite  wdicitudc  and  render  the 
pntpmsi.a  guanltxl.  If  llie  teu)]}erature  remain  alwve  105**  F.,  death  is 
ptobtblc,  cveij  willi  moderate  stu|»ir.  NunuToiis  and  large  peteehial  erup- 
'*<ili8  dhow  a  profoundly  alterefl  state  of  the  blfiwl,  ami  are  llierefore  a  liad 
pniffDuitie,  and  so  is  continued  albtmiiimria,  since  it  shows  great  blood- 
'^■iiKe,  or  nephritis,  while  other  organs  than  the  kidneys  are  probably  also 
•■vulvrtl.  fn  one  rase,  a  hoy,  wliom  T  examineil  nearly  a  y«ir  after  the 
"Miro-jspinal  fever,  tlie  kidneys  were  still  alfeeted.  He  had  anaaartu  of 
llf  fiice  and  extremities,  witli  albuminuria.  Chronic  Bright's  disease  had 
'^rrttl  from  the  acute  nephritis  which  cetmplicatwi  cerebro-spinal  fever. 
^■tiJbund  stupor,  though  a  ilaugei'ous  symptom,  is  not  necessarily  iatal  so 
Vol.  I.-36 
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luDg  OA  the  patient  can  bo  aroused  Co  partial  consciousnesB  and  the  pupils 
are  responsive  to  lijrht ;  so  long  as  it  d»>es  not  pass  Into  actual  euuia  it  is 
\i»s  dangerous  llian  motive  or  mauiacal  delirium,  which  in  likely  to  eventuate 
in  this  coma. 

A  mild  oommonoeraont,  with  general  mildness  of  ^nnptonis,  as  the* 
Al)ility  tu  eouipiT'heud  and  answer  que»iliuu»,  miidenite  jiaiu  and  nuLn<.-ulnr 
rigidity,  some  appetite,  moderate  cmaeiation,  little  vouiitiug,  etc.,  juslifv  a 
favomltle  pnij;nnsi^,  hut  even  in  such  cases  it  should  be  gtmrded  till  conva- 
IctLi-nw  is  fully  cstahlishinK 

We  may  repeat  and  emphasize  the  important  faet  shown  by  the  above 
Htaiistics,  that  jKUicnts  who  Ifve  till  the  clow  of  tlie  second  week  without 
sorious  eoniplidiLions  will  pnjiKihly  ixxxiver.  The  tianger  aflcr  this  ]M.>rifxl 
is,  in  most  instances,  from  exhaustion  tind  feeble  action  of  the  heart,  result- 
ing from  the  im|>aired  uutritiou  and  tlic  protrndcd  course  of  the  disease. 

Compli<'ntions,  which  most  frequently  [>ertain  U)  the  lungs,  increase 
greatly  the  gravity  tif  many  i:a«5i  ami  atutrihute  to  the  lUtal  eudiug.  The 
fiict  that  Webber,  in  his  prize  essay,  describes  a  variety  of  ecrebro-spioal 
fever  wliich  lie  designates  ])neumon!c,  hu<1  (fiat  those  who  make  jnwit-mortcm 
cxamtuatiuns  iind  that  "anlcma,  hy|K>static  congestion  of  the  lungs,  bmn- 
chitis,  atelectasis,  and  brnneho-pnenmonia  are  extremely  eommim  lesions  in 
oereliro-spinul  uieniugilis"  (Welch),  indicates  a  sonn-e  of  danger  in  wldition 
to  that  local<id  in  the  ccivbri)-spiual  system.  One  elitsc  observer  of  an 
epidemic  writes,  "In  all  the  fatal  eases  which  come  under  my  notice,  the 
most  prominent  syniptomti  w-hicli  prefXKled  dc^itli  were  those  which  indicate 
impairment  and  pcrvi-rsiou  of  the  respiratory  funetiou;^.  .\s  the  breathing 
became  more  hurrioil  and  difHciilt,  the  general  depression  became  mon?  in- 
tense, (lie  pub*e  became  weaker  and  quicker,  and  the  temiierature  of  the  skin 
more  elevated." 

Parenchymatous  dogcncration  of  the  liver  and  kidneys  is  another  Berious 
complication.  The  kidneys  are  proljably  more  frequently,  and  to  a  greater 
extent,  disi-used  than  Uic  liver.  Wc  have  aliToily  state<l  that  nephritis  was 
present  in  one  of  the  eight  ca.sc«  examined  by  Pnif.  Welch.  In  the  Hamtt 
MfdieaU  for  June  3, 18S2,  M.  Ernest  Gaudier  published  the  case  of  a  female 
who  died  comatose  on  the  sixth  day  of  oerebrn-spinal  fever.  Kxamination 
of  tlic  urine  had  revealed  the  presence  of  ''retnw'tile  albumen  of  Prof. 
Bouchartl,  attributable  to  renal  lesions,  and  non-retractile  albumen,  consid- 
er«I  as  an  iudicatinu  of  some  ginieral  infection  of  the  system."  Microscopic 
examination  of  the  kidneys  "  showtd  considerable  swelling  and  grannlar 
d<^neration  of  the  renal  epithelial  cells,  with  eftusion  of  granular  matter 
within  tlie  Itiniiua  ()f  the  tubules."  We  have  seen  from  the  ease  refeiTed  to 
above  tliat  tlie  reual  "implication  may  porsiitt  and  l)ecome  chronic.  Those 
who  fiilly  recover  often  exhibit  symptoms  usndly  of  a  nervous  character, 
as  irritability  of  disjxisition,  headaclie,  etc.,  for  months  or  years  atler  con- 
valescence is  established. 

Diagtiosia. — Cerebro-spinal  fever,  on  aooouttt  of  the  nature  oud  severity 


svtnptoms  and  the  gtKklcniiess  of  its  onset,  may  Ik*  niiHtaiion  for 
let  fever,  nnd  mr  rrrtt/i.  In  one  instanee,  to  my  knowleclge,  this  niis- 
ttke  was  luudc.  Hij^li  febrile  luovemeiit,  vomiting,  conviilsioiw,  and  Htn|Hir 
are  oumiuou  in  the  cxjmniomvnicnt  of  srarlct  fever,  and  die  same  Hymptoros 
commonly  u^^lier  in  the  sevenT  forms  of  cerebro-spinEd  fever.  It  will  aid 
in  <liiigD(}8i!«  to  ascertain  wlietlier  tlieiv  Ik>  i-ediiesK  of  Lite  fiitices,  for  this  ia 
(ircaeut  in  the  commencement  of  scarlet  lever,  and  a  few  hours  later  the 
dmnu'trristir  efflorescenoe  n|lpf>nrK  on  the  skin. 

The  diagiHwis  of  wreliro-spinal  fever  from  the  eommou  forms  of  nieniu- 
f^  is  ordinarily  uut  difficult,  for  while  iu  the  former  tlic  maximum  in- 
trtisty  of  Kvmpt4)mH  (Kx-ni*s  in  the  first  diivi*.  in  the  latter  there  is  a  gmdunl 
awl  prognsiiive  tncreu^M:;  of  ityniptoms,  fnmt  a  eompumtively  mild  e(»m- 
mpupemcnt.  Moreover,  cases  of  ordiuar>*  or  sp«jnidie  meningitis  ooeiirring 
il  tile  ng*-  when  cerebro-Rpinal  fever  is  most  fre<pient  are  commonly  seeoiid- 
uy,  lieing  due  U)  tuU'irlw,  caries  of  the  jx-troti!*  jwrtion  of  the  tempond 
botte,  or  other  k«iou,  and  are  iheix'fon'  pit'<'i.Hleil  :ind  ii>('i^'om|mniMl  by  »yni]>- 
tnnu  which  are  directly  referable  to  the  primary  disease.  We  have  seen 
hw  clifli'rent  it  is  in  oerebn>-spinal  fever,  wliieh  in  most  patients  Ijegins 
alini|«tly  iu  a  state  of  pivvious*  g<MHl  heulth.  Aguiu,  iu  (Trebro-spliml  fever, 
■fi<T  (lie  .^PTond  or  third  day,  hyperastiicsia,  retraetion  of  the  head,  and 
chamcterislie  »*yniptoniH  ot'cnr,  witieh  are  either  not  present  or  are 
h-ss  prunouueed  in  oi*dinarv  lufniiigitis.  Some  of  the  milder  cuscs 
cf  tiRt4)ro-spinal  fever  might  bo  mi^aken  for  hysteria,  but  the  [lain  in  the 
BCsd  luid  elf*<'where,  the  mnseular  rigidity,  and  es|XHial]y  the  oeeurrenee  of 
■lore  or  lesa  febrile  movement,  enable  us  to  make  the  diagmwis.  (Icmtinued 
'wer,  typhus  or  typhoid,  resembles  ccrebro-spinal  fever  in  certain  particn- 
l>^.  hilt  it  lacks  the  muiuidar  iHtntnution  and  rigidity  whiih  eharacterixe 
'Jwlalter.  It  does  not  usually  liegin  so  iibniptly,  with  sueh  severe  synip- 
tai*.  especially  such  severe  hea<laehc,  has  leas  marked  fluetuationi*,  and  a 
>n<jn*dctinitj>  duration.  These  faets,  iu  (wnnwtiou  with  the  rharac^ler  of  the 
pfWTuling  epidemies,  will  enable  us  to  make  the  diagnosis.  In  oue  instance 
"ooiineiicing  relr«>-phar\'ngt«l  alwHX'ss,  probablv  axsiK-ialed  with  vertebral 
•Wiew,  waft  at  first  mistakeu  by  me  for  ee^ebr^>^*pinal  fever.  The  patient 
*>6  an  infant,  had  a  tem|>eratnn'  of  104"  K.,  slitlhtss  of  the  neck  with  some 
'^TBiiion  of  the  head,  and  cried  from  itain  when  the  hem!  was  brought  fop- 
**iil.  The  speedy  occurrence  of  two  large  abscesses  in  other  part«  of  the 
*?'Kciii,  difficult  deglutition,  and  noisy  respiration,  lt>d  to  a  digital  exploration 
"*  the  fiiiiei:*^,  wlu-n  the  abs^x'ss  was  f<)und  and  opened. 

Trv&tment. — Since  in  epidemics  of  tvrebrrvspinal  fever  naKe*»  are  more 
"'^HKnt  and  severe  where  anti-hygienic  eijmlitions  exist,  it  is  evident  that 
''"wnirw  ]<M>king  to  tlie  n'moval  of  .niu-h  i-onditious,  measures  designed  lo 
I'^'iciin'  pure  air  in  the  domicile,  wholesome  diet,  and  a  r|uiet  and  regular 
It  of  life, — In  fine,  nR&siirt^i  ile»«ignetl  to  prodnw  the  highest  degree  of 
1th, — ore  of  the  lirst  inipoiiiuut-  for  the  prevention  of  the  diseane. 
^■talinnts  uf  the  stref^lrt  and  are.is,  u^  well  an  of  the  ajiartmeutii,  good 
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aewerage  aiid  draiiia<re,  the  prninpt  removal  uf  all  reftiBci  matter,  HvnKiance 
of  uveivruwdiug, — lu  a  word,  tiie  strict  observance  oi'  sauitan*  roquiremcnte 
in  every  particular, — will,  tliire  can  be  little  dijubt  from  what  we  know 
of  tlie  causation  and  nature  of  ccrebru-^{)iual  fever,  diuiiuittli  the  nunilier 
and  severity  of  the  eases.  The  avoidance  of  fatijjue  and  overwtirk  and  of 
mental  excitement,  the  us*-  of  plain  and  wholcjwiue  diet,  riuftirient  r^leej),  the 
utmoBt  regularity  in  the  mode  of  life,  with  tlie  lcat<t  jMUktible  exposure  to 
depressing  agencies,  are  the  important  preventK-e  measures  which  should  be 
recommended  during  an  epidemic  of  cerchro-spiiiul  fever. 

The  etijoiuing  of  a  (juiet  and  regiilar  qkhjc  of  life  as  a  preventive 
mtusure,  during  the  fiWHinx-nee  of  an  epidemic  of  oerebro-spinal  fever,  is 
not  inconsistent  with  the  theory  that  tlie  lause  is  a  mirro-organitsm.  It  ia 
uut  unreajHinaUle  to  sup{)os4'  tliat  the  system  may  be  more  or  less  under  the 
inflnen(x'  of  the  sjM'cilie  principle,  and  that  this  principle  may  obtain  hidge- 
lueut  in  the  blood  or  tissues  without  tcsuU  until  some  exciting  cause  occurs 
which  depresses  the  system  and  disturtis  the  fniKlions,  when  the  resisting 
jwwer  foils  and  cerebro-spiiial  fever  appears  ;  just  as  Uuise  exp(»spd  to 
Astatic  cholera  may  remain  well  until  some  imprudence  in  the  diet  or  the 
mode  of  life  ttiuses  an  outbreak  of  the  niHlady. 

Curative  Treatment. — In  the  uorameucemcut  of  cerebro-spinal  fever, 
intense  inflammaton'  (^ingestion  occurs  of  the  cerebral  and  spinal  meninges, 
and  also  to  a  ceitain  extent  of  the  brain  and  sj)iiuil  conl.  As  rej^rtls  tr«?at- 
ment^  the  obvious  indication  is  to  reduci-  the  hyjienemia  of  the  vessels  as 
■piickly  as  poeeiblc  and  subdue  or  diminish  the  inflammation.  Fur  this 
pur|»ose  bags'  or  bladders  of  ice  should  be  immediately  applied  over  the 
head  and  to  tlie  nucha,  and  constantly  retained  there  as  long  as  there  is 
no  complaint  of  chilliness,  no  marked  diminution  of  temperature,  and  the 
patient  experiences  some  relief  frtmi  the  intense  headache  and  other  symp- 
toms. Bran  mlxeil  with  jHiuudcd  ice  priHhict-s  a  more  uniform  coldness 
and  is  sometimes  more  agreeable  to  the  patient  than  the  ice  alone.  The 
Iwig  or  l»gs  aluHiId  1»^  about  one-third  full,  so  as  to  fit  upon  the  head  like 
a  tap,  and  the  imrse  slumld  l»e  ini*triict<'d  to  renew  the  ioc  as  soon  as  it 
mo-lt&.  In  severe  cases,  with  marked  elevation  of  Icmperature,  it  is  proper 
to  apply  e<ild  over  the  dorsal  ami  Itnubur  vertcbrie,  as  well  as  upon  the  bead 
and  uucjia-  A  hot  mustard  ffMit-lmth  or  a  geuend  wmnn  Iwiih  in  tliofle  cases 
in  which  convulsions  are  present  or  threatening,  or  in  which  there  \a  de- 
lirium or  great  agitation  or  severe  peripheral  pains,  is  als<j  usefid,  since  it 
has  a  calmative  etfcet  and  acts  as  a  derivative  from  the  hypeneraic  nerve- 
centres.  One  writer  states  that  he  obtained  marked  benefit  in  a  case  by 
immersing  the  body  to  the  neck  in  hot  water. 

The  abstraction  oi'  blwxl,  usually  by  Iceclics  applied  to  Uie  temples, 
behind  the  cars,  or  along  the  spine,  lias  been  employed,  but  even  in  the 
commencement  of  the  present  wntun,',  when  it  was  customary  to  bleed  gen- 
erally and  lut%tlly  in  the  Irt'atmcnt  of  inflanimalory  and  febrile  di^'^nseH,  a 
majority  of  the  American  physicians  whose  writings  are  extant  discoim- 
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tfioiiHttl  tbe  use  of  such  uunt^iirps  in  the  treatment  of  thi»  disease.  Drs. 
ft^lruu^.  Foot,  and  Miner,  though  under  the  iiifiin'ncc  of  llie  Broiusaian 
rinc,  were  good  oljwrvcrs,  and  they  siwn  abandoned,  the  use  of  Uie  lancet 
leeches  in  the  treatment  of  thow  pallentri  for  mnrp  sustatniiig  measures. 
f^truuK*  states  that  (.-ertuin  phydiciuni^  cmplovcil  vi-nc-sectiou  aa  a  nicnnK  uf 
^^rlim'in^  the  internal  congestions,  but,  finding  that  t\\e  pulse  l)eeamc  mure 
^Kfn-cjneul  aHer  a  niLKlemti?  lu;^  of  bkxKl,  they  houo  hiid  nsidc  the  Innoet. 
^^^umo  cxperieneed  pliysicianii  of  that  period,  however,  coulinutxl  (o  n^-om- 
^^iipml  and  practirie  deph'tion,  general  as  well  as  Kxal,  as,  fur  example,  Dr. 
Ciallop,  who  trtuti-d  many  (^aavs  In  \V>i-iniii)L  hi  tlie  cpidemu?  of  IHI 1. 

fcVeneseelion  in  the  treatment  of  eerebnvspinal  tcver  ig  universally  diB- 
tIc^I  at  the  prrsent  tune  in  tliis  foinitr\'  and  Europe,  but  iKnac  intelligent 
ymciaub,  a^  Sanderson  and  Xieineyer,  ai»pn>vt'  of  Im-al  bleeding  in  eertnin 
^m*"^     It  is,  in  my  opinion,  af^r  examining  the  histories  of  many  cascSf 
unet-rtain  wlii-ther  the  abstraelioii  of  hhwHl  sliould  ever  be  nn^ommendal, 
l>ut  if  it  be  preseril)ed  it  should  be-  on  the  first  day,  when  the  hj'pcnemia  is 
t,  by  the  applieation  of  only  a  few  leeehwt  Itehind  the  i«rs,  and  never 
crept  when  unna  or  convulsions  air  presi>ut  or  thn'ateniag  and  tlie  jmtient 
robust.     The  fact  should  not  l>e  forgotten  that  eerchro-spinal  fever  is  in 
it.A  oiitun'  asthenie  and  pmtratrted^  and  that  the  inteiiw  inflamnialoiy  oon- 
iuu  of  the  Der\'onri  e^iitrts  tan  ordinarily  be  relieved,  if  relieved  at  all, 
tin-  other  measures  nx-onnnenth-d,  whieh  do  not  rediiw  the  strength.    Tlie 
alannhig  gymptonxs  whieh  nwhcr  in  an  attaek,  tlie  inTenw  lieadaehe,  restless- 
xuas,  delirium,  sometimts  eelanipsia  or  nmia,  seem  to  denmnd  the  most  ejier- 
S*^  Ij'eatinent,  and  yet  it  is  suriirising  to  one  who  ha**  his  first  experiences 
^Ui  this  malady  how  patients  under  pi-ojwr  treittnient,  without  the  ab- 
■Iniction  of  blmKl,  eniei^^  fnjm  an  apparently  almost  hojM'le.«H  state  and 
^^    uVininlrly  reeovpr.     Thei-e  niay  be  total  nnconseionsness,  the  pupils  dilated 
^^    Vike  rings  and  ia'^ensible  to  light,  the  head  intensely  h<»t,  tonie  convulsions 
pTfw-nt  or  alternating  with  fn*{pieiit  elonit'  eonvulsions,  and  yet  these  symp- 
toms, whieh  In  any  other  disease  would  be  re^rded  as  suffleient  to  justify 
tlw  fffognosis  of  eertain  dentli,  may  gmdually  i>as«  off  towaitls  ihe  close  of 
Uipfiivi  ur  in  the  second  week,  and  the  ra«e  iillenvardH  progn-ss  favoralJy. 
^0  ihi'  Xew  York  epiih-raie  of  1872,  previous  to  whieii  physicians  of  tliia 
"tyhftd  no  i)ers<.iifll  ex|K'rIenee  with  cei-ebro-spinal  frver,  many  eases  were 
I**oiincwl  ho|x'less  whieh  ultimately  <liil  well  without  abstraction  ttf  bliMxl. 
la  I  rttse  oceurring  in  the  practice  of  Dr.  Griswold  the  patient  was  comatose 
thnv  days  W'tl'  pupils  not  responding  or  but  very  feebly  responding 
lieht,  but  he  reeoven^l  withiiut  the  alwtraction  of  blcHtd,  and  witli  the 
'*'iiMi(»  onlinarily  eniphiyed.     In  a  i-ase  which  we  will  presently  relate  in 
of  another  hn-al  treatnu-nt,  the  |>atient  was  still  insensible  in  the 
rwwk,  with  pupils  greatly  dilated  and  insensible  to  light,  and  yet  re- 
^^'wri  without  losing  blocxl.     Such  cases  show  that  the  most  ui^eut  symp- 

<  Medlcst  and  Phytinlog^nU  Register,  1811. 
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toms,  such  as  seem  to  indicate  the  prurapt  employmeut  of  lcechc<B  in  onler 
Ui  rethice  the  mciiin^ial  hy|H'iiciiiiu  and  l\w  txms^x-utive  cungOMtiou  of  the 
ut'-rve-*x*ntrt:«,  may  be  relievrtl  and  ihe  [lalicnt  ii?oover  uitliout  such  deple- 
tion, and  with  the  prffservation  oi'  the  bliHNl,  which  is  so  much  netvlcd  in 
the  subt;L<<|ueiit  a^tlieiiic  i^otirsi'  of  the  malady. 

In  only  one  c^asc  have  I  reoiimmonded  the  alMtradiuu  of  blood,  and  this 
was  80  instructtv-e  that  1  will  brietiy  rehite  it  A  girl,  four  years  of  af^ 
was  s(!ized  on  March  7,  IHT-'l,  with  vomiting,  chillinftw,  and  trembling, 
followed  by  severe  general  clonic  con\nilBionrt  iastiiig  altout  fifteen  minutes ; 
was  mmii-ciimatow' ;  pultw  132,  and  a  few  hours  later,  156;  tem|H'ralnre 
101|°  F. ;  respiration  44  ;  eyes  closed,  piipiU  moderately  dilated  and  (K-bly 
responsive  to  light,  dusky  mottling  of  skin,  e>>nfltant  tremulMiisness  with 
twitching  of  timlni.  liromide  of  |K>taaKiiim  was  admiiiisteretl  in  honrly 
doses  of  lour  grains,  'ux  applied  to  tlie  head  and  nudia,  ami  a  hot  mustard 
fuot-batli  followed  by  aitmpit^ms  to  the  nueluL  Oil  the  following  day, 
March  8,  she  was  partly  conscious,  when  amiihcd,  but  immediately  relnptied 
into  sleep,  head  retmcte<l,  bowels  ntnstitratcd ;  pulse  136 ;  temperature  102°  ; 
vomited  occasionally.  It  was  thoiiglit  proper,  on  aewjunt  of  the  cxtri'me 
stupor,  to  apply  one  leech  to  each  temple,  and  the  bites  trickled  slowly 
nearly  five  hours.  The  other  treatment  wjih  continued.  On  Uie  &th  the 
pulse  was  180,  so  feuhle  that  it  was  eouuti-d  with  ditliculty  ;  temperature 
lOlJ".  The  [Kitiont  was  evidcutly  sinking.  It  was  nwes^ir)-  to  onler 
whiskey  in  te!iH[ifH>nful  thmts  everA*  two  hours,  with  beef  tea  aiHi  other 
most  nutritious  drinks.  Kvcning,  pnlsi!  172,  still  leelile.  March  10,  pulse 
180,  barely  perL-cptible ;  gi-eat  hypeneslhesin ;  axillarj' temjwrature  100*'; 
axes  of  eyes  directitl  downwanl.  After  tliis  the  patient  gradually  rallied 
fur  a  tuni!,  the  puli^t;  lM!coming  stronger  and  less  &e(juent,  but  death  fitutlly 
occurred  after  nine  weeks  in  a  state  of  extreme  cmaciatiou  and  exhaustion. 
Slight  Convulsions  iK-ciirresl  in  the  last  hours. 

It  is  seen  (hat  in  the  above  ('Jise,  whicJi  nuiy  he  regandt-d  as  typiml,  the 
patient  pn.*ised  into  a  state  of  extreme  prostration  after  the  application  of 
the  leeches,  so  iliat  for  three  days  1  did  not  believe  that  she  would  live 
from  hour  to  hour,  and  death  wviirred  after  an  illness  of  nine  weeks, 
appatvntly  from  sheer  exhauettion.  Kxperieiu-e  like  this,  wtiif^h  ciirresjKmds 
with  that  of  must  other  observers,  shi)ws  the  necessity  of  prcsemng  the 
blood  and  thereby  the  strength,  however  urgent  the  initial  s>TTiptoms,  inas- 
mucli  as  ceivbro-spiiml  fever  in  its  subsetpient  course  is  attended  by  such 
marked  asthenia.  On  May  3,  1878,  a  boy  of  ten  years  wo.^  admitted  into 
one  of  our  Ust  IjospitaU,  tn  tlie  Her\*iceof  a  pnnninent  New  York  physician. 
It  was  statwl  that  he  had  been  foiirdays  sick  with  cerehro-spinal  fever, and 
among  other  eharacteristio  symptoms  he  had  had  deliniun  ever>'  night  ai)d 
on  May  2  delirium  in  the  d.iytime,  wliiih  liad  alateil  eonsiilenibly  after 
free  epistoxis.  In  the  hospital  the  application  of  ten  leeches  along  the 
spine  was  ordeiwl,  lint  it  does  not  appear  to  have  diminished  the  delirium 
or  any  oUier  symptom,  and  on  tlic  following  day  the  pulse  was  so  freqm 
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and  feeble  that  active  stimulatioQ  by  brandy  was  resorted  to.    He  had  thi-ee 

stroDg  convulsions  on  May  13,  which  were  relieved  by  ice  to  the  head  and 

nape  of  neck,  and  by  six  minims  of  Ma^ndie's  solution.     Severe  pains 

occurred  at  times  in  the  back  and  limbs,  and  on  the  29th,  one  month  after 

the  commencement  of  the  disease,  the  same  jMiin  frequently  recurring,  t\vclve 

leedies  were  ordered  to  be  applied  to  the  spine.     On  June  2  the  limbs  were 

flexed  and  quite  stiff,  and  the  effort  to  move  them  was  attended  by  grc?at 

pain.    The  [jain  in  the  ba(?k  was  also  more  constant,  and  in  consef|uenee 

si^een  leeches  were  applied  to  the  spine.     The  next  day  there  was  no  j>ain, 

tmt  the  patient  was  very  stupid.     On  June  6  the  records  state  that  he  was 

obviously  losing  strength  day  by  day,  that  his  cnmciation  was  extreme  and 

hisaoiemia  verj'  marked.     But  he  had  groat  vitality,  and,  although  he  had 

strabismns,  bed-sores,  incontinence  of  urine  and  ftei.-es,  and  extreme  prostra- 

sion,  he  lingered  till  August  1.     At  the  autoiBv,  "  UAy  a  skeleton  ;  brain, 

clvira  mater,  and  pia  mater  appear  normal,  except  a  little  thickening  of 

latter  at  l)ase  of  bmin  ;  ventricles  much  enlarged  and  full  of  clear  stTum; 

surfece  of  walls  of  veutrielcs  looks  normal,  but  is  soft ;  spinal  ctjrd  and 

mraibranes  appear  normal  to  tlie  naketl  eye."     No  disease  was  discovered 

in  other  oi^ns,  except  that  the  liver  apiwared  congested  and  the  kidneys 

pale.   It  can  scan-ely  be  doubted  that,  although  some  temporary  relief  from 

the  pain  may  have  resulted  to  this  |)atient  by  the  re|H'ate(l  ai)plication  of 

leedies,  which  diminishefl  the  meningeal  liy[K;nenna,  yet  his  chances  for 

nitimate  recovery  would   have   been    fiir   Ixjttcr  without   such  depletion. 

Therefore  the  histories  of  cases  show  that  the  result  of  abstraction  of  blood 

has  been  unsatisfhrtorv,  on  m^)unt  of  the  asthenic  nature  and  protracted 

ftjuise  of  cerebro-spinal  tever,  and  it  should  never  l)e  reoomniendetl  as  a 

remedial  agent. 

Some  benefit  is  apiwrently  derived  from  the  applicntion  of  stimulating 
md  modemtcly  irritating  lotions  along  the  si)inc.  A  liniment  consisting 
('•wjiial  parts  of  camphorated  oil  and  tui-jtentine  briskly  applied  by  friction 
^■"th  flannel  up  and  down  tlie  sjhuc  till  redness  is  produced  ap^ieai's  to  cause 
some  alleviation  of  the  suttering,  and  it  docs  not  e()nrtiet  with  the  use  of 
tlie  ice-bag!  Dr.  William  H.  Sutton,  (tf  Dallas,  Texas,  has  publislutl  the 
'"HowiDg  interesting  case,  showing  the  Iwncfit  from  stimulating  and  irritant 
*Pplioations  over  the  spine  made  in  an  unusual  manner.  A  child,  aged 
"if^'e  and  one-half  years,  had  Iwen  tiiree  weeks  under  tn>atnicnt,  through 
^•^'r  of  diagnosis,  for  supj^sed  eontinu<xl  fever.  When  Dr.  Sutton  assumed 
charge  of  the  case,  Kovcmber  20,  1877,  the  pupils  were  greatly  dilatetl  and 
"'*iisible  to  light;  featni-es  iwilli<I  and  pinched;  jtulsc  liJO;  tenijKTatnre 
^^i°  F. ;  jKitient  totally  unconscious.  Xovcml>er  21,  morning  temix'rature 
'0'^°,  pulse  140;  evening  tcmpei-nture  ]01|°,  pulse  120.  November  22, 
■Homing  temperature  106i°,  pulse  160;  restless;  evening  temperature 
105j°,  pulse  120  ;  had  not  slept,  except  for  moments,  for  ncjirly  two  weeks. 
•A  strip  of  fiannel  saturated  with  tuqicntine  was  placed  over  the  spine  fn)m 
"le  Deck  to  the  sacrum,  and  a  hot  smoothing-iron  w^as  run  up  and  down  it, 
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and  right  drops  of  the  fluid  extract  of  ergot  were  given  every  three  honrs. 
Dr.  Suttim  addti,  '*  Tlie  father  istated  to  me  that  as  sooo  as  tliv  applifatiou 
was  fiulshed  tlie  child  fell  asleep,  and  slept  several  hours, — tlie  fin^t  for 
two  weeks, — and  tJie  fever  rapidly  deelined.  From  this  time  he  l>egan  to 
improve,  and  j»niiliuil!y  and  fully  rwovenxl."  The  uw;  tif  irritating  appli- 
cations over  the  apiiie  in  tiie  tix-atment  of  eerebro-spinul  fever  has  been  long 
and  fiivorahly  known,  but  the  mode  of  applying  it  prailtHed  in  the  above 
case  is  novel. 

Internal  Treatment. — It  will  aid  in  the  selection  of  the  proper  reme- 
dieo  to  recall  to  mind  the  patholt^ieal  Htale  whieh  we  know  to  be  present 
fnim  the  nuiny  atito{)sies  which  have  t)een  reeortlcd.  We  have  seen  tlmt  llie 
lai^st  mortalitj-,  and  uonsetjueutly  the  most  danjjerons  period,  ii*  in  tlie  first 
davH,  when  tliere  is  intense  Hiiddenly-<levelo|jed  inflammatory  eungesliou  of 
(he  meninges,  with  more  or  less  Beoondan»-  hjiwnwnia  of  the  underlying 
brain  and  Hpiriul  eonl,  produeing  great  htadaehe,  delirium,  or  somnolence, 
with  exaggemtcd  reflex  irritability  of  the  spinal  cord,  so  that  Lvlain[k»ia  is  a 
common  and  fatal  eompHt'attoD.  ■ 

Fortumitely,  a  renieilv  lui-*  ]nfa  disi-overed  in  modern  times,  the  bromide 
of  potassium,  which  aets  promptly  and  efficiently.  It  can  be  wifely  adrain- 
iiitered  in  large  and  fre<|uent  doses  to  the  youngest  eiiild.  It  h  qiiiekly 
eliminated  fi*om  the  system  through  the  kidneys  and  other  emum"t*>ries  in 
ehil<lren,  so  as  to  prevent  the  occurrence  of  bri)mism,  at  least  to  the  extent 
of  nansing  any  unpleiisant  eon:4e*jnences.  It  cauBen  oontmctdon  of  die 
minute  veasels  of  the  ner\'ous  eentres  ho  as  to  diminl.-ili  the  hypenemia,  as 
shown  by  tlie  e.x|»eriments  and  observations  of  Dr.  l'utuam-.laeohi  and 
otluTft,  and  at  the  same  time  it  diminishes,  in  a  nuirkod  degree,  the  reflex 
irritability  of  the  spinal  e4>rd,  two  most  Itenefieial  and  important  effects  of 
its  use  in  this  disease.  Many  eliildren  by  its  timely  employment  ai-e  saved 
fntra  the  dangei-s  of  (riampsia,  and  bv  its  sedative  cffeol  on  the  nen'ous 
system  and  t<ontraetiIe  action  on  the  rapillarica  it  prolmbly  diminishes  the 
intensity  of  t]ie  intlaminat'ion  and  the  amount  of  exudation.  I  usuuUy  pre- 
rnrilM?  it,  as  reconnncndi'd  hy  Dr.  S((uibb,  dissolved  in  simple  eold  water.  In 
ordinary  cases  not  atteiidetl  by  eelampsia  or  marked  symptoms  which  show 
tliat  eelampsia  is  thix-atcning,  I  generally  ppescrilM'  at  my  first  visit  altont 
four  grains  everi'  two  hours  to  a  child  of  two  yeai-s  who  has  the  iL-^nal  rest- 
leasuess  and  apparent  headaehe,  ami  six  gniins  to  a  ehild  of  five  years.  If 
eclampsia  owur,  the  bromide  should  l)c  given  more  fre<)uently,  as  every  fivo 
or  ten  uiinut(!s,  till  it  rea>ws.  It  is  important  to  Ik-  able  to  determine  when 
the  4iuuility  of  the  bromide  administered  should  lie  diminislied.  and  when 
its  u.v  should  be  discontinucil.  I  have  very  rarely  obsen'ed  bromism  in 
children,  and  never  to  tlie  extent  of  doing  any  serious  harm,  though  (or 
many  years  I  have.idminlstered  it  in  large  nntl  frequent  doses  whenever  the 
oceasion  seemed  to  require  it ;  bnt  the  symptoms  of  bromism  cannot  refldity 
be  diseriminate*!  from  those  which  may  result  fi-om  (vi-ebr»)-spiiial  fever, 
such  as  muscular  weaknivs,  dilated  pupils,  with  perhaps  impaired  vision, 
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unsCfAiIy  gait,  Daiisra  i)r  vuinitin;;,  iind  aliiliituinal  |>a!ns.  If  the  case  pro- 
giwte  favorably,  Irwiuimt  and  lai'j,'c  dow-s  nluiuld,  in  my  Kpiiiioii,  Iw  plvcu 
oaly  in  the  first  wtrk,  aftor  which  this  agent  should  be  j5iv<n  at  longer  in- 
tervals, ur  iu  smaller  diKu^s.  But  during  oxEcc-rlmtions,  which  are  liable  to 
.Docur  from  time  to  time  till  the  patient  is  well  on  tlw  way  to  n-coven.',  the 
nae  of  the  bromide  in  full  ilof^es  is  again  iudicalod  till  the  urgent  syuiptomii 
fa^in  to  Ebnte. 

Antipyrin  proinist*;  uLso  to  U?  another  UNrful  itnu'dy  in  this  diHease, 
from  it*  well-known  action  in  relieving  IkwWIic,  reducing  fever,  and  pi-o- 
euru^r  nUt'p.  It  may  be  adminii^tertHl  witli  tlie  bnmiidc.  It  ajipenre  to  l^e 
a  ver\'  useful  adjuvant  to  tlie  brtmiido  during  the  first  week,  when  the  tera- 
itwre  is  most  elevated  and  the  headache  eevere.  At  a  later  stage,  when 
]eui*c  symptoms  are  moit-  prouoiinec<l,  its  ui^e  appears  to  be  eontra-indi- 
<aa*'*\,  unlcKA  iu  exoeptional  inntanues. 

Ergot  is  auotlter  yen-  im|Mntant  n-medy.     It  is  stareely  le*;  nwfnl  than 
the  bromide,  from  its  action  in  eonlmeting  the  arterioles  and  diniiuishit)g 
tlie  flow  of  arterial  blood.     The  Buid  extract,  tincture,  or  wine  of  tieeale 
v.'oruutuui  (MU  l>e  employed,  or  its  a<'tive  principle  erpotin.     In  New  York 
<-Sty,  .Spiibb'p  fluid  cxtra<*t  has  been  more  used  than  auy  other  preparation. 
I  luive  eomniuuly  prescril*ed  it  except  for  |>atienCx  old  enwigh  to  lake  ergo- 
tin  in  the  pill.     The  ihjHes  cmphtyi-d  by  diil'erent  pfiysieian;*  van*  greatly. 
l>r.  William  A.  Tliunrson,  Prolt-ssor  of  Materia  Medica  iu  the  Xew  York 
XTniversity,  has  prescrilteil,  so  far  an  I  am  aware,  the  lai-gest  diwses  in  the 
Yivstinent  of  iJiis  diHcaMi!, — to  wit,  one  teasjKionful  of  the  fluiil  extract  of 
SMiile  ci)mutum  every  three  hours,  to  a  btiy  of  ten  years  in  Koosevelt  Hos- 
|jital  in  1878,  with  ap|hart^nt  l>enefit  at  r^yai-il.t  the  meningeal  liyperwmtii, 
althnugh  the  caw  wba  fatal  aAer  the  lapsi-  of  several  mtnitlis  fnmi  afith<>nia. 
The  alkaloid  ei^otin,  to  which  the  lx?netici(il  effei*t«  of  the  secale  eoniutura 
Are  due,  may  be  given  in  tlie  pill  or  in  .solution.     In  niHi' of  mui>li  irri- 
^bilttj  of  the  Bt4imaeh  it  can  Iw  eiuployed  hyjHideruiit'ully,  dihriolvi'd  in 
'Crater  with  glytx-rin.     The  cfficnry  of  this  agent  is  most  marked  during 
^Me  first  and  seotind  weelc=,  when  ilie  congestion  of  the  nervous  centres  is 
^greatest.     At  a  more  advnnrvxl  i^tage,  when  then?  is  le:%s  eongestiou  and  tlie 
«3ai^r  ariw«  fnmi  iJie  inflamnmtorv'  products  and  stnielural  ehangi's,  the 
ftune  for  tiie  use  of  ei^tt  i^  \»M,  or  if  it  is  still  of  some  service  it  is  leas 
VMcded  than  at  first  and  should  Im>  given  \ef»  fn^uenlly. 

The  jfpvere  headache  and  restlessness  which  attend  many  cases  require 

die  occasional  use  of  an  opiate,  or  tlie  hydrate  of  chloral.    Chlt>ral  in  projier 

^ftuae  never  fails  to  give  quiet  sleep,  and  it  is  supi)osed  by  some  wht*  liave 

ntndied  itM  tliemi>eutic  action  tluit  it  diminishes  the  cerebral  eiretdatioo.     It 

»«  therrfon- a  useful  ailjnvant  to  the  bniinide.     Five  grains  usually  suffiee 

fVir  a  diild  of  six  to  eight  y(«rs.     (.'blond  is  especially  useful  in  vu.-'en  al- 

t«*ndcd  l»y  H'laintiAia,  or  by  symptoms  which  threaten  eelarapia,  since  it  ttctfl 

pntinjitjv  and  decidedly  in  diminishing  reflex  irritabilit>*.     Fomierly  it  was 

counidcrttl  injudicious  and  unsafe  tu  preitcribe  opiates  iu  meuiugeal  iuHam- 
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madon,  since  it  waa  Huppui^  that  tliev  iucreft)>e(l  the  liability  to  eoni&f  but 
fxiMTic-nre  shows  that  thov  are  aomctimcs  very  usfful  iii  thit>  discasi^  when 
aduiiuistercd  in  small  or  tn<Klcrati!  doacs,  and  without  tli<?  ri?<k  which  was 
onre  Htip|K*aid  to  be  incurred  by  their  use.  TIk*  thirty-seeomi  jiart  of 
graJu  of  morphia  atlnitni^teix-d  at  intervals  of  some  homs  wa^ij  suflieient 
relieve  tlie  suffering  of  one  of  my  patients  at  the  agt^  of  hik  years, 

Quinia  apparently  doea  not  exert  any  marked  eoutrolling  eflect  on  the 
course  of  eerebro-spiual  fever  or  its  s\'niptoms,  although  the  paruxymnal 
charat-'ter  of  the  severe  pains  in  many  patiotits  supgest-s  the  use  of  this  agent 
bj-  an  anti|jeri(Kli(^  It  wan  frenueutlv  prescribMl  by  New  York  physicians 
in  the  epidemic  of  1872,  but  1  believe  tliat  the  opinion  was  unanimouti  tliat 
it  was  not  the  proi^er  remedy,  T  have  presrriljed  it  in  large  and  »^mnll  doses, 
in  one  irwtance  giving  fitU-eu  grains  to  a  child  of  thirteen  years,  IhiI  do  not 
know  that  £  have  flerived  any  benetit  from  iti*  use  in  tliis  malady.  ■ 

When  the  aoute  stage  has  ahuted,  meiwui-es  designed  to  pl'Iuuvc  the 
serum  whieii  s*iraetimesi  remains,  e^jnstitiiting  a  hydnw-ephahm,  are  indicated. 
For  this  purpose  the  iodide  of  potawinm  i«  prolwibly  more  useful  than  any 
other  agt'Ul.  It  is  udniiuistcred  bv  w»me  phywii-ians  earlv,  along  with  die 
broQiidc,  as  they  have  U^'U  in  the  habit  of  tivaiing  other  forms  uf  meniu- 
^ia.  I  have  prescrilxxl  it  with  the  bromide,  and  alone  when  the  bromide 
was  disciintiuued,  but  whether  it  produces  any  marked  »irlK->tacient  e-flbiH  i 
this  disoiise  setmis  tu  ine  doubtful. 

The  residt  de]>ends  to  a  gRMt  extent  on  the  nursing.  The  skill  of 
physician  may  be  thwarted  and  llie  life  of  the  |itttient  hjst  by  inefficient 
nursing.  Xo  other  dim-a.-se  more  urgently  ixxiuircs  kind,  intelligent,  and 
cf)nBtant  attendance;  night  and  day  on  the  |>art  of  the  nurses.  Not  onlv 
should  the  medicim's  and  nutriment  be  given  punctually  and  regularly, 
but  the  gnmt  rcrttleasne^s  of  the  i>a»tient  in  the  Hrst  days  rifjutn-s  cotutant 
roatljustiug  of  tlie  i<'(?-bagH,  and  iliiring  the  long  period  of  convalesce 
tlic  utmost  care  is  requirt'd  tu  remove  at  once  the  excretionB  in  order 
prevent  Ijed-sore?*,  and  to  give  the  proper  amount  and  kind  of  nutriment 
prt^vent  the  enuiclatinn  and  weakness  fiY>ra  wiiich  many  iierish. 

The  diet,  fixjtu  the  iM^inning  to  the  end  of  the  malady,  should  be  the 
most  nutritious,  and  such  as  is  easily  digested.  It  is  necessir)-  !o  give  it 
in  the  li(|uid  form,  urdess  in  mild  (^ases  in  which  the  appetite  may  not  be 
entirely  lost.  It  Is  ppoju'r  t'l  aid  the  digestion  by  pc|jsin  pre|Hiratioiis, 
Nutritive  enemata,  consisting  of  luxf  tea,  or  tuie  of  tlie  extracts  of  Ijcef,  milk, 
and  brandy,  aid  in  averting  the  fatal  prostmtion  in  protrai-teil  eases.  After 
the  ac'Ute  stage  has  jnwsed  ami  the  meningeal  liypi^rspmia  Itas  abated,  the 
alcoholic  compounds  in  moderate  doses,  which  in  the  liegiuning  would  W 
ver}'  injuriouf,  may  now  \w-  useful,  administered  i-egnlarly  by  the  mouth. 
The  room  slmuM  Ijc  dark,  well  ventilattxl,  and  quiet.  All  sympatliizing 
friends  who  &ve  not  retiuired  in  the  nursing  should  be  excluded.  I  know 
no  other  disfase  in  wliich  this  is  so  necessary,  for  mental  excitement 
produce  dangerous  aggravation  of  symptoms. 
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Definition. — StarU't.  fever  is  an  infections  Hisense,  dne  to  a  specific 
^•!miH|^'ioD,  and  I'liarartfrizMl  by  u  [HTiiliar  t-xuntlK-m,  nmri'  (jr  U*s  ditluHMl 
'^fnx  the  entire  siirfatc,  an  luigirui  di'  variiiliU^  intensity,  nml  a  ti*ver,  wliirli 
mar  be  appreciable  ouly  with  the  thermometer  or  ao  intense  as  »})0«lily  it) 
tltHtroy  life.  It  is  irrfpilar  in  form,  iiilensity,  nnd  prevalence.  These 
("Versitiw  are  exliibitetl  in  imlividuni  ca»e»,  in  the  (i>iit^titiitinii  of  epi- 
WTOJcp.  and  in  the  morbid  pi-oetss-  in  llie  oiyans  whidi  may  Iw  iuv(»lved. 
I**  ^ideniicity  and  contagiouanes.s  are  established,  yet  the  intensity  tif  the 
owitigkin  in  m  variable  nnil  individual  8ii*vplibility  and  immunity  are  to 
''Mnoitant  that  tliusi:  who  may  eK-a|H!  a  pivvulcot  and  virult^nt  rpiilemit; 
***>¥  be  seized,  subsequently,  during  an  epidemic  of  lesser  prevalen&e  aud 
malignity,  and  in  the  namif  epidemic  indiviilnnl  i-astt*  will,  without  Apparent 
**u»,  vary  from  the  lowwt  to  the  higlicHt  ^radc  of  int<*ii3ity%  T\\t*  differ- 
*•*«  in  llie  susceptibility  of  pei-eons  and  the  variability  of  the  |Ki)Son  in 
^'<ruli*n«v  and  diffusion  are  more  imirkedly  exhibitwl  in  thie  than  in  any 
*HikCT  of  the  rxanthenuitoiiR  alfeiTtionw. 

Synonymea. — Scnrlulina  ;  Scarlet  rash. 

History. — Until  Sydenlinm  establishiHl  the  unity  and  ppw-ifir  nature  of 

*f«rlrt  fever  it  had  been  witLsidcred  a  variety  of  m(«Hl(!u,  differiuf;  only  in 

'w  fftrm  uf  tJie  exontlicm.     Duriiij;  the  prevalence  of  the  epidemic  in  I-jon- 

■•oo  from  16U1  to  IttBd  the  scarlatinal  eruption  was  carefully  sjtndied  and 

'to  ditrtinetivc  rharacters  and  diflerentiation  wen-  definitely  established.     To 

*hat  i':ii(-rit  it  hjid  jn-evaih-d  previous  to  that  jK-riofl  wiiiuol  Ik-  :u4-crtainedf 

^'*it  it  \n  geucrally  believed  to  have  ap|>«ircd  in  mild  epideinios,  limited  to 

,  JSfnVKribetl  n^ions,  for  a  vt'ry  lorif:  time  anterior, — periiapi*  quite  nn  early 

les.     How,  wlien,  or  where  it  origiiialt^d  tin-  questions  which  eaiuiut 

°^  aoswered.     During  the  past  two  hundred  yenrs  its  course,  progress, 

^valctHT,  and  epidemic  character  have  been  can'fully  recordnl  and  :*tndicd. 

^i«  lattT  history  juntifios  the  anwluftion  that  it  has  continuously  iiicivased 

*  Irtf valence,  extending  over  larj^er  areap  and  invading  widely-separated 

'■•Witriea,  and  that  with  the  more  frciiiienlly  recurrini;:  and  more  widely 

1"^  qiidemifR  it  haa  aAfmmcil  more  dangerous  forms.     At  the  present 

'""»■  it  10  the  most  prevalent  and  latal  of  the  exanthcmatous  maladietj. 
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Its  greater  prevalRnce  \a  uHdoulrtedly  due  ttj  the  rapid  inc 
population ;  aud  its  wider  di»M'iuLiuttioii  and  invasiuu  uf  remote  regions 
and  ouuutrits  avo  uttribulable  to  tlie  increased  iiieilities  of  iutcrcommuni- 
cation.     The  first  epideniir.  in  this  c-onntn.'  occmrretL  in  1735.  ^M 

EJtioloffy. — Si-jirlel  ft'ver  is  due  to  a  siMsnfiu  poison  {-ajiable  uC  repro- 
(luriiig  itsfW.  That  rinch  a  coutaj^ion  exists,  possessing  the  (wuer  of  in- 
fecting unprotected  pcrsouB  with  a  diseat<t!  similar  in  all  it«  ciwntial  ehar- 
acf<Ti;*ti4'w,  ami  that  every  sueh  easK?  is  the  result  of  such  infection,  L^aiinut 
be  doubted.  It  i.s  true  that  cases  uecasioually  occur  independent  of  any 
epidemic,  and,  apitarently,  of  any  contagious  element ;  but  such  cases,  like 
those  uocurriug  under  (ureumstauet^s  n-adily  explained,  are  due  to  inft^etion 
wiUi  the  scarlatinous  poison.  The  failure  to  establish  the  origin  of  such 
oases  and  to  connect  them  with  the  s|»e<nfir  contagion  is  partly  due  to  defec- 
tive methods  of  investigation,  but  mainly  to  the  sijecial  qualities  of  the 
ofintagion,  which  cJiarac^erize  it  as  a  volatile,  difliif^ible,  i>ortable,  minutely 
divit>ible,  and  tenacious  jioisou,  possessing  a  vitality  aud  latency  which 
permit  itn  tmnsportntion  to  great  distaueeu.  The  further  feet  that  the 
cont.'igi()n  of  such  s})oradie  <ases  will  nlwava  reprodnc**  the  diwase  in  nn- 
pixitecte^l  persons  sei-ms  conclusive  against  tlicir  s|KJUtanuuus  origin. 

The  nature  of  the  contagion  lias  not  been  determined.  KxperimcntaJ 
and  clinica]  observation  |H>int  to  the  existence  of  a  snirlatiiial  microbe,  but 
such  au  organism  has  not  been  isolated  or  dcmoustraled.  That  it  is  a  «)n- 
tagium  vivmu'  seems  indisputable;  for  it  is  ineoueeivable  tlial  a  poison 
of  spontanetms  origin  eonld  possess  such  special  ami  peculiar  properties, 
capable  of  reproducing  a  disease  wliicli  would  afl'onl  immunity  from  subse- 
quent invasion  and  infection.' 

Its  volatility  is  estahlislied  by  its  minute  divisibility*  and  difliisibility  in 
the  atraospliere,  its  rapid  tmiisfcrenw  from  [m^i-hou  to  pTJon  without  din?rt 
contact  or  diwe  proximity,  aud  its  wide-spread  prevalence  among  unpro- 
tectetl  per>Mins  in  the  same  or  neighlM>riiig  communities. 

The  evidence  iu  favor  of  it.s  portability  is  conclnsive.  It  may  l>e  con- 
veyed by  llie  ehithing,  furniturt?,  toys,  flowers,  letters,  loi^ks  of  hair,  and 
fiHHl  fnim  tlie  sick-room.  Any  article  of  wearing-apparel,  either  of  the  sick 
pt-rson,  pliysiciim,  or  nnrw  in  attendance,  or  of  any  other  ]>erson  who  mav 
be  exposed  to  the  diitvt  amtagiou,  may  convey  it.  During  such  umveyance 
its  latent  vitality  will  remain  unimpaired  for  a  considerable  time.  The 
wearing  of  the  clothing  of  the  sick,  occu|iancy  of  the  siek-room,  dtisting. 


)  Ititppi'ursuiluivti  lx<i'Q  oitablisb«cl  that  a  virtu  tun;  n-Uin  it»  palho^eiKidic  pow«r  ftfter 
twing  d^irivi^  of  living  miertMii^HitUnu.  CIihuvi-au  mippoMrd  In-  bad  proved  this  in  ISM); 
but  Paateur  olsims  that  it  hiw  fiiily  hwn  reocnily  iVirmmtmtod  in  hi»  liiW>ni|orir.  The  flurt 
it,  howfrVdr,  thnt  Siilm>m  niul  Sntith  in  188(>  niitili^  tlif  dtvixive  (li-inotulntion  which  setUi*d 
tbfl  quwtion.  • 

*  KIchanlAon  holi^vM  "  that  tho  diMAM  )«  caiuM]  by  the  develvpraent  of  a  chemtcml 
body,  which  by  \U  i»rft»ence  pive*  rise-  to  tho  *ymptom§,  and  by  ita  u1timkt«  eliiniiution 
freei  the  ■yft«m  fVoni  tbctn  all  oxcwpt  Uiom  which  aro  tecundary/' 
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Icating,  ami  cleaning  the  clothing  of  the  sick,  and  eveu  a  visit  to  the  house 
«f  E  stmrlatiuuuH  [Kitituit^  liave  frequently  infected  8U^co4)tible  persons.  It 
xuav  al^  be  euinnnmicatMl  bv  donitwtic  anmialtk.  It  in  even  believed  that 
till-  horse,  dug,  cat,  cow,  and  swiue  umy  contract  the  discasi-,  and  ihua 
bi^^rtnc  rtiiiinics  of  direct  contajjion.  It  may  be  dissemiimtwl  by  contami- 
luited  drinking-water,  and  in  later  yi-ara  baa  Im-cu  quite  fretjiiently  eommu- 
uicvted  by  infected  milk.  Three  kinds  of  milk  epidemics  are  recognized  by 
Jvlein,  of  which  examplftn  may  be  fuinid  in  the  literature  of  recent  epidemics 
in  England.  In  one  kltid  the  iuleetive  nuiterial  is  fomnniniiut^'d  tn  the 
milk  by  the  exposure  of  cither  the  milk  or  the  milk-cans  tu  a  patient 
<luring  the  ilesquamative  stage;  in  the  second  kind,  by  the  w.inveyanee  of 
tlie  poit<4>n  to  the  milk  from  an  iufW'teil  eitw ;  and  in  the  tliird  kind,  hy 
the  direct  [xnsiniing  of  the  milk  of  a  eow  sufl'cring  with  the  disease.  The 
tnost  common  mode  of  infection  is,  however,  from  direct  contact  with  a 
actflatinoUfei  patient. 

The  "  HcihIoh  ontbrHik"of  Hcarlet  fever  in  London,  in  Detiember,  1885, 

aasuciat4-d  with  the  dii<tributinu  of  the  luilk  fnuu  a  herd  iu  Hendon  tliat 

ftfferted  with  an  infectious  and  (•ontagic)us  dij*case  ennnnunicoble  by 

inocidat ion  to  hetOtliy  eijws  and  l<i  man.     Klein  discovered  in  the  dinchai'ge 

fr(»in  the  ulcers  on  the  udders  of  the  afll'tted  cows  a  microcooeus  which  he 

believes  is  idcuticnl  with  a  micro-<irgfinism  which  he  has  foimd  in  the  hlood 

«f  faunuui  HI "nrlH- fever  iwiTieuTs.     F^linglon,  Thin,  Hn<l  others,  who  have 

{nintued  a  similar  line  of  exiH'rinient  and  inve-stigatiiiti,  liave  failed  to  verify 

tlie  cuuclusion  of  Klein  that  the  Hendon  disease  was  scarlet  fever.     The 

atroptocoof^ua  i»olat«l  and  cultivate!  by  Klein  is  asHociattd  with  an  eniptive 

«3i0nu«e  of  the  whirrs  ami  te^its  of  cattle,  but  it  lias  not  been  proved  tJiat 

tiiis  disease  is  scarlet  fever. 

The  extraonlinarj*  tenacity  and  vitality  of  the  sutrlatinal  contagion  are 
»wn  by  tlw  various  modes  nf  conveyanw,  pn)pagati<»n,  and  infei^tiun,  but 
'till*  duration  of  its  vitality  has  not  l>ecn  a.wertaincd.  Richardson  reports 
Kliat  five  nionthft  after  the  first  case  oeiMirred  children  became  infected  when 
%li4*y  occupied  a  r*Kim  under  the  inlWrtinl  straw  njof  of  a  house ;  and  it  is 
itfi\  that  Hildeiibrund's  coat  retained  its  cimtagiousness  for  one  year  and  a 
l£,  Ximierous  recrjrde<!  obsorvati'ins  indicate  the  inertness  of  the  ordinary 
KlMftns  of  purificiitiim  and  elmnlincsrt,  and  that  i^>ntinuni)H  and  energetic 
'^«*nt)Ution  but  imperfe<*tly  n<:iiin)plishes  the  ivmoval  of  the  jKMSon. 

The  contagiousness  of  scarlatina  is  conehisively  proved  by  the  eomranni- 

vsnhility  of  the  disease  to  a  hi-althy  |>erson  by  inoculation.     Variims  exjieri- 

Wipntfi  luve  been  performed  with  tlie  view  of  pnxludng  an  attenuated  virus 

'%%-bicli  might  l>e  employed  to  secure  immunity  from  the  more  fatal  forms, 

Vmu  the  generated  disease  has  proved  even  mure  dangc^rous  tlian  tliat  uun- 

^mctrtl  in  the  onliuary  m<Mle.     The  disease  has  been  produced  by  inocula- 

t-ioD  with'tliG  blood,  epiderraie  scales,  and  serum  from  cutaneous  vesicles, 

and  the  persims  so  inm-ulated  have  not  contracted  the  disease  subsequently 

vrluti  eX{M>sed  to  tito  infection.     It  imiy  aUo  be  commuuicati.'d  by  the  pul- 
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monary  and  rutaneoua  exhalations,  by  tlie  uasal  and  pliarynge&l  secretior 
and  ity  the  urine.  These  experimems  aud  clinieal  observatiuns  shuw  tliat 
the  blcM'id  is  the  osBontial  i^cat  of  tlic  contagion,  and  that  It  in  diKH'minated 
throng^hont  tb<^  tidsuea,  seciYtiuiis,  and  excretioim  uf  the  btKly. 

The  eontagiou  is  SO  volatile  and  intense  that  the  briefest  eoalact  with  a 
scarlatinous  patient  or  expiMure  to  the  atmosphere  of  the  aick-rcmm  may  be 
auffielent  for  infection.  In  fact,  the  receipt  of  a  letter  from  a  lon^  distance, 
HTitten  in  the  ro4jm  of  such  a  patient,  may  conuuuuicate  the  disease  to  sus- 
ceptible children.  A  third  |M>rsrm  |iaii.sing  for  a  moment  in  the  room  may 
convey  the  contagion  for  a  distan(«  and  infect  8u.s<^j>tiblc  persons  for  weeks 
after.  The  jhhsou  may,  however,  \x  diluted  and  rendered  innocuous  by 
thorough  and  porsisteni  ventilation  of  the  sick-roora.  Well-tlirfctwl  venti- 
latiou,  and  isolation  of  the  patient^  may  limit  the  spread  of  the  disease  id 
a  lunischold.  Some  maintain  that  the  spreading  of  the  disease  may  he 
ellw'lually  arrested  by  isolation  of  the  jHitieut,  disinfection  of  the  sick-room 
and  clothing  of  the  patient,  inunction  of  the  body  with  twrae  disinfecting 
material,  and  K-rupulous  cleanliness.  AMielher  or  not  the  |Miisi»n  ran  bi'  de- 
stroyed by  such  means  is  questionable,  but  that  its  intensity  and  difl'usibility 
fsan  be  thus  dimintshed  is  beyond  dispute.  The  accepted  belief  is  that  the 
poison  can  be  de&tnwed  only  by  hcut,  and  tliat  a  teiiipenttun*  nearly  up  to 
212°  F.  is  nccessar}'. 

The  period  of  most  intense  contagiousn(«s  and  the  duration  of  capacity 
for  iiifwlion  have  not  lieen  jxisitively  setthxl.  Some  contend  that  the  stage 
of  dewjuaniation,  others  that  during  the  bloom  of  the  eniplion,  is  the  most 
oontagimis  jxriod.  The  only  fact  universally  admitted  is  that  with  restora- 
tioa  to  health  the  (v>ntagionsne»4  declines ;  but  it  oejlainly  does  not  cease 
until  des(iiutMiatioii  has  l)cen  completed,  and  it  is  known  tit  have  remained 
attached  to  dropsical  pntieuts.  The  pi-riml  of  infectivitj'  must  then  netT-s- 
aarily  wy  with  the  patient.  Sttme  will  desquamate  more  rapidly  than 
others;  some  will  suHer  fix<m  dp)[»sy  or  otlier  stxjiidie,  while  others  will 
escape.  With  the  termination  of  desquamation,  completion  of  eonvalcsoeuo^ 
and  restonition  to  health,  infertivity  will  certainly  have  cease<l.  fl 

The  varying  prediaposition,  susoeptihility,  and  immunity  of  individuals 
and  families  are  as  remarkable  as  they  are  iucxj>Iicable.  In  a  fiunily  of 
childi-cn  one  or  more  may  escape  or  snfler  but  a  mild  attack,  vrhilst  tlie 
remaining  meniU!re  may,  without  apparent  cause,  exhibit  the  most  intense 
susceptibility.  Fiuuilies  residing  in  chise  proximity,  perhajw  in  adjoining 
houses,  and  subject  alike  to  the  infection,  may  be  very  differently  influenced. 
lu  one  the  most  aggravated  form  of  the  di^H^ase  may  prevail,  and  the  other 
will  be  protected  by  a  special  immunity.  This  al>seuce  of  susceptibility  may 
continue  thrnughnnt  life,  or  only  during  the  prevailing  epidemic,  or  it  may 
amtione  during  residence  iu  one  loiality  and  dit<appear  upim  removal  to 
another  in  the  same  city  or  to  some  distant  village  or  city.  PreilisjHisitioD 
may  be  incn*ai*ed  or  diminished  by  locality.  Rapid  and  fetal  cases  indi( 
extraordinary  susceptibility. 
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A  population  long  exempt  from  scarlet  fever  does  not  necessarily  exhibit 
very  marked  susceptibility  when  invaded  by  an  epidemic.  If  such  invasion 
is  long  continued,  the  susceptibility  seems  to  increase,  and  individuals  and 
fiunilies  that  have  escai)ed  previous  epidemics  may  exhibit  susceptibility  iji 
its  most  a^ravated  forms. 

It  quite  frequently  occurs  that  persons  who  have  escaped  the  disease,  or 
who  have  had  a  mild  or  severe  attack,  will  upon  every  subsequent  ex- 
posure to  the  direct  contagion  suffer  more  or  less  from  a  S(.>re  tliroat.  This 
form  of  angina  may  recur  with  even'  exposure,  or  it  may  wase  after  one  or 
more,  attacks. 

Social  position  and  external  circumstances  influence  the  mortality,  but 
do  not  seem  to  affect  the  predisposition.  The  death-rate  increases  with 
poverty  and  diminishes  with  affluence.  This  difference  is  undoubtedly  due 
to  the  condition  of  life  rather  thau  to  any  difference  in  constitution.  Among 
die  well-to-do,  the  modifying  influence  of  ventilation,  diffusion  and  dilution 
of  the  poison,  more  efficient  care,  nursing,  feeding,  and  medical  attendance 
is  very  markedly  shown  in  the  diminished  mortality. 

Age  exerts  a  very  decided  influence.    No  age  is  exempt.    Children  have 

been  bom  with  scarlet  fever,  and  newly-born  infants  are  occasionally  at^ 

tacked,  but  during  the  first  year  the  susceptibility  is  not  very  marked.     It 

is  increased  during  the  second  year,  but  between  two  and  seven  years  it  is 

most  intense.'     After  the  tenth  year  the  liability  is  greatly  diminished, 

and  more  so  aflsr  the  fifteenth.    Only  about  1.75  per  cent,  of  cases  occur  in 

adults  over  twenty-five  years  of  ^e.     These  facts  point  very  clearly  to  the 

value  of  isolation.     If  children  can  be  protected  during  the  first  ten  years 

of  life,  the  chances  of  escape  are  greatly  enhanced,  and  the  danger  is  greatly 

iesseucd. 

Sex  and  race  do  not  influence  the  predisposition.  Previous  condition  of 
"e«Jth  is  a  doubtful  factor.  Conditions  of  soil  seem  oc<asionally  to  favor 
"*«^  prevalence  of  the  disease,  but  residence  iu  the  couutrj-  or  in  cities  does 
Dot  show  any  marked  difference.  Occupation  is  a  doubtful  element.  Very 
^i^^^my  unprotected  persons  whose  employment  briugs  them  in  contact  with 
affected  persons  contract  the  disease,  but  this  cannot  he  ascribetl  to  the  occu- 
pation except  in  so  far  as  it  may  expose  tliera  to  the  contagion. 

Epidemics  of  scarlet  fever  occur  most  often   in  the  autumn,  and  in 

*^<^>cessive  order  of  frequency  during  winter,  spring,  and  summer.     The 

Windition  of  the  weather  does  not  iufluence  the  epidemics.     Changeable, 

w^ld,  and  moist  weather  does  not  aggravate  them.     In  fact,  they  seem  to 

"*  independent  of  atmospheric  conditions.     Altitude  is  without  influence. 

Pregnancy  increases  the  predisposition  of  the  unprotected,  but  not  so 
Markedly  as  the  lying-in  and  the  nursing.  The  wounded  and  those  who 
i*ave  undergone  operation  seem  to  aw^uire  increased  susceptibility. 

'  The  rarity  of  the  disease  under  two  years  is  denied  by  some.     Others  assert  that  the 
iiMiit  common  age  is  about  the  third  or  fourth  rear. 
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Tbo  prc'valcnoe  of  epideiUHS  of  scarlet  fever  is  mainly  depcmlent 
personal    iiitcrcourse.     All  ether  couditions  and  elemeute  are  of 
in)|K>rtauce.     Locality,  eonditiou  of  the  uulwoil,  seastiu,  density  of  popt 
lation,  and  eirctimstanci*  of  life  may  iuerca.se  or  \*iSSCM  the  predisposition,' 
but  without  pcrsoiuU  intercourw  and  tho  direct  couveyanoe  of  the  ointagion 
from  the  afl'ec-tefl   to  the  uu])rot».tted  the  Hpread  of  the  dia-ase  in   any 
community  would  be  clrcuiuM.Tibed,  and  in  must  iustnncvs  luuitcd  to  oom- 
parativcly  few  of  those  suiw-cptible  tn  it.     In  view  of  tliia  fact,  imme<]iat«^ 
iflolntion  nf  the  tiick  should  lie  ijii{K>mlive,  and  uon-iuterooui¥e  should  bl^| 
«elabli^lied  ainl  niaintaineil  until  the  period  of  destiuamation  iias  been  oom- 
plctod  and  health  restored.     Kpideniics  of  rtcarlet  fever  usually  Itopn  with 
a  few  sr»ttere<l  easiw^  and  not  infii?<|Ueiitly,  !<ueh  auies  beiu^  of  a  mild  tyjje^ 
no  restrielioiis  are  iaijxjsed  beyond  those  voluntarily  asstuued  by  the  jnitieut^l 
Infenxiiii-sp  with  other  eliildren  is  permitted,  and  the  jmtient  is  usually 
rt-turued  to  the  school  to  disseminate  the  diiicnse  throughout  the  wuumunity. 
A  mild  and  a]>[tarently  sporadic*  case  is  no  i^uarantee  against  a  wtdo-HprcodjH 
vindirit,  and  fatal  i-pidejuie.     The  i-Ui>ce|ililjle  in  any  eommunit}'  cannot  be 
cuusidcred  safe  until  the  epidemic  has  entirely  disappeared.     Its  subsidence— 
and  disapiienmnce  are  usually  very  slow.      The  epidemic  may  have  los^H 
its  force  axid  viruleuce,  but  the  t<iu^le  cases  occurrinj|!:  at  lixalitioji  distant 
trom  one  another  may  continue  and  prolong  the  infectious  influence  untU 
the  subject  are  exhausted. 

A  sUidy  of  the  history  of  the  epidemics  of  warlet  fever  during  tl 
post  two  and  a  half  centuries  has  suggested  the  theory*  of  periodic  roeur-' 
renoe.     Whilst   tins  is  apiMreutly  true  in  some  hxalities,  tlie  exceptions 
have  Ix-en  |4kj  numerous  to  pt-rmit  the  acceptance  of  tlie  law  of  iKiriodicit)'. 
In  some  cities  it  has  become  endemic.     In  fact,  in  many  populous  cities 
the  disease  is  prolxibly  always  present.     Oecasionally  it  has  become  pan- , 
demic,  spreading  over  vast  areas  of  cnuntn.*  and  continuing  through 
protracted  prevalence. 

Epideraies  of  starlet  fever  frequently  follow  in  the  wake  of  epidemicflj 
of  measles.     This  fat'^t  does  not  establish  any  rtdation  of  muse  and  effe 
Ijctween  the  two  disea^ics,  but  favors  the  tlieor)'  tliat  measles  in  same  inex- 
plicable manner  increases  the  susceptibility  of  unprotected  individuals  and 
tJius  pre[)ares  (he  field  for  the  rapid  disseminatiou  of  tlic  poison  of  scarlet 
fever.  fl 

Prevention. — ^Thcre  is  no  effectual  method  of  protecting  the  susceptible 
frt>ra  the  coiitaj^ion  of  starlet  fever.  Miu-b  ean  Im*  aimmpliHhed  in  limiting 
the  pifvalenoe  of  the  disease  by  prompt  and  eiScicnt  isolation  of  tlie  sick, 
and  by  non-inteimurse.  The  intensity  of  the  j>uison  may  be  diminished 
by  ventilation,  diffusion,  and  dilution.  It  is  also  highly  prolrable  that  its, 
mortality  may  be  greatly  diminished  by  the  rigid  enforcement  of  hygiei 
both  domiciliari'  and  personal. 

All  t'X]>erimentd  to  secure  pn>teetion  by  the  internal  administration  of  < 
drugs  have  failed.     For  a  time  many,  especially  laymen,  harbored  the  con- 
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odt  diat  the  administratioD  of  belladonna  in  minute  doses  would  afford  pro- 
tecdoQ ;  but  the  theorj-  has  long  since  been  exploded.  Of  late  years  the 
mplorment  of  antiseptic  gargles  and  inunctions  has  been  advocated  by  some. 
Jamieson  maintains  that  the  exhalations  from  the  mouth  and  throat  and 
the  particles  of  cast>-off  cuticle  are  the  sources  of  infection,  and  insists  that 
tbe  contagion  may  be  destroyed  by  fre<iiient  applications  to  the  mouth  and 
throat  of  a  strong  solution  of  boi*acic  acid  in  glycerin.  The  skin,  including 
tbe  scalp,  should  be  thoroughly  bathed  daily  with  warm  water,  and  tAvice 
daily  the  entire  surface  of  the  body  should  be  anointed  with  an  ointment 
composed  of  carbolic  acid  gr.  xxx,  thymol  gr.  x,  vaseline  Sij  and  simple 
oiotmeot  51 ;  or  the  following  salve :  "  resorcin  1,  lanuline  6,  and  ol.  sesame 
2  parts.  This  is  rubbed  into  the  skin  to  hasten  descjuamatioD  and  to 
destroy  the  specific  oi^^ism."  Brown  uses  a  five-pcr-cent.  carbolized  oil 
innnction  all  over  the  botly,  except  on  the  face,  where  olive  oil  is  used. 
This  is  done  daily  for  six  or  eiglit  weeks,  fijUowed  by  a  warm  bath.  He 
claims  that  sequelee  are  averted.  Long  anoints  with  a  carbolized  inunction, 
and  gives  daily  baths  as  soon  as  the  patient's  condition  will  permit.  AVig- 
glesfforth  employs  carbolic  acid  internal!}',  rendered  litpiid  by  ten  per  cent, 
of  water.  Three  to  six  minims  are  given  eveiy  two  hours  day  and  niglit 
during  the  first  three  days  and  continued  at  longer  inter\'als  during  the  four 
or  five  succeeding  days  until  the  urine  is  deeply  discolored.  He  gives  one 
mbim  three  times  a  day  to  even.-body  in  the  dwelling,  and  claims  complete 
protection.  The  reports  seem  to  establish  the  value  of  these  methods  of 
prophylaxis.  It  is  undoubtedly  true  that  frequent  bathing  and  inunction 
during  the  period  of  desquamation  will  effectually  prevent  the  diffusion  of 
tlw  cast-off  particles  of  the  epidermis  in  the  surrounding  atmosphere,  and 
thereby  limit  to  a  very  considerable  extent  the  dissemination  of  the  poison  j 
hut  it  is  not  believed  that  the  vitality  of  the  poison  is  lessened.  "Walford 
elmms  that  arsenic  given  durint;  the  incubative  stage  will  either  prevent  or 
greatly  modify  the  disease.  He  employs  the  liquor  ai*senicalis  in  as  large 
dose  as  the  age  of  the  child  will  permit,  in  combination  with  sulphurous 
acid  and  synip  of  ptippy.  The  do.ee  .'^hould  be  given  daily  for  several  days, 
and  then  less  frequently. 

Separation  and  disinfection  are  the  most  effectual  prophylaxes.  The 
discharges  of  the  patient  and  all  vessels  emplo}-ed  in  the  sick-room  should 
be  thoroughly  disinfected.  The  clothing  worn  by  the  patient,  the  bed-linen, 
and  other  clothing  should  either  be  destroyetl  or  l>e  submitted  to  some  cer- 
tain disinfecting  process.  The  mattress  should  be  burned.  Afler  the 
patient  is  well  and  has  returned  to  the  family  circle,  the  room  should  be 
sobjeoted  to  an  e<pially  effective  pnx-css  of  cleansing  and  disinfection.  No 
unprotected  person  should  be  jx^nnittod  to  o(«upy  it  for  a  reasonable  period 
thereafter. 

The  pre^'alence  and  mortality  of  scarlet  fever  demand  the  rigid  enforce- 
ment of  every  practicable  methwl  of  i)revention. 

Jbicubation. — The  period  of  incubation  varies.    In  the  vast  majoritv  of 
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cascfl  it  x-arios  from  two  to  eiglit  il&y'h.  There  arc,  hnwevrr,  mnny  prrrp* 
tiona  t()  this  gi-iieral  law.  lu  uccobioual  iDfitant-cs  the  cll>*ras<'  huM  (lirvfli>pcd 
a  few  hours  after  the  first  aiKl  only  exposure ;  in  other  in^anoes,  far  mo^ 
numerous  than  tliow-  of  brief  ineulMition,  it  haa  been  delayeii  fiir  eevenil 
weckis.  It  18  never  safe  or  wise  to  i)rouomicc  a  ehild  wh"  may  luive  heva 
exposed  to  the  eonta^on  free  from  the  dan^r  of  an  attark  until  Aevcml 
weektt,  at  leaHt  three,  have  elapsed  after  the  date  of  lant  expodure.  In 
of  tlie  (1UCS  of  delayt^d  ineubuliun  it  nuiy  bi>  tliat  a  seeund  ur  a  third 
sure  has  ooourrcd,  and  the  jxriod  of  ineul>ntion  in  r<neh  <-awtt  u-rmld 
from  the  last.  lu  this  as  in  nuuiy  irther  (Mihitnilai-s  t^nirlet  fe\*er  presents 
very  many  auomulnus  viiriutioiia,  whieh  demand  unusual  alcrtooHe  on 
part  of  ihe  mwliral  adviser. 

Immunity. — Referenee  has  been  made  to  the  peculiarities  of  ocni 
tion  ant)  variations  in  the  nuMTjitihilily  of  individnaU  :ii)d  fimiilief*,  th 
which  some  Hcem  to  have  Inherited  and  otlieni  aequired  au  immunity  whteh 
eontinned  throughout  life  or  vantshecl  under  changed  eondttioDS  of  lift. 
Immunit)*  may  lie  a<x}uired  hy  age.  The  diwaiMe  nirrly  ueiTuni  mun>  than 
onec  in  the  same  individual.  Oceaaiouul  instances  of  a  Mx-und,  a  third,  and 
even  a  fourth  attaek  have  l>cen  reiwrtwl.  It  is  a  oommon  but  a  miKtakca 
belief  amoug  laymen  that  soroud  and  thinl  atlaeke  are  frequent.  PHi 
ciamt  sometimes  pronounce  cases  of  rosetjla  and  er>-thema  to  be  mild  atl 
of  stairlatlna,  inul,  when  the  mistake  is  recvignized,  fail  to  correct  tlie 
nueis.  Tlnrn,  again,  mifltakes  are  math',  and  parents  are  }^%tly  mi 
when  another  physician,  usually  iu  a  difl'frent  eily,  awrilice  tht"  illm>M> 
their  child  to  an  attack  of  scarlet  fever.  The  writer  during  a  eousidei 
exj»eriencc  has  nevex  seen  a  aefx)nd  or  Bub^nent  attaek,  but  he  boH  \k 
fm|uently  encountered  the  assertion  of  second  and  third  attacks.  \Vhj 
the  Busci>j)tibility  in  not  completely  destroyed  by  a  first  attack  is  oa  itwx| 
cable  as  (he  fart  that  a  single  attack  usiudly  affords  (v>mfilete  immunity 
life.  Ry  a  second  attack  is  meant  u  new  itum  oeeurriug  oAer  a  KhortiT  or 
longer  interval,  without  any  wnncction  with  the  first  attack,  and  af)«r  • 
aubuefiuent  exposure  to  the  contagion.  Such  cases  raust  Ix?  diiftingntiJMd. 
from  the  caxcs  of  relapt«e  which  follow  immediately  in  the  wake  of  the 
attack,  and  also  from  tlie  cases  of  iweiido- relapse,  which  are  character 
by  the  Incurrence  of  the  exanthem  during  the  second  or  third  week  of 
disease. 

The  siir\'ival  of  susceptibility  is  most  freciuently  a  family  inheritmia? 
lu  some  cases  it  seems  to  !«  due  to  the  incompleteness  of  the  first  attack, 
and  in  other  and  rarer  iostanccs  changed  oonditluns  of  life  seem  to  have 
revived  the  susceptibility. 

PatholoBT. — The  Hix-cial  c-luiracteri«tics  of  the  contagion  of  nmrlet 
fever  have  been  set  forth  in  the  precediug  sections.  Beyond  thi*  but  littk 
is  known  in  regan!  to  the  nature  of  the  disease.  Recent  ex{>erimeiits  and 
investigations  by  Kleiii,  Kdington,  iJaniicsfin,  and  others  p<iint  verj*  dis- 
tinctly to  the  cxistcuec  of  on  oi'^^anism  |ieculiar  to  scarlet  fe\-cr.    A  noailMr 
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of  ar^uiiinis  have  been-  dLscttvered  in  the  blcHxl  autl  (lif^giiamation,  and 
aKDc  ul*  ihcin  Imve  been  isolated  aiid  etiltivutcd.  The  iiidic-alions  ure  Ihat 
Wt  barillue  scarlatimp,  which  winr^ists  of  "  rtxls  nK-nsnriiig  0.4  m.  in  thick- 
vtm  Kod  1.2  m.  tu  1.4  m.  in  len^h,  ino»t  u^^iially  funuing  exmunivoly  long^ 
pointed  and  unirvt'd  filiimi'nts,"  is  the  spcLific  ("aus*^  of  !*rarl(l  Tevfr.'  liut 
oootml  c-xperimentrt  of  gnlfirient  magnitude  have  not  been  made  ta  ustablitih 
the  fcfl. 

^H  Pathological  Anatomy. — The  morbid  anatomy  in  scarlnt  fever  coiifit>(|8 

^H  mainly  iu  the  eliangcrt  whieh  take  pliKi'  in  the  integiuueut,  sutx'utaneons 
^f  <uuDeeCive  ti^ui-,  and  niiieutiH  membrane  of  the  oral  and  naml  cnvltieft  and 
tliroat.  The  changes  whieh  ore  found  in  the  vi«eera  rt-fer  more  |uirti<-nlarly 
to  the  comjilimtions  aiid  ricv)n(>lie.  The  skin  is  hypeneniie,  oik!  the  surface 
w  mure  or  less  eoveitxl  with  an  exauthcm,  whirh  oonwHtt^  of  nnmemuH 
^tad  rJaaely-a^rcgatcd  {joints,  slightly  rwl  in  the  Iieginning,  but  rapidly 
^M^iici\ii»n>c  in  rednc^.  sometiiiii«  to  a  bi'Illiant  Kciirkt  color.  Tliey  are  sel- 
^V«Jom  larger  than  a  pin's  head,  and  may  be  separatnl  hy  pule  points  of  skin. 
i  They  may  be,  aral  nioHt  usually  are,  so  crowded  together  a«  to  present  !o 
*  be  naknl  eye  a  nnifunn  seiirlet  rodiiet-s  of  marked  iuteui*ily.  Tliejw'  points 
lay  Ik?  flat  or  slijihtly  elevated,  ai-e  UBually  eirenlar  in  form,  but  may  be 
Jungated.  Markinl  eimfliienoc  with  vivid  redness  denotes  inereased  hyper- 
ia.  In  tnilrl  eases  with  moderate  hypero^mia  tlic  points  remain  isolated 
nd  di?>ap)>ear  with  des'|iianiiition. 

The  exanlhem  Uf*ually  nwiittains  its  maximum  development  for  one  or 
o  days,  rarely  leas  than  one  day,  and  then  g:radual)y  fades,  to  disap|H-ar 
ith  the  bepnning  of  des<(Uaroatton. 

The  <mlH'ulane<ius  (t-lluhir  tissue  is  hut  slightly  affeeled  in  mild  eases. 

he  iufiltruti<m  and  exudation  are  liniitod  to  the  sui)erfieial  layers,  but  in 

vepe  cases  they  may  be  preatly  iiiiTi-ejiHi-*!  and  extend  to  the  siilH-ntaneous 

•^^t^llalar  tissue.     KxudatiouH  of  1>1(wk1  may  also  taki'  plai'c  in  the  layers  of 

^^^eskin  ami  in  tke.sul>-integuuiental  tissue.     Id  coiisc<:|iienoc  of  the  kyper- 

mia  of  tlie  skin  and  the  exudation  into  the  rete  Malpiphii,  there  takes  place 

rapid  new  formation  of  epidermis  and  eonsequent  exfoliation.     Ttie  des- 

*^vjamaliun  nmy  be  either  bniuuy  or  lamellar,  and  may  recur  severiU  times, 

pendent  up»jn  the  nature  uf  the  epidermis  and  the  intensity  of  the  exan- 

«m.     .Atter  the  eomj>letion  of  the  des*]namation  the  skin  returns  to  its 

nual  <-(»nditiun,  exwpt  iu  very  rare  instams's.    After  a  relapse  the  process 

of  ilf>st[unmation  may  be  reiwated. 

The  eJianges  in  tlie  organs  of  the  throat  and  the  muoous  membrane  of 

^*e  oral  lavity  and  pliarynx  varj'.     It  may  be  a  simple  turgesi-cnec,  with 

w*odefatc  swelling  of  the  u\-nla,  palatine  arehes,  and  tonsils,  and  inerensed 

'c'WcUdn ;  or  it  may  Iw  a  murh  more  exti-nsive  iuflamnmtion,  involving  the 

P^'^Tiiir  pluiryngea)  wull  and  tlie  stnieture  of  the  tonslla,  and  extending 

UiTDUghout  the  mucous  membrane  of  the  mouth  and  the  lining  membrane 
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of  the  na.sal  ravity.  The  toiisllH  nmv  Im.*  greatly  cnlar^:cd ;  ftofnetUDM  a(>- 
acetwes  Hum  in  lliom.  ruliiciilar  abMvsses  arc  qiiitc  often  observed  on  dif- 
ferent partii  of  the  iuHamed  miu-ous  memhrauc,  munt  frwiuenUy  on  the  soft 
palate.  In  some  <«HeK  the  inrgi-wence  w  no  iuteuise  ajs  U>  inijiun  a  livid  culor 
to  the  parti*,  and  the  uxlema  of  the  soft  parts  in  so  Kix-sit  as  to  iiilerlere  with 
deghilitiuu.  In  more  severe  forms  of  srarlatinuus  auj^iim  thf  siiIjujui^iiib  nel- 
lular  tisane  may  become  involved  in  the  inHainiiuttory  pnK^'»(».  Thi»  mmy 
be  liniitetl  to  small  area**,  or  it  may  extend  to  the  j>o^t-phar\-njrraI  and 
laryngeal  re^ioi>»,  or  externally  to  the  neek  and  to  tlie  |Minttid  and  »ulituax- 
illari'  glandd.  The  Hwelling  otit^ide  altuut  the  neck,  juws,  and  templet  M 
Hometimi-»  very  timsiilerable,  and  may  result  in  veri'  ext^'iwivo  «l 
Iq  siieh  eaifos  the  parenehymatons  inflammation  of  the  toiiMU  jirugrcaHS 
very  rapidly  to  tlie  formation  of  lui*^  alweesKei^  Guuizrene  with  extoEiMVA 
HliHi^hin^  may  follow.  Thi»  destnielion  may  be  limited  lo  the  tonxib,  or 
may  extend  in  any  direction  to  the  \y&rtti  involve<l  in  the  iuHami nation. 

Thort>  is  no  longer  any  doubt  that  warlet  fever  may  Im'  AH«>4K>iali>d  vrith 
the  formation  of  a  membrane  in  the  throat  and  iipjK'rair-iia^sa^'^  similar  to 
diphtheritic  exudatluu.  In  some  ea^-s  the  membrane  is  di|>l)tlieritic ;  ia 
otiiera  it  i^  a  siwlotinal  aKeetiun.  tn  th<>  latter  ela»rt  of  iwmw  it  npiHvv 
between  tJie  third  and  sixth  days,  rai^ly  invades  the  lar\'ux,  but  may  vxtmd 
into  the  posterior  nares.  The  eervieal  glandfl  may  enlarge  and  Bn|«}>uratc, 
but  thin  fonn  it<  never  followed  by  pamlyuis.  Tlw  exudation  nuiy  lie  a  noHy 
white,  jiultaceous,  eaiuiy-<h>taehed  depoi^it,  may  rannittt  of  layere,  ur  may  he  B 
wcU-fornKil  membrane,  attended  with  dvispluiiriu,  swelling  of  ihi*  eer\'i<ml 
glamis,  and  infiltration  of  tlie  relliilar  tissue  of  tlie  nvck,  and  may  iov 
the  nasal  eavitics  and  ears.  True  fliphtheria  does  wit  umially  apjienr  htC4 
the  second  week,  and  is  a  mueh  more  aerinus  cumplimtiou.'  It  may 
plieate  the  mildei^t  as  well  as  the  severe  forms  of  scarlatina,  and  may 
the  form  and  extent  either  of  an  ordinar}'  ease  of  diphtheria,  or  of  the  auMt 
nialigmmt  type.  In  all  casi-s  the  course  of  tlie  fever  is  af^^ravated  by 
com[ilieation.  It  is  probably  <lue  to  a  Eieoondary  infection  witli  the 
uf  tnic  diphtheria. 

In  rare  instanees  the  brain  and  its  membranes  are  congested.  The  in- 
testinal and  mesenteric  glamls  may  lie  enlargetl.  Some  have  eonlemhtl  ittat 
the  gn>itnKinterttinaI  mu<-*nis  membrane  it*  inflamed  and  sabjeoted  to  an 
foliation  of  epithelial  cells.  The  spleen  may  \n-  enlarged  ami  softened, 
fatal  oases  eoniplimted  with  cnlarrli  of  the  stomach  and  alime4)iary 
brtiuehitis,  pmumonia,  plenrisy^  |)eritonitis,  enflocarditis,  or  peri^ardiltf 
ordinary-  eiianges  incident  to  such  inflanrntations  will  Im?  tuund. 

The  kidneys  quite  otVn  present  evidences  of  derangement  Some  neetA 
autlmra  uonsidcr  renal  catarrh  a  Deoramry  accompaniment  of  aoarlet  ftver ; 

*  The  duality  of  KArlatinal  dipbtbcria  and  true  difbtlteriA  U  ant  idmltlfd  hj  40  ol^ 
terrert.  Some  malntiiin  their  Idtpntity.  Woi^-rt  Hod  lleolKHir  rlalm  to  haw  dcmoDatralid 
ihtf  Buatt^imical  idi'iility  uf  •curlBtinii)  and  vrdinary  dipbtboria;  but  tiM  etlatc^gkKl  aai 
clinical  diffurvoo*  buvv  nut  bmii  aUtUUbud. 
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tot  this  %nc'W  has  Dot  been  geucmlly  accepted.  The  changes  are  not  uni- 
form. The  orgHiiH  may  Ik*  f*iin|)ly  rtnipcstMl,  iiml  rhnnpos  more  or  lees 
marktMj  niiiy  tx^  fuuml  in  tlic  gloiiienili,  arleriultv,  iniii  convuliitMl  tubes. 
There  may  be  proliferation  of  the  nuclei  in  the  Malpighiau  tulb,  dogenera- 
tion  nf  (he  intimu  of  the  c-upillarit>^,  Hwdling  aixl  fatty  degeneration  of  the 
epithelium  of  the  convuluKii  tuU'it,  iiitiltration  of  the  iutenilitiu)  tit-tiiie,  and 
filling  of  the  tubes  with  hyaline  cttsis.  In  other  but  rarer  instaneva  the 
tuoHiid  ap]K':inituv.t  an-  nmrc  markiHl,  aiiil  imlimte  Intw  ptagea  of  the  in- 
uuatury  pnjix'ss.  The  ti-ssiuvclmiigi^  UHtially  louiid  ntv  (htMJc  of  renal 
rrh  in  it*  primar\-  stage.  In  fatal  ca.scs  of  st'arlatiual  nephritis  of  long 
duntifin  the  tis^iie-iiIterutiouH  are  more  promiuni**!. 

Forms. — Scarlet  fever  occurs  in  such  a  variety  of  forms,  and  the  com- 
plications are  so  numerous,  that  it  is  inip<jssiblc  to  arrange  a  ela^iHcation 
sufficiently  comprcliensive  to  present  them  in  a  definite  manner.  The  earlier 
aitthor«  deswriUiI  ihc  diwasc  under  the  .sulHlivisions  of  warlatinii  simjdex, 
scarluiiim  angiuosa,  and  scarlatina  maligna;  but  Inter  wriif^T;*  have  gener- 
ally adopted  the  classification  of  regular,  irn^ilar,  and  malignant,  which 
will  Ik*  Ibllowed  in  thin  chapter. 

Symptomatology. — iiajular  Fonn.    The  ivgular  form  Is  characterized 
by  a  well-marketi  cxantlicm,  angina,  and  more  or  less  fever.     It  may  b<^in 
suddenly,  or  lie  prrec-dcd  by  a  day  or  two  of  indefinite  inilispopitiitn,  (luting 
^lii(>h  time  the  )>atient  will  ctfuiplain  of  headnchc,  with  gcucnil  malnifie 
and  los*  of  ai>i)etitc.     The  tongue  will  be  slightly  t^onted.     The  Iwwels  are 
VMiully  con8ti|wle<l ;  oceasionally  tlierc  may  Iw  some  lowensBS.     In  some 
^aat»  Uicre  will  be  marked  sluggi^biicss,  and  in  others  frctfulniss  with  losa 
^>f  sleep.     Most  fn-fjiiently  the  disease  begins  suddenly  with  a  chill,  vomit- 
Si^,  a  wtnvnlsion,  or  a  high  fever  awMKriatwi  with  the  usual  phenomena  of 
Ugh  feltrile  aelit.n, — hcadaclio,  fretincnl  pnl^,  ftusht-d  face,  thii-sl,  sparkling 
•^•yes,  anorexia,  twitching  and  stalling,  :hi(I   jicrlmiw  delirium  or  stupor, 
"The  vomiting  may  Iw  |>er8i«t**nt,  but  usually  it  ib  not  troidilesome  except  in 
ions  i-usw.     A  slight  dinrrha>fl  may  su|)ervene.     These  symptoms  con- 
itiue  without  eltatcment,  ami  somctimca  are  increased,  until  the  ap[>carancG 
^of  the  eruption,  which  may  occur  within  a  few  hours  or  be  delayed  one, 
■•::i«ro,  or  tlin-c  days, — not  often,  however.  Eater  than  twenty-four  hours.    The 
viwh  appears  first  atxiut  the  ntvk,  cht^t,  and  shoulitcrs  in  indi:§tiuct  jMjint^, 
5  BtTcttses  rapidly  in  redness,  an<l  extends  over  the  tnink  and  extremities, 
^^''eafhing  its  maximum  development  in  rare  caae^  during  the  first  day,  but 
"w^vst  usually  during  the  secK^ud,  ami  in  sonic  eases  not  before  tlic  tliird  or 
tfijurth  ilayj    When  the  development- is  slow  the  confluence  is  more  marked, 
^^hen  at  its  maxinnim  the  entire  iNtdy  is  (■overed,  the  skin  l>eing  uniformly 
^*d,  hot,  ami  dry,  and  sometimes  tense,  swollen,  very  sen.sitlve  and  ccdeuia- 
*ou*,  esprrially  alxint  the  face  and  eyes.     Sudamina  may  also  appear,  and 
In  «iD)c  localities  extravasations  may  take  place.     The  rasli  does  not  always 
•*Wme  ertnflucnt,  but  fre<iuently  iTinains  distinctly  punctate.     The  degree 
*»  ootifluenw  and  intensity  of  i-olor  are  ver)*  variable.     In  some  epidcmlce 
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these  conditions  are  much  more  market!  timn  in  others,  ami  in  different 
Cftsoa  in  the  same  epidtnnit;  there  are  gn-at  vJU'iutioiiA  lii  rfome  m^tew  the 
burning  aud  ixitcnwly  red  and  hot  skiu  denote  an  untbvurublc  prt^injsis. 
During  the  development  of  the  exantheni  the  other  sj'mptvnis  remain 
unelinngcd  or  inoreaae,  and  durliij^  the  jH-ritxl  of  it*;  full  devejopmeut  the 
afC(>ni|Minyin^  symptuni:»  and  enuditiuii^  Ubuully  rvtu'ii  Uidr  umximum 
iuteusity,  to  subside  with  its  grathial  disappearance.  ■ 

The  tliniot-**ympt<niw  t»^in  witti  the  cdiset  of  tlie  disease  and  prdjjWM 
with  tlie  development  of  the  cxunthem,  but  it  d(N5i  not  fulluw  tliat  an 
intense  cxautliem  or  a  very  high  fever,  or  both  combined,  necessarily  indi- 
cate a  severe  angina.  In  some  ca-sej*  (he  thi-oat-afieelittn,  in  nlliers  the  eim- 
stitutiunal  conditions,  pivduminate.  A  moderate  e.\authciu  may  exist  with 
a  severe  angina^  and  an  intense  and  confluent  exanthem  may  exist  with  a 
modemtc  angina.  But  as  a  rule  the  thn.Kit-arteetion,  whether  mild  or  severe, 
will  increase  during  the  peri<xJH  of  development  ami  uiaxinium  inleuHity  of 
the  exauthem.  With  the  tiidiug  and  gradual  diHa])jH-"arau(x;  of  tlie  rash  the 
throat-aifection  usually  subsides.  In  many  cases,  and  in  some  epidemics, 
t!ie  tliniat-affeirtion  is  insignili^'ant,  but  as  a  rule  the  changes  in  the  nuicous 
iixembraue  of  the  und  cavity  and  pharyn.\  arc  sufhcieutly  L-hitraclfristic  to 
be  readily  distingnishtxl.  In  the  beginning  the  tongue  is  reddened  at  the 
tip  and  otated  wEilTe.  The  eidai"ged  paplllm  pn»ject  thnnigh  the  t^viating. 
In  a  li'w  days  the  coaling  disappt-ara  and  tht*  surimv  as.suuu'S  tlif  t-lianacter- 
istic  strawberry  appearance,  deeply  red,  with  thickly -studded,  enlarged,  and 
sliiriing  papilhe.  The  h^w  are  thy  and  crack  at  the  angles,  Nivcn  says 
the  breath  is  iMx-uliarly  sweet,  alnitist  aromatic,  iu  the  early  stage  of  the 
disease.  When  the  angina  is  severe,  aud  more  especially  when  ulceration 
otv^nrs,  iJie  breath  is  foul,  and  fetid  if  suppuration  and  sloughing  take 
place. 

Sud<len  and  marked  elevation  of  the  temperature,  with  oorrcsptmding 
rapidity  of  the  pulse,  is  one  of  the  most  common  initial  and  characteristic 
phenomena  of  scarlet  fever.  At  the  onset  the  fever  may  reach  102''  F. 
and  rapidly  rise  during  the  first  day  to  105°  or  1(J(>°  F.  In  some  awes  it 
may  reach  this  and  even  a  higher  elevation  iu  a  few  hours.  In  a  majority 
of  cases  it  will  either  continue  during  the  periiKl  of  development  and 
maximum  intensity  of  tlic  cxiuitheni  to  range  between  102'  aud  104**  F., 
or  gradually  rise  during  each  succeeding  day  until  the  exanthem  has 
reached  its  malurily,  and  tl»*n  lessen  ibiily  with  the  gradual  disappenmnce 
of  the  rasli,  uulil  the  uornial  is  n^chwl  with  the  bcginuing  of  dei^iuanm- 
tion.  The  course  of  the  fever  is  marked  by  remissions  aud  exacerbations. 
In  verj'  mild  cases  there  may  be  distinct  iaterniissioiis.  In  this  form  the 
temperature  does  not  oflou  exce*xl  1(K;"  F.,and  tliis  highest  point  is  usually 
readietl  tluring  tin?  pcrunl  of  mavimum  intensity  of  the  rasb.  Witli  the 
rise  aud  fall  of  the  fever  the  scarlet  ci)Ior  of  the  rash  varies,  increasing 
witli  the  elevations  aud  lessening  with  the  remissions.  During  (he  [H>n(»d 
of  high  i'ever  there  is  luually  active  delirium,  in  some  ea^cs  stupor,  aud  ij 


(LET   FEVER. 


567 


ritching,  jerkiuf;,  jitotitation,  tf Hiding  alK)iit  the  bod,  mnaning,  and 
lly  Bc-reamiug  as  il'  iti  puiu.  Tlic  eflecUi  ut'  lilgli  U>in{x.'ratiire  are 
verj'  different.  tSomn  paticnta  will  Iwair  coiitinuutis  high  tciujieraturc  with- 
out any  oerubral  or  ucrvuus  di><tiu-l)anwH,  while  othora  will  exhibit  the  most 
akrmiug  perturbatiuiis  uudur  u  murh  hiwer  teiii|)enit«rc.  The  aiuoiiiit  and 
iniennity  of  the  poisiin  ainl  power  ut'  rt*istaiiee  may  have  lum-Ii  t*i  do  with 
Ui«  degree  and  extent  uf  Uie  pyrexiul  phenoiueno.  Defcrveseenee  is  slow 
aod  gradual,  with  incivawinji:  i'L'nitssi<Mis  and  (*hort«'ninjr  exai^erljationH.  If 
the  normal  is  not  reaehr*!  with  the  heginuing  of  desquamation,  some  c«m- 
plitatioii  may  be  tt(LS{K><.ted. 

The  pulse  raugi's  high  fn>m  the  l>q|:uinin^,  and  (■ontinui«  f<o  with  eorre- 
iipondit^  incniaso  in  frefjiienev  with  the  rise  of  the  temperature,  sometimes 

Ireaeiiing  160,  or  ni<ire,  \)tr  minute.  It  diniiniHbts  in  rapidity,  but  not 
airrespcmdingly,  with  the  fall  of  the  (eniiK*niture.  Usually  it  continneB 
&st  until  wmvalesoL'uee  is  estaljlished. 
I>unn};  the  cijntinunnee  of  the  fever  the  urine  is  scanty  and  high- 
colored.  Total  Huppreivion  h  rare,  but  in  high  grades  of  pyrexia  it  may 
ocTur.  Markixl  diminuttun  of  the  (.^mLutiiv  is  omiuons,  and  iitdieateb  n-ual 
complieation.  Careful  oWrvatiim  will  frtxjuciitly  detect  evidences  of  renal 
catarrh  in  the  early  stages  of  the  diseiL«e,  and  wimetimes  at  the  very  Ijegiri- 
ning.  Kpitht'lial  df'bris,  mue*>us  easts,  and  bltj*jd-eorpuseles.  with  or  without 
^-  albumen,  may  indicate  an  in^ignlBeant  catarrli,  but  if  such  conditions  l>e 
^P  «>vcrlooke<l  or  neglected  tiie  graver  foims  of  seartatinal  nephritis  may  rapidly 
«le\*r|o]>  anil  aat«uinc  a  thmitcning  a-^iM-ct. 

The  eruption  fades  and  (li^apjK'ai-s  on  the  difli-rent  parts  of  the  body  in 
.       the  order  of  its  appwimuw.     De^jnaniation  may  begin  uh  early  as  the  third, 
^m  ftmt  tunially  not  beftm-  the  fiflh,  day  ;  it  someliuies  is  delayed  for  a  week,  aud 
^^  in  very  mre  caws  for  a  longer  iKrifxl.     It  UHually  l>cgins  alx>ut  the  neck  or 
fcctwem   the  fingers  in   furfumceous  seab-s ;  on  other  |»irtR  of  the  bixly  it 
}ie«>ls  off  in  lamcllie.     It  is  [leeled  ol!*  the  |)aliunr  aud  plantar  surfaces  in 
.^KM-ong  strips.     The  eharneter  ami  extent  of  the  exfoliations  dejfend  greatly 
^^^Wjpcm  the  iuteudity  of  the  exanthem  and  the  nature  of  the  skin.     When  the 
ar^'Ui  is  mild  and  the  skin  sofl  and  delicate,  the  exfoliation  is  braimy  and 
Xnuderute;   when  severe,  it  is  lanu'llur  and   very  abundant.     In  some  a 
idJ,  and  in  occasional  instances  a  tliinl,  des<piamation  takes  place.     The 
nnntinnea  for  a  week  or  ten  days,  and  with  iia  completion  conva- 
[IcMpence  ia  usually  established.     The  skin   is  soft  and  clean,  the  threats 
[^iTcetion  has  subsided,  the  tongue  has  resumed  iti  normal  appearance,  the 
ImiwcIs  and  nrinan.'  mvretion  arc  healthy,  the  ap|)etite  has  relurnwl,  aud 
tW  patient  Bulieitjs  relc:tsc  fiijm  (^mtinement  and  isolation.     The  patient  is 
ti«>t,  howe\'cr,  free  from  danger  even  when  convalescence  baa  liecn  estab- 
liihed.     Some  one  of  its  numerous  eomplitations  or  tWM|nehe  may  unex- 
pectedly interrupt  the  prt^resa  of  recovery.     It  is  not  safe  to  disebai^  a 
patient  from  obs*'r\'alion  and  criutrol  until  six  or  eight  weeks  Iiave  elajwed. 
Such  i*  n  brief  difieription  of  the  ordiuar)'  course  of  the  regular  form 
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of  the  disease.  But  there  are  very  many  exoejitions  to  this  general  ml 
Trivial  poraplications  ajjfrravate  die  HvniptomH,  prolong  the  roiirsc,  and  dela 
and  prulraet  eouvalesccncc.  The  graver  compliiatiunss  increase  tiie  hullVTio 
and  endanger  the  lite  of  the  jjatient.  The  eonrse  of  the  disease  is  so  var 
able  and  so  cartily  inflnent-ed  Ly  iutertrurr*'nt  foiiditlons  and  irr^^larities  o 
the  urtiml  plieuomenii  tliat  it  is  not  (wssihlL'  always  to  untirijMte  uufavorab 
changes  or  complications,     A  gnanlrd  pro^osia  should  be  the  rule.        ■ 

TrreffuUir  Fonn.  The  irrcjpihir  funn  of  scarlet  fever  is  m(x^t  frHquenfl 
caused  by  some  pre-cxlstinj;  or  cofxistiiig  disease,  and  the  irrcfgtdaritics  nia 
refer  to  the  febrile  phenomena,  extent  and  inten^ty  of  the  exanihem,  natui 
and  df^iTTM-  of  the  lorsd  aftertjons,  con-Htitutional  inTuIiarity,  or  riit-urarttanoi 
of  life.  The  febrile  phenomena  are  very  vaj'ial>le.  Total  absence  is  vei 
rare,  but  moderate  fever  thmughout  the  course  of  the  disease  is  quii 
common.  In  many  cases  the  fever  continues  moderate  until  some  eompl 
cation  gu|)ervenes,  and  then  a  danj^erons  exphision  ensues ;  in  other  ca» 
tJie  fvvvr  iH'rsistw  without  apjMinnil  miisc  after  the  diHip|«Mrau«;  of  even 
moderate  rash  and  complete  roco%'ery  of  the  ihroat-a  fleet  ion  ;  and  in  othe] 
its  eourne  is  irn^ilar,  with  market!  remissions,  and  rtomelinies  intemiiseiou 
sucws-ded  by  exaggerated  exiu-erhatious.  In  iaiTl,  the  im'gulariliiw  are  i 
times  as  surprising  as  they  are  inexplicable,  but  usually  the  sudden  exaeei 
bfttions  may  be  traoe*!  to  some  lo<id  atTection  whieh  ha«  just  l)egtm,  or  t 
some  inU;rcurrenl  ufleetion  whidi  bus  U-cn  a^ravaled.  Oftentimes  the 
are  due  to  some  indiscretion  of  the  [wtieut  or  nurse.  Biiroetimes  tlm  irp($ 
nlar  course  nf  the  fever  is  due  to  int^tdarities  in  tlie  development  an 
progrpjw  nf  tlie  tiircMit-afl'wtion  ;  in  other  ca^s,  to  the  intensity  of  the  inf« 
tion  aud  to  blotxi-pjisouing.  luteiTurrent  nervous  attacks  are  quite  ofte 
due  to  irn^ularitics  in  the  course  of  the  fever. 

Variations  in  extent,  intensity,  and  duration  of  tfie  exanthem  are  comm 
iu  the  iri-egular  ft«rm.  It  mav  be  so  iudislinet  as  to  Ix.-  stynvly  r«x>gniiHibl* 
or  limited  to  circumscribed  regions,  as  in  the  joint-flexures,  or  appear  an 
diHiipi>car  in  a  brictf  jhtiikI,  or  not  app«'ar  at  all,  or  Iw  delayed  in  appeal 
auec,  aud  may  vary  in  extent  and  intensity  fnim  a  mild  and  disrrctc  pum 
late  rash  to  an  intensely  hyiK'rtemtc  and  continent  eruption,  attended  wit 
a  tense,  swollen,  hot,  and  burning  skin,  exudations,  and  extravasatiom 
Delayed  eruption  with  high  fever  is  a  very-  grave  conditi4m.  Wlien  th 
course  of  the  disease  is  mitdificd  by  a  pre-existing  cutcro-colitis  the  ras 
ia  delayed ;  and  it  is  iisrmlly  modifie<l  by  intercnrrent  attacks  of  intestins 
disturbances.  The  danger  of  these  irregularities  mainly  refers  to  the  snp 
pression  aud  intensity  of  tlie  exanthem. 

Irrpgidarities  of  the  angina  are  ver}'  firequent.  Instead  of  declinin, 
with  the  disjippearanee  of  the  rash,  it  may  Ijeconie  worse.  Siippunition  an* 
gangrene  may  talic  place.  Diphtheria  may  set  iu  at  any  time,  either  dtirini 
the  continuance  nf  the  angina  or  after  it  has  suljftidod.  The  implication  ol 
the  lympliatic  aud  glandular  stnietnrcs  in  close  proximity  may  persist  ant 
progress  to  the  formation  of  abscesses. 
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T\w  repitilar  may  be  transformed  into  the  irrojrular  fonu  at  any  stage  by 
the  (Ir'veloiiiiicnt  or  apj;;nivatirm  of  a  prc-t-xistin^  ImaJ  affi-^-tiun,  It  quite 
ofti-u  l]it{>[M-u.s  that  11  <aise  will  piinAiU'  a  regular  timrse  fur  a  time  aud  tiii'ii 
suddenly  assume  an  irregular  and  >fniver  form.  In  rare  iristautw*  this  will 
twur  iixlfjM-iHlcutly  (if  any  local  affeetiun,  and  is  |in)lwbly  due  to  some 
ooustitutioual  ptfuliarity. 

Malupuinf  Form,  This  form  of  scarlet  fe\-er  ie,  fortunately,  not  so 
common  ua  the  others.  In  sonic  ppideniii-s  mnrv  c-awa  ooctir  than  In  others. 
It  refers  cspet'ially  to  the  eoiuLiiuation  »)f  dangerouH  nervous  phcnumeua 
with  hyi»erpyrcxia-  Its  Ijcginning  is  explosive,  Tlie  initial  symptoms  are 
ititi'use  hemlachv,  high  fever,  delirium,  sometimes  »ima,  which  <'ontinne 
U'ithuul  abtttenM'Ut  lor  one,  two,  or  perhajw*  four  days,  whrn  death  t:ike8 
[ilat^v  A  rase  may  begin  with  a  ixinvulsiou.  followed  by  coma  and  diath 
within  twenty-four  hours,  before  the  appoamucc  of  the  rash,  lu  some 
cawi*  the  typ*-  <if  uinligiiaiwy  is  <lue  t(t  early  ami  grave  renal  <*r)mplientinns. 
Uelirium,  eidtemint,  mania,  jactitatiim,  ('(>nvuli*i(in.s,  (\>nm,  aiv  the  ordinary 
phenomena,  and  death  the  usual  result,  of  this  form.     In  some  cases  it  is 

rilntl  to  the  <lelay  of  the  exauthem  ;  in  many,  to  «r)me  pre-existing  dis- 
;  ill  others,  t<i  the  virulemv  of  the  ix>ntagion  ;  and  in  some,  pmbably,  to 
an  intf'nsiHcd  prcdisjiositlon. 

Complications  and  Seqnelee. — The  coniplif'ations  and  f^qnelajof  ecar- 

rhlt  ivwT  are  ti^i  luinirrous  t<i  Iw  cousidcrcd  here  in  rj-tniHo.    To  wmin  only  a 

riof  n'ien'UPe'  can  \hi  iiuide.    The  moiv  common  and  graver  conditions  will 

be  more  fully  diaeuswd.     Complications  may  occtir  in  any  form  and  in  any 

tase.     Thev  are  nion*  fre^pienf  and  serion?  in  the  malignant  ti)rm. 

In  the  siTlion  on  jiaithoiogiial  anatomy  ivfercnee  has  been  made  to  tlie 

graver  forms  of  angina  aiKl  tonsillar  intlimmiation  antl  to  the  suppurative 

d  pingTrnoiis  c«Miditions  wiiivh  may  e Uf<ne.     Aggravated  angina,  att4'iKle<l 

ritJi  uh'enilion  and  ploughing,  i^  a  ven.-  fi-eijuent,  serious,  and  sometlmis 

fetal  compliitttioD.    In  such  cases  the  inl!ammation  neually  extends  to  the 

gbindtdar  stnicture.-'  hikI  connective  tissue  alxint  the  ntx-k,  whicJi,  jw  a  rtde, 

jreiw«?fi  to  suppunitiim,  and  perhaiis  to  sloughing,  with  exlcusive  de- 
letion of  tissue.  When  the  external  inHammation  is  not  directly  eou- 
wctoA  with  the  throat -affection,  or  is  indejjrndcnt  of  any  an^na,  it  usually 
tCTminate«4  by  nwdnticm,  unless  associatMl  with  a  low  vitality  and  great 
exhaustion.     In  ran-  cases  cancnmi  oris  (^n-curs. 

Few  cases  oseaiic  a  mild  ooryza.  Occasionally  it  proves  sorions  and 
nttendfl  along  the  Kustactiian  tulte  into  tlu>  tym|mnnm  and  S4-Is  iij)  a  |Miinful 
■nj  troublesome  otitis.  If  the  nasal  discharge  shoiiUl  Ix'  fetid,  diphtheria 
may  he  snspertwl.  Oiphtheria  is  naually  a  fatal  amplication.  When  it 
Occnrs  as  a  wnpiel,  recoverv  n)av  be  antici]mlc<l. 

lirotK'hitis  and  pneumonia  arc  not  so  fnxiiient  as  inflammations  of  the 
»rMis  membranes.  Pleurisy,  peritonitis,  pericarditis,  and  emlocarditis  arc 
rare  but  grave  eomptii-ations.  They  iisually  si-t  In  during  the  setvud  week 
of  the  diiieafie,    rieuriay  and  pericarditis  are  generally  associated  with  joint- 
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iuflainmations,  whici  ordinarily  fullow  the  course  of  rheumatism.    Purulent 
arthriiis  is  rare. 

Dii!liir)iaiu3e»  of  tlie  alimt'otary  Irai*  are  quite  cummon.  Vomiting  in 
the  lie^iuning  of  the  disease  is  not  serious,  but  when  persisteut  or  pccurriug 
during  the  progress  of  the  disease  produces  rapid  exhaustion  and  emaciation. 
DinrrhoMi  iR  not  often  severe,  and  is  iiwrnlly  aw«n'iated  with  vomiting.  Fol- 
licular iunaunnation  and  eutero-colltis  are  mueh  mure  serious  but  not  fre<^H 
(pH'iit  tonipliialions.  When  the  stools  are  frerpient,  large,  and  bloody,  with 
colicky  pains  ami  tenewmuH,  eolbiiK*  may  siR-edily  ocem*. 

A  mild  cunjuuetivitiB  is  quite  cummou  during  the  eruptive  stage.  Moi 
Bcrious  and  protraeted  oplithalinias  occur  during  the  later  stages,  and  some 
times  lead  to  grave  eormat  troubles. 

Otitis  may  be  a  complication  or  a  sequel.  The  lining  membrane  of  tt 
Eustachian  tul>efl  ia  in  direct  continuity  with  tlie  mucous  membrane  of  the 
phar\nx  aud  continuously  exposed  to  an  extension  of  the  inflammatory 
process  present  in  the  latter  region,  EIar-lroubk>8  umially  Ij^n  during 
the  later  stages  or  cnnvaletM^nce  of  the  disease,  with  earache.  The  liningfl 
membraue  of  one  or  both  tubes  becomes  inflamed  and  swollen,  so  that  the 
products  of  the  lufiaraed  membrane  are  pent  up.  The  efluaion  increases, 
becomes  purulent,  6Ils  the  tympanic  cavity,  dii^ends  the  diimi,  mid  maj 
IK-netrale  Into  the  mastoid  cells.  The  pain  protluced  by  the  accumulation' 
and  distention  is  very  acute.  After  a  variable  jKriod  of  intense  suffering, 
the  dnim  bursts^  and  a  copious  discharge  of  pus  takes  pIa/%  through  the 
e.xtcrual  meatiLS.  In  many  cases  reeover^•  follows  the  perforation  of  the 
dnim  and  discharge  of  the  actfumulatwl  pus.  The  aperture  heals  without 
any  serious  imiHiirmcnt  of  hearing.  Not  so,  however,  in  a  few  unfortu- 
nate cases.  IJIcerutiou  of  the  mucous  membraue  and  neemsis  of  the  bony 
structure  may  follow.  The  aperture  may  be  enlarged  by  comjilete  destnio- 
tion  of  the  dnim,  and  tlie  oi*sicles,  Ijecomiiig  detached,  may  be  discharged. 
In  audi  leases  the  hearing  will  be  seriously  im|>ain>d,  if  not  totally  d6^| 
stroyed.  The  inflammation  may  extend  to  the  meninges,  fulhrwod  by  con- 
vulsions and  dcatli.  In  other  rarer  instances  the  ear-eompli<ation  becomes^ 
clironic,  terminating  tinally  in  total  deafuess,  and  pt^rhape  in  death.  ^M 

Convulsiuns  i;H.*urring  at  tlie  outset  i^f  the  disease  are  not  neressarilv  aa 
alarming  symptom,  but  when  recurring  or  occurring  during  the  progress  of 
the  disea.se  aw  a  very  fatal  eoniplii-ation.  J.  Ix'wis  Smith  asserts  that  con- 
vulsions occurring  after  the  complete  development  of  the  exanthem  are  ui 
formly  fatal.  This  may  be  true  when  caused  by  cerebral  congestion  or 
scarlatinous  poison  ;  but  iinemtc  c>t>iivulsions  are  not  ne<v>ssarily  fatal. 

Nervous  disturbances  of  variable  character,  motor  and  seuson%  are  not 
infrequent.     Hemiplegia,  [mrapl^ia,  and  ]>aralyse5  of  single  ner\'es  havOH 
been  obfjcn'od.     Neuralgia-,  hyitenesllu'li*.-  ami  anaesthetic  conditions,  epi-^| 
lepay  and  hysteria,  and  a  variety  of  mental  disturbances,  luive  followed 
scarlet  fever. 

Nephritis. — Xejthritis  may  appetir  us  either  a  ci>mpliGation  or  a 
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fimus.  Some  recent  authors  niaiutuiu  that  renal  deraugemeut  ia  prceent  in 
every  case;  bnt  (his  extreme  vieu-  ennnoi  be  admitted.  It  is,  however,  far 
OKire  frequent  than  in  generally  lielieved.  It  Ib  more  eunutautly  preRent  in 
same  epidomk'S  than  tn  uthers,  and  may  be^iu  with  the  begtnuiug  or  at  any 
stage  of  the  disea-ie,  bnt  niOf*t  fre^piently  the  first  symptoms  are  not  observed 
before  tiie  latter  half  of  the  first  or  durin^r  the  sectind  week.  Ah  a  sequel 
it  may  not  ap[»uar  for  several  wei^'ks  after  eonvalesoeuec.  Xo  ])atient  ought 
to  be  ounKidcretl  r^afe  until  six  weekej  have  elap^KHl.  In  §onie  cases  it  is  a 
febrile  phcnomeuun,  but  in  most  i-afics  it  la  an  effect  of  the  scarlatiual  |K)i80D, 
and  in  other  instances  it  is  probably  the  result  of  iudiseretion  in  diet  or  of 
in)}iri>{>er  exjxiHurt^  It  may  apixiir  a»  a  mild  albuminuria  with  moderate 
diminutiun  of  tlic  amount  of  urine  and  t;mdcml]y  increase  from  day  to  day, 
or  it  may  aet  in  uuddenly  with  inten.se  lu-aduelie,  stupor,  and  amvuIsionB, 
followed  by  coma  and  death.  In  fact,  it  may  be  said  to  be  as  insidious  in 
ita  onset,  aa  irregular  in  it^  course,  and  as  uncertain  in  its  result  as  the 
diiieatie  which  it  so  frecjucntly  complicates  and  ajti^iiivatcs. 

Scarlatinous  nephritis  may  or  may  not  he  a  dangerous  complicatioD. 
Hie  danger  lies  nuiinly  in  the  failure  to  discover  its  presence  until  grave 
lymptomfi  apj>ear.  Can-ful  observation  of  the  quantity  and  Bpc%'ific  gravity 
rtf  the  urine  aliould  l>e  made  daily,  and  chemical  and  mieiusoo]>ical  exami- 
nation sufKcienily  ot^en  to  discover  the  early  symptoms  of  simple  renal 
catarrh.  A  diminution  in  the  quantity  of  urine  ia  usually  the  first  aynip- 
trtu.  The  nll>unieu  may  be  alight.  Dropsy  is  usually  Inter,  but  may  be  cue 
cif  tlie  tnrly  symptoms.  It  may  bt^in  as  a  slight  cedema  alxiut  the  eyes  and 
c^uiekly  inva<Ie  the  wrons  cavities.  If  the  early  symptoms  of  a  mild  renal 
catarrh  be  overlooked  or  ueglectedj  the  complication  may  very  speedily 
btwimc  more  serious  than  the  original  disease.  The  urinar\'  secretion  may 
l»tiitally  suppn>ssed  or  vert-  wnnty,  highly  albuminous,  with  an  uhtnxlant 
<i*7»j8il  oontalniug  hyaline,  epithelial,  and  granular  casta,  with  epithelial 
<^U  and  bl(»fK!-corpnselt>s  in  van»*ing  quantities.  In  such  easc-s  the  conree 
^"^11  lie  marke<l  by  rapid  increase  of  the  dropsy,  more  or  less  hendaebc, 
BulJcn  elevation  or  acccasioo  of  fever,  vomiting  more  or  less  {lersistent, 
■*i(I,  tinally,  «>nvulsious,  either  partial  or  unilateral,  clonic  or  tonic,  and 
P^'riajrt  rtTurring  in  rapid  succession,  followed  by  «mia  and  dcalli. 

Starlotiual  nephritis  is  not  necessarily,  even  in  its  graver  forms,  a  fatal 
*^'Diplirotiou.  If  rewignized  in  the  Ix^inning  it  usuaHy  yields  to  prompt 
^^  »im1  appropriate  trwitment,  bnt  when  Uftt  discovennl  until  late  it  IxM-omea  a 
^H  ^'^'  ^ve  disorder ;  bnt  no  case  ought  to  he  dismissed  as  hopeless  imtil  the 
^H  '-'^'itlenoes  of  renal  degeneration  beyond  restoration  are  manifest. 
^H  Diagnoeia. — In  a  inajority  of  inses,  when  first  seen  by  the  physician 

^B  ^h(-  iliaguoMs  may  Ik-  made  at  a  glance.  A  charai-teristic  exantticm  and 
r  **%iiia,  or  eitlier  se|knrately,  with  a  nnxlerate  or  a  high  fever,  will  be  sufli- 
I  '"'(ait.    TIu"  prevalence  of  the  diw-H.-^",  or  the  fact  of  ex]M>K«re  of  a  susoep- 

E  *^  pcrauu  tu  tJic  cout4^ion,  ia  always  .suggestive,  and  fre(|ueui]y,  in  coaes 
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of  doubt,  h  sufficient  to  establish  the  nature  of  the  malady.  Failurra  in  diag- 
Dusis  do  not  often  occur  in  tlio  regular  form.  The  diffinilties  mainly  refer 
to  the  irre^Iar  and  malignant  fonu^,  and  iu  «urh  {•anea  the  cimiingtiincps  of 
prevalence  and  exposure  to  the  couta;s;iun  coustituto  important  elements.  If 
either  or  both  of  tho*te  fiw^«  arr  establinhed,  a  prnviHional  diapnosis  may  bo 
madt'  under  a  (;reat  variety  of  symptomatic  ixuiditions  In-fore  the  ap]}canLnc(] 
of  tbc  cxanthcm  or  the  development  oi'  the  characteristic  angina.  The  aub- 
se^nent;  history  would  «|»i>«lily  wrify  itH  wrrertncfts.  Previous  exposure 
of  a  susceptible  {>erK4Mi  within  a  nta^onable  ])eriod  of  time  would  f^Btablish 
the  diugnr>siH,  before  the  apjKarauce  of  the  rash,  in  a  person  taken  suddenly, 
or  after  several  days  of  indis|M>nition,  with  a  ehiH  or  a  con\nil«ion.  with 
murt!  or  lesa  fever  and  a  mild  angina,  which  might  U*  nothing  more  (ban  a 
slight  tenderness  and  reduess  of  the  throat.  The  circumstance  of  prevalence 
or  ex})0!<a]-e  would  be  even  more  impc^rtant  iu  vaecs  bt^uning  with  a  chill, 
a  convulsion,  or  .severe  vomiting,  followed  by  more  or  lc*s  fever;  in  ciu^es 
beginning  \rith  a  i^light  angina  with  miidenite  fe\Tr;  or  in  txtva  beginning 
with  an  indistinct  rash,  without  either  fever  or  angina,  or  with  a  high  ur 
moderate  fever  without  any  of  the  usual  accompanying  phenomena.  In  all 
Buch  cajvs  the  ap|M'aran(v  of  the  (Jmraeleristic  exanthem  or  the  development 
of  the  anginoee  conditions  would  establish  the  diagnosis.  In  some  such 
cases  a  roseola  or  erT»*thema,  due  to  intestinal  trrjublw,  may  complicate  the 
diaguusis,  but  the  delay  of  a  day  or  two  will  Uhunlly  remove  the  doubt.  In 
scarlet  fever  the  symptoms  are  more  serious  and  persistent,  and  the  jieeuliar 
condition  of  the  tongue,  more  or  less  marked,  irt  present.  Eiythcma  is  not 
so  widely  diHuiied,  »preud.<<  in  an  irn^ular  manner,  ami  is  ab^nt  from  tlie 
extremities,  nock,  and  portions  of  the  chest.  Roseola  i.-*  usually  unat^nded 
with  fever  or  acoelemtion  of  the  pulse.  There  are  no  joint  or  glandular 
swellings,  and  the  ntsh  is  more  likely  to  appeal*  iu  circumscribed  sjmts,  and 
resembles  measles. 

When  t!ie  doubt  arises  from  scantiness  of  the  exanthcm,  the  angina  will 
rarely  be  absent,  and  the  tongue  will  pnwnt  its  usual  ehanicteri.stic  npix^nr- 
anee.  Iu  most  ca:scs  tliere  will  be  more  or  less  swellini:  of  the  eer\"i<^l 
glands.  In  some  such  cases  the  diagnosis  cannot  be  made  until  de:^uam»- 
tlou  (Kvurs,  or,  iwrhaps,  Hymptoms  of  nephritis  appear. 

The  couditiou  ol'  the  tongue,  with  an  eruption,  and  the  oomrrenoe  of 
oen'ical  lymphadenitis  or  a  mild  form  of  nephritis,  may  occasionally  eoneti- 
tiite  the  entire  picture.  The  absence  of  the  scarlatinal  emplion  from  the 
region  of  the  mouth  h  otlen  a  valuable  dilferciitial  symptom. 

Kheumatie  conditions  or  a  nephritis  with  a  siiirlatiual  tongue,  deaqoa- 
mation^  and  swelling  of  the  wrvitwl  glands  will  establish  the  diagnosiR. 

A  miliar)'  eruption,  with  or  without  sudamina,  may  be  diffen'ntiated  by 
thf  nlwence  of  the  angina,  glandular  enlargements,  and  chai-aeteristic  tongue. 
It  is  never  so  generally  difTusi'd  over  the  whole  body. 

Kr\sij)elas  is  di^ingui«;h(.rd  by  the  punetnte  cliaraLler  of  tl»e  scarlatinal 
rash  and  the  rcsieular  tonuatious  with  uedema  of  the  eunuective  ti^ue  in 
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rinipelaa.  In  scarlet  fever  (K>8t}uaniatioii  niay  (xxrur  in  pla^w  where  there 
no  eraption  ;  in  crysEiJolas  it  is  always  limited  to  the  aflected  |»art. 
It  is  sfunetimta  very  (iltfit-ult  to  diHtinpninh  warlct  ii'ver  from  nibeohk 
uaA  meaaleH,  lu  rubeola  llie  rash  apj)earH  ils  early  on  the  Cice  as  on  the 
Dtvk  and  trunk,  and  is  short  in  diiratiuti.  The  fjcatlet  toiij:ue  is  alinrnt,  and 
tite  inflanimatiiin,  if  pnsent,  i.s  more  generally  diHiisetl  throughout  the  oral 
dvity  and  phar)'nx. 

Mfosled  must  Ix?  distinguished  by  the  histon,',  the  prodronml  singe,  the 
onrym,  the  later  apiiearance  of  the  enijrtion,  the  eourw  and  chnraeter  of 
thi*  fe\'er,  jKimliarities  of  the  exanthem,  and  t^e  ahiieuce  of  the  i^pecial 
characteriRties  of  scarlet  fever. 

In  malignant  fiirra»  without  an  eruption,  tlie  dia^nnis  ran  be  made  only 
by  tlie  inteiihity  of  the  fever  and  t^x'xi^tiug  sevei-e  nervuuB  di.sturban(!es 
without  other  afv«i^uable  caui^c.  The  prevalence  of  an  epidemic  or  Ua*  tad. 
of  exposure  of  the  |)aticnt  to  the  contagion  will  I)C  an  important  aid. 

In  verj'  maTty  i-a^w  of  the  irrt^ulur  fornw  of  scarlet  fever  the  diiignoMis 

will  be  peq^lexiug,  hut  a  c-areful  study  of  the  history'  of  the  ease  and  cloae 

dind  intelligent  ol^servatton  of  the  symptoms  will  almost  always  enable  the 

jtliy.-<t('iBn  to  resell  a  eorrwt  diagnosis.     Sometimes  there  may  be  a  dc'lay  of 

■^  day  ur  two ;  but  few,  if  any,  caees  occur  which  du  not  during  Uieir  rourw 

^n'-ient  phenomena  sufficiently  characteristic  to  settle  the  diagnosis  dcfi- 

uKiitt'Iy. 

Scarlatinous  dro{>sy  is  eaiiily  distiuguishetl  by  its  (Xfurrencc  in  ehihiren 

'^c^oriug  or  subecfiueut  to  an  attack  of  tlio  fever,  its  acute  course,  and  it« 

^    III!  Ill  I  beginning  about  the  face  and  Bubsec[ueDt  etfusion  into  the  seroua 

^^^aivitiea.     When  iKHMirring  late  during  ctHivalesccuccr  there  will  l>c  pn-sent 

^t~3ic  ev'ideucc  or  hist«)ry  of  dcsquaiuatiou,  and  probably  existing  glandular 

irgi-meuti*. 

PrDgTiosiB. — 'Hie  prognosis  of  smrlet  fever  is  as  indehimhle  as  the 

«!ml  <viurae  and  progress  of  the  diseoae.     In  the  ordioar}-  regular  form 

i*  favorable,  bnt  the  variationa  are  so  iinmerons  and  the  liability  to  com- 

'licationd  is  &o  constant  that  the  mildest  «we  nwy  lit*  suddenly  transformed 

ito  one  of  maximum  gravity.    The  most  trivial  complication  may  quickly 

*-^==^iauge  the  whole  picluro.     Constitutional  |«(^uliarities,  epidemic  influences, 

imimstanccs  of  life,  intensity  of  the  poison,  smlsuu,  liKntion,  density  of 

■Jliulaiioii,  pHM'xihting  dinca'^f,  age,  nursing  and  care,  and  diet,  ai-e  im- 

Jrtimi  enusideratious,  and  often  factors  decisively  detennining  a  favorable 

au  unfiivorable  prognosis.     Hyperpyrexia,  with  a  temiMTatiirc  nipidly 

^^*^Mi¥  to  or  continuing  alwvc  105°  F.,  willi  or  without  the  usual  ncn'ous 

^-^  i-oturliam^'!*,  a  fever  persisting  after  the  b^iuning  of  dosquamation,  or 

*~     '        (■»  di-oHne  with  the  failing  of  the  exanthem,  (»r  inarke<l  l)y  acute 

*  Fiitious,  in  uutavurable.     .VU  nervous  disturbances  and  all   inflivm- 

**ialijry  (x^m plications  increase  the  danger  of  the  disease-     l^me  are  more 

"•priou*  tJmn  others.     Oangreiioiw  angina  verj-  uften,  and  dipiitlieritic  oon- 

tlitkms  more  fre()ueutly,  prove  liital.     Death  i^  olmuet  iuvariahly  tlic  result 
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wbcD  the  diphtheria  extends  to  the  lan-iix  and  nose.  Intense  coryra, 
extenjuive  snppuratinii  of  tlie  dtmuturea  about  the  neuk,  typbuid  cx>mlitiuas, 
early  appeai'aiiee  of  nephritic  disturljancvs,  intense  albuminuria,  scanty 
urine,  early  appearance  and  i)ersistenee  of  drt»(wical  conditions,  etfnsion 
into  the  -lorons  i-avitien,  shvitp  and  continuous  vtHuitiuff,  UvMenterA',  severe 
eyfr-  and  car-anectiuns,  and  iutco&e  intectlon,  arc  unfiivuralile,  and  the  more 
so  in  pro[>ortion  to  the  degree  and  extent,  and  to  the  strength  and  condition 
of  the  |«iticnt.  Pyienna  and  n-ptiiwuiia  ait'  usually  iklal.  ContintiiHiit 
delirium  and  rccurriu";  <i>nvul!»ioiu(  are  very  grave  ^'mptoius,  and  coma  is 
ordinarily  the  sign  of  speedy  death.  Paralj-tic  oomplicationis  are  aeriou^,^! 
bur  not  ncops'sanly  ilital.  An  intense  cxautlieiii,  with  a  iiigh  fever  and  a 
rapid  pulse,  is  vcrj-  grave,  aud  more  so  when  assooiaietl  with  extravasatiou 
of  blood.  Abundant  hemorrliagic  extravasations,  ha'maturia,  and  evidences 
of  the  heniorrhaji:ic  diathesis,  however  mild  the  ii.s*K'iated  phenomeua  may 
be,  must  be  atxx'pted  sm  signs  of  an  unJavomhIe  pn^ntK-i."*. 

No  one  («n  assert,  either  at  the  beginning  or  during  the  progress  of  any 
case  of  scarlet  fever,  that  it  will  run  a  regular  course  and  terminate  in 
complete  restoration  of  health.  So  long  as  the  regular  ibrm  pursues  the 
ordinary  course,  aud  the  stages  of  iuvasiou,  developmcut,  maximum  in- 
tensity, aud  decline  of  the  exanthem,  destpiamatJon,  and  convalescence, 
are  unintcrrnpt^'d,  the  pr<^ni»»irt  will  conlinimurtly  improve  from  period  to 
period,  aud  one  can,  as  these  sutrcssive  stages  run  their  course  favorably, 
more  confidently,  though  always  guardedly,  give  assurance  of  ultimate  and 
oompk'te  re<"uvery.  But  even  then  it  nuist  not  be  fiirgotten  that  seqiielie 
are  not  infrtHjueut,  and  that  the  j>aticnt  must  at  Uttst  l>e  helil  as  an  invalid 
until  snffieient  time  hft.s  elap-seii  to  justify  the  positive  assurance  of  cure. 

Mortality. — S<«rlet  fever  is  the  most  fatal  of  the  exautliemat'jus  dis- 
ease»).  Tliu  uiortalily  varies  with  epidcmli-a  and  the  ciminif*tanccR  of  life. 
In  some  epidemics  it  has  reached  ton  per  cent  It  is  more  Ihlal  In  cities 
than  in  tlie  country,  and  iti  hospitals  than  in  private  practice.  In  tl 
r^ular  form  death  is  usually  due  to  some  cunipliuitifm. 

Treatment. — The  cxjHx-tant  and  symptomatic  methods  of  treatment^ 
yield  the  best  results.  Various  attempts  have  been  made  to  formulate  a 
a])ecific  treat  ineut  for  scarlet  lever,  but  jis.  yet  they  have  prove*!  to  be  of 
little  or  no  value.  Itewntly  IHingworth  lias  stated  that  biniodide  of  mer-r^y 
cury  is  a  sjiocific.  Clement  Duke  gives  it  in  doses  varj-ing  from  OQc-ball^| 
to  une-tweitty-fourth  of  a  grain,  and  maintains  that  it  arrests  fc\'er  and  pre- 
vents dest|UQiuntiou,  Shakhfivaky  asserts  that  salicylic  acid  will  prevent  all 
complirations,  nnch  as  uraemia,  dropsy,  diphtheria,  anginas,  and  lymphade- 
nitis, and  will  remove  them  when  ])n'sent.  He  emphtys  the  following  for^ 
raula :  B  Acid,  salicylic.,  gr.  xv ;  at|me  dcstill.  fcrrid.,  3ii ;  syrup,  aumntii,  3i« 
From  one  to  four  teaspoonfuls  every  hour  during  the  da\tirae,  aud  every 
two  hours  by  night.  To  prevent  relapses,  the  mixture  must  be  continued 
at  longer  intervals  for  several  days  after  defervesccacc.  He  says  thai  he 
has  sucoeedeil  with  this  method  in  a  large  number  of  cases  of  moltguaut 
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t?i».  Tt  IB,  however,  useless  wlieii  resorted  to  late,  <ir  when  there  is  present 
severe  chronic  disease.  Moderate  cases  of  the  nigiilur  (Wrm  ncwi  hut  little 
medicine,  and  the  vi*n'  mild  nwen  none.  iBolation^  confinemeut  to  bed  in  a 
|in)perly-hcati'd  and  wcll-vcntilated  room,  a  sini])le  or  fluid  diet,  anrl  pi-oper 
can.'  of  the  ImjwcIs  may  be  all  that  is  ncixled.  When  two  or  nK>rc'  an-  siek 
ia  the  same  hou^e,  tieiwrate  aiMU'triieul.-*  tilHUiM  tw  provided,  and  cleanliness 
aod  diiiiufection  should  Im'  rigidly  cntbrwd.  The  |>en*on  of  the  jiatient 
.riioald  be  kept  olean,  the  Ix-d-linen  should  bo  ehaujp^  daily,  and  all  nn- 
teceeeary  bau^u^s  and  fnmiture  should  Ih?  rvnK»ve<l  from  the  sick-room. 
Every  care  should  be  takeu  to  prevent  the  disAeniiiiadou  of  liie  raiila^ion. 
It  is  as  much  the  dut%'  of  the  physician  to  dirct  and  suiHT\ise  the  nietbods 
uf  pnn-eiitiou  a.s  it  is  the  duty  of  tlte  nurse  to  cxci-ute  his  onleni. 

If  coustipution  exists,  an  cncnm  or  some  mild  a|)crit'nl  may  l>e  );iven. 
fnitating  and  drastic  cathartics  whuuld  be  avoidwl.  Mtxlerate  diiin-lufa 
may  nct-d  nothing  moiv  tliun  a  rcetricte<l  diet.  If  attended  with  intestinal 
iaflajunmtion  and  colicky  jtain^  cold  abdominal  compressies  may  l>e  found 
Ttry  lu^eful,  with  .such  iutemal  medication  as  is  usually  u))pli(itble  in  riitcro- 
ooliii.«  and  dysenteric  conditions.  Vomitinjr  in  the  beginning  will  usually 
(Mwc  wiiJi  complete  evacuation  of  the  (*tiiniach  ;  bur  when  i>ei>ii»tent,  j»elit>ts 
vC  kx',  tAfboaic-acid  water,  Jiuie-water,  either  alone  or  with  milk  in  vary- 
ing^  pruportions,  in  umall  rpinntitie^  at  short  inler\'als,  will  pinve  sen'ice- 
alile.  Limi'-water  with  creastrte  is  very  valuable  in  irritai>le  conditions  of 
UiF  stoma<!h.  Vomiting  recurring  during  the  pnigrefM  of  the  disease  ia 
'Usually  asMciotcd  with  some  grave  complication,  and  ts  best  relieved  by 
treatment  as  the  intercurrent  nfi'ertlon  nniy  demand. 
Re?4tlei<sne»4,  sIe«>pl(»snesH,  ami  othex  mild  ncrvuiis  distnrlmnees  will 
^freijucnlly  yield  promptly  to  bromide  of  |>otassinm.  Con\niti»ion9,  especially 
-an  the  early  stage,  may  als<i  he  ctmtroIle<l  by  It.  The  cen'bral  and  uerwtus 
■^■lirtnrl tamo's  are  wt  gcnenilly  ass(Krial«l  witii  llic  febrile  <-onditii>u  tliat  their 
3>r«|ier  treatment  refers  to  the  management  of  the  temperature,  and  such 
^:wuw*ure«  as  will  reduce  tlie  fever  will  efflH*tnally  control  them. 

Fever  is  the  most  <'onstant  symptom  demanding  treatment.     When  the 

^iWemjierature  rangtsi  below  102°  F.,  and  Is  unattended  with  nervous  pertup- 

■latiiin.  but  little  more  than  a  placebo  of  the  lifjuid  R<rtJite  of  ammonium  is 

"^tomled.    Water  should  Iw  allowed  in  reasonable  (juantity  ;  unnecessary  bed- 

^«:Jothing  shi>nld  be  removed ;  and  the  tem|)erature  of  the  room  should  not, 

^■Aa  ndc,  cxi-eed  fi5°  F.    When  the  patient's  temperature  ranges  above  102° 

^^.,and  estpecially  when  ass^K-iated  with  other  symptoms  resulting  therefrom, 

^non*  effective  measures  should  U'  resorted  to.    Quinine  is  a  ver\'  valu- 

"^blf  dnig  in  all  gnwles  of  fever  demanding  energetic  trcatm<'nt,  and  may  lie 

^j^ivcn  in  tmch  doses  at  short  or  long  intervals  as  tlic  age  of  the  j>atieut  and 

the  miige  of  the  temperature  will  suggest.     In  hyperpyrexia  lai^ijer  doses  at 

WiMVtcr  inter\'als  will  lie  required.    Quinine,  prefembly  the  hydrochlorate,  in 

lie  dioes,  is  also  very  viduahlc  in  alt  oinditions  of  exhaustion,  cs|ictTialIy 

in  aappurative  complicatious  and  in  slow  and  protracted  convalesoeQoe. 
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It  ninv  be  given  either  by  tho  mouth  or  in  tho  form  of  rectal  siippoentories,' 
Antifebriii  ami  autipyriu  are  very  efljcifiit  uihI  tiertaiu  ageuU  to  piXKliiue 
rapid  and  dtx-idod  lessening  of  the  twuiwrftture,  but  ore  not  always  safe 
Antipyrin  is  a  veiy  popular  antipyrrtic,  aiwl  is  piip«'ially  Indioatcd  in  thng 
cases  of  hyix!ri>yrexia  wUtu  ilie  tciupc-niiui-e  is  abuvt?  lOo"^  K.  ami  at 
teoded  with  grave  cerebral  and  Qcr\'ous  g>'niptoius.     It  should  Ik;  givt 
with  gixiil  eare  and  not  in  large  drweH.     It  is  l)ett*»r  to  reix-at  sevend  finiall 
doBCii  than  to  give  one  laj-ge  doric ;  ami  when  giveu,  the  phyHieinu  shuulti^— 
nuke  a  timely  visit  to  ub§en'c  the  effect,  and  not  allow  any  dose  to  bo^| 
rcixiattJ  without  sui>h  obser\*ation  aw  may  enable  him  to  decide  U|ion  its 
adviKiliilify.     If  eoMajfse  t^hoidd   Ibllow  or  Ix'  threatened,  ttittne  al»>holic 
t-tiniuhiiit  will  be  neeessark*.    Small  doses  of  aniipyria  are  sumetirat*  admis- 
siblp  in  enses  of  motlerate  fever  with  high  nervouw  i^xcitement  and  delirium, 
but  usually  in  sneh  nws  the  fever  am  he  controlled  by  »)me  milder  diapho-i^H 
i¥tie,  an  <|iiinine  or  Nili<'ylal4'  <if  Hiidium.  ^1 

The  reduction  of  the  temperature  by  the  abstraction  of  heat  is  a  very 
popular  and  t-flieient  method  (irtre:tting  starlet  fever.     Tluf*  is  aeaimpiitihed 
by  tlie  emplnyment  of  ittld  water,  in  tlie  form  iif  a>ld  afltminn,  sjMinging, 
cold  or  graduated  l>ath,  bathing  of  the  head,  face,  and  extremities,  tiie 
cold  pack  of  Currie,  or  the  iced  coil  to  the  head.     When  the  tcn»perature 
does  not  exixHil  102°  F.,  it  is  not  neecjiiSiry  to  n-surt  to  this  mcth<Kl,  bnt  in 
many  eases  of  mwlerate  fever  great  relief  and  comfort  will  be  oblaim-d  by 
fre(|uent  8iK>ngiu^  of  the  head  and  t'mv^  the  etfeet  of  which  may  be  iucreasod 
by  the  luUlition  of  liav  rum  to  the  water,  wliirli  pnimotrs  evaiKiration,  and, 
consequently,  the  lupid  dissi^jation  of  heat.     AVheu  the  tempt'iuturt;  rises 
above  lOS**  F,,  and  more  e8|K*eiaily  in  the  hypyrpyretie  conditions,  with 
a  temjMTature  almve  104"  and  |HTliapf  nw^hing  106°  nr  107°  F.,  wjme  one 
of  the  more  eftieicnt  niethcxls  of  the  application  of  cold  water  muHt  lie  em-  ^j 
ployed,  such  a»  a»ld  sponging  of  the  entire  lm<ly  frequently  repeated,  Ziemd-^| 
sen's  gradtiati-d  bath,  by  imtuersiDg  the  jmtient  in  water  at  i)(>°  F.  and  gmd-  ^^ 
ually  reducing  it  to  80*^,  the  cold  pack  of  C'ume,  or  ilie  applit-ution  of  the 
iee-eoil  to  the  head.     The  writer  ha^  found  the  last  the  mtjst  efficient  and 
rapid  method  of  nHlucing  ven,-  high  teni|)eratnrf».     It  is  perfectly  manage^ 
able,  and  easily  i¥gulalt<l  by  adjusting  the  coil  of  rubber  tubing  alxmt  the 
head,  with  the  i-eservoir  filled  witli  water  at  such  temperature  as  may  be       , 
deemed  neeeasan*,  and  at  such  a  height  almve  the  patient  as  will  produce  ft^| 
rapid  or  slower  current  as  may  Ix*  desired.     The  rt)ldcr  the  wat'cr  and  tlie^^ 
more  rapid  the  current  through  the  tubing,  the  more  rapid  the  alistraction 
of  hvat.     Tliis  meth(Ml  has  lui-ompliBhed  satisfactori*  resnltfl  in  coses  where 
antij>yrin  had  pnivcd  datigerr>UA  because  of  the  ixtlla[>se  following  its  use. 
It  may  be  neces8:ir\-  in  some  cases  to  assfx'iate  these  methods  of  rapid  rc- 
dut^tion  of  tem|)enitnre  with  al'*<)Iiolic  stimulants  to  avoid  ejchanstion. 
hmrt^fuihire  is  thi-eatcned,  alotihol,  digitalis,  quinine,  aitd  the  carbunale  ol 
ammonium  may  l>e  demaiidctl. 

In  all  conditions  of  exhaustion,  whether  causc^d  by  continuous  Kigh  tem-j 
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penbin^  or  by  other  grave  crunplii-atioiw, — and  a  prntracted  couvales- 
cpDcc  miiHt  l>e  ooiisiclcred  a  coiupticatioii, — stiiniiluiit.s  air  ivsxssdTy,  la 
additiou,  c|uiDine  in  tuuic  duM-s  and  digitalis  are  valuable  adjuvants.  Digi- 
talis is  oftentimes  n(it  only  nercwsan'  hut  impenitivfly  demanded,  and  may 
bf  ^veu  in  Vfiy  det'idt'ii  diK^rs.  The  eariK)nati'  (if  auunoninni  would  be 
-iudieatcJ  in  ca-^»  eomjilieatt-d  with  stonia«--hnl  or  iute^inul  dii^turb- 
Alcohol  in  mme  form  and  {li^^ilaliii  are  the  mcwt  available  remedies 
ID  eoikIitiMiu>  indicating  tin*  t>ni])h>ynu-iit  <>!'  c-artiiue  i^tin)nlantr<  and  tonieu. 

The  condition  of  the  throat  demands  special  attentiuu.  Veiy  mild 
sngiDte  need  Init  little  tif^ttneut,  but  It  ib  never  safe  to  neglect  c>'en  the 
niihlist  forms  ui'  llii>mt-afl<>ctinn.s.  In  such  eases  ix'lh-ts  of  it*,  frequent 
draughts  of  («rbonic-aeid  water,  gar^rles  of  |]»e  chlorate  of  potassium,  or 
powtlerH  of  the  ehhirate  and  white  Hujpir  plaoed  on  the  tongue  and  allowed 
t<i  }>edii!W>lve<l  in  the  saliva,  may  1m'  all  that  will  i>e  ntwded.  In  the  severer 
and  graver  furms  spraying  will  prove  the  most  efli-H-'tive  method  t>f  truat- 
mmU  The  fluid  may  be  either  a  simple  si:<lution  of  the  chlorate  of  potas- 
xium,  nr  siieh  solution  to  which  carlvoli*'  acid^  ^rlycvrin^  and  tincture  of  tiie 
chloride  (►f  irou  have  been  aihUil.  A  spraying  fluid  composed  of  water, 
Ijlywriu,  eldorate  of  potawiiun,  and  tincture  of  the  ehlnride  of  irou,  iu  such 
prr>|>ort.ion8  as  the  (»>«'  may  demand,  lias  provwl  the  mtwt  generally  appli- 
ralilc  and  i-fllnent  tnntmcut.  it  it*  ueccsiyuy  to  repeat  the  spraying  «!ven.* 
fliw.  two,  or  three  hourn,  aeeordini;  to  the  condition  of  the  throat.  Gau- 
pvnnus  and  ulcerative  anginas  are  to  be  treated  with  disinfecting  and  de- 
wktrizing  gargles*  and  s^pruv!-.  Sumetluus  cauterizatitin  of  the  idfx'mt^'d 
tforfaoes  will  Ite  r«iuircd.  AVheu  c*^mplicateil  with  intiltration  and  swelling 
*rf  the  glan(l.4  and  connective  tisHue  alKtnt  the  iwck,  ctiid  eompre?wes  will  Ije 
flovioFable  during  the  early,  aud  warm  fomeiitaliou!*  or  poultia-s  during  the 
J*ter,  stogtfi.  As  80(m  as  suppuration  can  be  drtrt'tetl,  it  should  be  evacuated 
"V  a  free  imu'sirtn.  In  diphrheritic  am!  niL-^il  cnmjilications  tlie  trctttmeut 
^wwld  conform  to  the  plan  ordinarily  iu  use  iu  those  diueaMaL 

The  internal  administration  of  the  chlorate  of  potassium,  cither  alone 
***■  10  combination  with  the  tincture  of  the  chloride  of  iron,  is  a  routine 
pf^ctioe  of  uudoulite<]  value  iu  very  maoy  cases  of  scarlet  fever.  The 
P^awium  salt  must  not,  however,  be  pushed  too  far,  or  given  in  too  lai^ 
lUHneity^  for  fear  of  its  injurinns  effort  upon  the  kidneys. 

Eye-  and  ear-troubles  must  be  treated  as  »>iuiihir  affk-tions  would  be 
**'*Uer  ordinary  circumstances. 

The  inriiimmatory  complications  d)>  not  i-e«^uire  any  special  tivatmcnt 

"•^oml  tliat  whicJi  siniilar  lunditious  would  reijuire  as  original  or  primarj' 

^■ACBHs.     It  must  always  ho  U>rne  in  mind,  however,  tlmt  such  atl'ectiunH 

''^"^irring  as  «unph'cnti<>ns  of  scarlet  fever  are  olwavg  more  serious  than 

*Utn  aUttekiug  u  suhjcfl  otherwise  lieulthy.     He  iw  moBt  su<MXf«Bd  in  the 

of  such  cases  who  is  most  alert  in  the  recognition  ui*  the 

Hyrnptom.i  of  such  intercurrent  maladies  and   etpially  prompt  in 

V^ipplimiinu  of  such  trdutmeut  as  the  c.xteut  of  the  di(H;as(!  may  require. 
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In  bronchial  and  pnlmonan-  complications  the  air  of  the  mora  should 
kopt  pure. 

Jthcunmtism  is  usually  mild,  and  ncc>ds  nothing  mure  than  complete 
rest  of  the  affected  joint  and  the  appHfiiti<m  of  3ome  anodyne  liniment, 
6ynoviti8  will  dcniuiHl  the  trcsitmctit  usuiil  in  .stich  caw^. 

A»  a  rule,  Uic  cxunthcm  m-cds  no  further  attention  than  some  applit 
Hon  to  allay  the  itching.     Sponging  with  tepid  water  will  fiiecpiently  mt 
thiH  indiotiiin  and  ail'nrd  gn-ut  relief  to  the  [Hitit'nt,  while  at  the  ainie  tiioe^ 
it  will,  in  a  measmv,  Ic^^sen  the  fovcr.     Some  one  of  tlie  inunctiuns  l)ef<ire__ 
referred  to  mar  be  eraplnyed.     Some  maintain  that  intmctiong  diminidyH 
the  teni|H'raliux'  iif  (he  bcKly,  and  with  this  \'iew,  in  former  ytan<,  the  daily 
anointing  of  the  entire  binly  with  lard  was  advised  and  highly  exlolled^^ 
Vaseline,  cacao  butter,  or  pure  glyoerin  Ih  much  nmter,  and  ec|tmlly  effertiv^l 
in  relieving  the  burning  and  it<^'hing.     In  ca^e^  where  tlie  exautheni  is 
delayed,  |iartially  develops,  or  liidf«  Um  soon,  a  warm  Uuh,  hot  or  warm 
donehcs,  hot  poultices  containing  mustard^  or  oold  atHision  followed  by 
warm  wrappings,  may  be  employed.     If  sucli  irregularities  of  the  ea 
tliem  are  attended  with  grave  symptom!*,  the  moesl  energetic  applicatioi 
will  be  neoossan-,  together  with  the  internal  administration  of  animoii^ 
an<l  aritife]>rile  nK^licirieg. 

Nephritis  demands  sjiecial  care.     It  caunot  Ix-  said  that  every  death' 
attributable  to   this   complication   is  due  to  tlie  neglect  of  the  mcdic-aj^^ 
atteudantj  but  it  is  true  in  much  the  larger  numlier  of  cases.     All  teases  i^H 
which  marked  diniinutiuu  in  tlie  ipianlity  of  urine  ofH*nrs,  whetlwr  (tr  not 
attended  with  any  other  symptom  of  renal  disturliancc,  demand  prompt 
attention.     If  simply  a  febrile  phenontenon,  the  reduction  of  the  tempera- 
ture aud  increased  allowauee  of  Huid  may  sufliiT.     i'luiihing  of  tlie  kidn«]^H 
by  incrca!*ing  the  consumption  of  some  pure  drinking-water,  such  as  th^^ 
Poland,  is  not  <ndy  valuable  as  a  rpmedial  measure,  but  will  also  to  some 
extent  prove  preventive  of  renal  eoniplicutiou  by  dilution  of  the  conoea- 
tratcd  urinary  filtration.  ^^ 

The  danger  of  scarlatinal  nephritis  lies  mainly  in  the  failure  or  arresBV 
of  the  eraunctory  functi<m  of  the  kidneye,  aud,  oonsequently,  in  nnemic 
toxrcmin.     The  indiaitions,  therefore,  for  tn-atment  must  refer  to  the  pro- 
motion of  elimination  by  diaphoresis,  catharsis,  and  diuresis.     Diaphorcsii 
may  be  promoted  by  steam,  hot-water,  or  hot-air  baths.     The  firat  may 
a<x*"implished  Ity  enveloping  the  patient  under  cover  with  steam  conve>*( 
by  ruhlwr  tubing  from  a  generator,  or  by  placing  around  the  pntient  hot 
tlctt  or  bricks  wrapped  in  moist  cloths ;  the  hot-water  l)alh,  by  immersii 
the  patient   in  water  at  the  t4?mperature  of  90°  F.  aud  gradually  raising 
It  to  lOo''  or  lUP  F. ;  and  the  hot-air  bath,  by  paeking  alwut  tlic  patient, 
under  cover,  Iwttlcs  filled  with  hot  water,  care  being  taken  to  avoitl  direi't 
contact  of  the  bottles  with  the  slvin.  '  These  baths  may  be  repcat4xi  at 
longer  or  shorter  intervals,  as  nimimstanees  m.^y  rpc|uirc.     Free  diaphorctiis 
ia  tlic  most  eflecttve  method  of  elimiuatiuu  lu  cases  of  imjierative  urgenc) 
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when  the  roual  fuuctioD  is  nearly  or  totally  suppressed.     In  such  cawai  the 
livjxKK'rrauiif  use*  of  the  hydrocltlonUe  t>f  pihM.«r|>im>,  or  the  iiitcnia]  em- 
ployment of  the  fluid  or  solid  pxtnipt  of  jaborandi,  becomes  n  vaKmblo  and 
oft*M  nett*Bary  adjuvant.     In  mhlition  to  the  diaphoretic  measure,  prompt 
bitttotioa  should  be  given  tu  the  bowel::^,  and,  unk-s-s  some  eoutm-indieatiou 
bprcfiWJt,  fret"  eatliai'siH  shoiilil  he  indurttl.     A  nallne  purgative  may  be 
sufficient,  but  usually  the  i-oinpound  Jalap  jiowder,  in  <li>ei(Ied  doHe.s,  will 
be  preierable  and  more  ctfective.     In  eases  of  great  urpiMiey,  podophyllin, 
cmton  f>il,  or  elateriuni  imiy  lie  given.     litiumis  insist;*  that  a  full  dose  of 
cailoDiel  will  pntve  very  valiial)le  in  ea-ses  attended  with  i'oiihi{K'rahle  elfiisiun. 
It  not  infrequently  happens  that  af^er  a  free  sweating  and  purgation  the 
quantity  of  urine  inereasw  very  nipidly :    nevertlieless,  it  is  not  wise  to 
mail  Murh  measure!*  a**  may  h'uI  in  siietdy  restoration  of  the  renal  function. 
Hot  jMmlLieee  may  U*  appltiil  to  the  Ixurk.     Common  experience  points  to 
of  jjotawiimi  and  dij^tali^  a*  the  most  efficient  tlinretits, — the  latter 
cially  80  when  there  is  prewnt  any  condition  of  the  heart  indicating  it« 
lue.    They  may  or  may  not  be  pven  in  combination,  and  kIiuuM  be  given 
an  doses  at  puch  intervals  8."^  the  urj^ency  of  the  symptoms  may  demand. 
""llie  infiudon  of  dipitalin  is  the  most  n'liable  prepanition.     If  tlie  elfusion 
£othe  pleural  oraWumiual  cavity  is  serious,  ]mrait->nte^is  must  be  performed. 
■^Jlw  withdrawal  of  a  portion  of  the  Hcpiid  will  usually  promote  the  rapid 
.^EiliiMirjitiun  of  the  rrniainlnfj  portion.     In  the  Inter  stapes  of  s^-arlntina! 
^ESepliritiH  iron  and  quinine  iH-como  most  valuable  ivmtditis.     The  tincture 
the  chK»rido  of  iron,  in  the  form  either  of  Barsham's  mixture  or  the  mis- 
flta  tiTri  et  amnionii  acotatis,  is  esiK-^'ially  iM^neficial  in  the  later  and  nmeniic 
«=r*ijilition.     Knciiiit;  (N)nvnlsions  should  Ik;  trt'at*rd  by  brisk  pui-ging  and 
•oopirtw  gweatinp,  tocher  with  the  cmplo^inent  of  efficient  diuretics.     The 
•siwiiik'  of  pfita'wium.  chloral   hydnitc,  chlomfonn  by  inhalation,  or  die 
^^  svlfibnte  of  morphia  hyptwlcrmaticidly,  may  Ih-*  eniployL-d  to  cuutrol  the  oon- 
^m  'VttlqoM  for  the  time  being.     Illingworth  advises  venesection.     In  drop- 
^H  at*!!  i><)ndiri4>n»  jalap  is  the  l)ertt  jHirjjative,  and  iron  is  the  essiintial  tonic, 
^H  The  diet  should  Ite  fluitl,  preferably  milk,  Iij;hl    broths,  and   soupR. 

^P    FariuBrtims  foods  may  be  allowtd  in  limitc-d  (piantity  after  the  acute  (^tagc 
"*»  pttitsf^     A  rigid  but  proper  dietary  s^hoidd  he  ndhcrp4l  to  until  the 

I**'*Plifnrancp  nf  the  n-nal  complication.  The  patient  Hlmuhl  l»c  cimliued 
***  thf  huusT',  and  |tcrlm[>!i  to  the  slck-chand>er,  and  all  exposure  of  the 
I*«on  to  audden  and  inclement  chanjres  of  weather  should  be  avoided. 
^"Iinmio  ni««*  should  Ik-  treated  iv*  caswi  t»f  Bright's  disease. 
The  gi'uenil  numagement  of  scarlet  fever  after  the  discuse  has  mn  its 
""lihary  cnnrae,  terminnting  with  the  (Hiniplction  of  desquamation,  n'fers  to 
"■^  trcatmenl  of  the  compli«ttions  and  scinnlie,  the  nutrition  of  the  palicnl, 
■*!  thp  employment  of  such  tonics,  especially  iron  and  quinine,  and  perhaps 
"oAnlic  stimulant'!,  as  may  be  necesBsar}*  to  support  the  patient  and  obviate 
^  nhaufition. 


DIPHTHERIA. 

By  J.  LEWIS    SMITH,  M.D. 


DiPHTHERLA.  19  one  of  the  most  dreaded,  one  of  the  most  fatal,  and 
unfortunately  one  of  the  most  common  maladies  of  childhood.  It  is  be- 
lieved to  be  produced  by  a  micro-oi^nism.  It  is  characterized  by  the 
occurrence  of  a  grayish-white  pellicle  upon  the  mucous  surface,  or  the  skin 
deprived  of  its  i)rotecting  epithelium.  The  specific  principle  is  ordinarily 
received  by  the  inspiration  of  infected  air,  but  it  is  sometimes  received  by 
direct  contat^t  of  infected  matter  with  one  of  the  surfaces  not  lying  in  the 
respiratory  tratrt. 

Diphtheria  is  a  disease  of  antiquity.  M.  Sanu6  mentions  the  following 
names  by  which  it  has  Ik'cu  known  in  ditferent  countries  and  at  diffei^nt 
periods :  ulcus  Syriacuni,  ulcus  -(Eg>'ptiacum,  garrotillo,  morbus  suifocans, 
affectus  strangulatorius,  i)cstilenti8  gutturis  affectio,  pedancho  maligna,  an- 
gina maligna,  anginosa  ])assio,  mal  de  gorge  gangr6neux,  ulcere  gangr^neux, 
angina  i)olyiH)sa,  anginc  maligne,  croup,  diphtheritis,  diphtheria.  These 
terms  expressing  tiie  prominent  characteristics  of  diphtheria  render  it  prob- 
able that  this  was  the  distsise  alluded  to. 

It  is  imjwssible  to  state  or  form  a  proliable  conjecture  in  rc^rd  to  the 
time  when  diphtheria  originated,  hut  its  origin  prolmbly  antedated  the 
Christian  era.  According  to  Aurelianui?,  Asclepiados,  who  lived  one  hun- 
dred years  Ix'fore  Christ,  scarifiotl  the  tonsils,  and  performed  lari'-ngotomy 
for  the  relief  of  respinition,  and  it  is  snpjwsod  that  he  treated  cases  of 
membranous  ('n)up,  and  j>n)hably  diphtheria.  Aretceus,  a  Greek  physician 
of  Cappadocia  at  the  coninuMirt-ment  of  the  Christian  era,  gave  in  writings 
still  extant  a  clear  and  accumte  description  of  mild  and  severe  diphtheria. 
After  describing  what  he  designates  ulcers  upon  the  tonsils  "covered  with 
a  white,  livid,  ur  black  concrete  product,"  he  adds,  "  If  the  malady  invades 
the  chest  by  the  tradiea,  it  causes  sutfcH-ation  on  the  same  day.  Children 
up  to  the  age  of  pulK'rty  arc  most  cxjiosi^l  to  this  disease."  He  gives,  also, 
a  graphic  and  truthful  dcscriptiim  of  the  suffering  of  the  child  when  the 
disease  extends  t<)  the  larynx  and  croup  results.  Galen,  in  the  second 
century,  aj)pareutly  alludes  to  dijththcria,  when  he  describes  a  fatal  disease 
prevalent  at  his  time,  in  which  fniginents  of  "  membranous  tunic"  are  ex- 
pelled. He  states  that  he  is  able  to  determine  by  the  manner  in  which  the 
680 
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iitH  arc  ox|>cll(x1,  !>v  fxujrhinp  or  jipitting  (hawking),  whether  they 

tfV dctac!lie(l  f'ruiu  iJio  Itirvtix  (ir  the  phiiryiix.     CVbIiuk  Aureliuiuis,  u  I^tin 

phyncum,  who  \s  supposed  by  some  to  have  lived  lu  the  siHX)iid  ceuiury 

and  by  otbon;  as  late  an  the  fitlh  t^ntiirv,  dewTib^  a  gmve  angina  in  which 

tlir  svniplonis  whirh  hoiiictimiiM  ari:se  (ivrrcii^iKriid  with  thot^e  In  diphtlteritic 

croup  and  diplitherific  panilvisis  as  ob^rved  at  the  prc-sent  tinu'.     In  tha 

liflh  tx^ntUPk*  AetiiiJ4  nf  Aniida  d(5«;r(l)Ml  a  tliseaw  acconipimied  liy  "misty 

and  iM'f.tihntial  iiltx-re"  sonivtinics  huviii^  u  nhitisb  and  in  (A\wv  IrislanccB 

an  ashy  or  riL^ty  color,  and  not  prcct-ded  In-  a  discharge.     Aetiiis  alludes  to 

ike   buanvut'ss  whirii  he  myA  mmeiimm  auymrvenm,  and  in  a  i^ouroe  of 

dung^T  np  to  the  seveuth  day. 

From  tlie  claie  of  the  fifth  centnr\'  until  the  sixteenth  the  record  of 
<]ipbtberia  lu  liruken.  It  is  pn>bahl<^  that  during  (he  loit^  |K>ri4K)  (■mbnu'ed 
ir»  t\\v-  Thirk  Agra,  fwry  dctadr  witiieswixl  cpideniiis  of  (hip  iJUiil  difMasc, 
bill  if  they  were  observed  and  recorded  tin-  records  were  last,  the  tilcrature 
o^  diphtheria  sharing  the  fate  of  general  literature  during  this  time  of 
TKattiletliud  darkni'ss. 

lu  the  sixteenth  ccntnry  epidemics  of  diphtheria  CKvnrred  in  various 
fwirts  of  tliint|te,  ami  ch>ar  and  ininiiHiakaliK^  descriptions  of  (hoin  have  lM>en 
preserved.  Krum  the  Bixteenlh  century  until  the  preneut  time,  dij)htheria 
H«k«  continued  to  l)e  one  of  tlic  most  fiTtpicnl  and  liital  uf  llie  epidemic  dls- 
ooseB  U[«in  (h<'  Kuropean  4*ontiuenl,  and  it  is  appan>ii(ty  [hTinanenlly  estal>- 
Halied  in  its  gn^at  cities. 

It  is  a  remarkal>le  fact  that  tho*?  pestilential  disaises  which  de^>latc 

'iuxjilit-it  and  <'ommunitit>8  in  nuKleru  tlnit-i^  originattnl  in  (he  Kastcrn  lienii- 

®|*l»eiv,  cliieJly  in  Asia  or  Afriia,  and  extended  t4)  (he  Wtwttrrn  nations 

""tvHigh  commopce  or  navigation.     The  aborigines  of  America  had  in  their 

PHinitive  state  n()  ailmcutn,  no  far  an  we  (5in  a.»*certain,  extt'pt  such   as 

***=«Minvd  from  vicissitudes  of  temperature  or  were  incident  t»)  age  uiid  their 

^Ht\  and  exposed  nomadic  life.     Pernicious  to  them  was  tbe  discovery  of 

•^-JUerica  hv  Knrti)N<Hns  for  various  re:isons,  hut  es|M'ciidly  l>pcause  it  led  to 

**i^  intnMluctioti  of  die  <t>ntagiouh  ami  [H-stileiitinl  inalaili<v^.     Tiic  cruel  and 

"^Isadmis  gold-hunters  under  Cortez  introduced  smiiIl-|>oi  into  Mexico,  and 

^•'  ^/es  at>erwards  thmughout  Ccntml  .Amencsi  fieii|H  of  skHct*)nfl  of  those 

*tt«_i  |K'rislied  of  this  disease  were  tound  in  shaficil  and  out-<if-tlK*-way  local- 

"*««  where  they  had  been  taken  by  their  friends.     Adveuturers  from  the 

*'«<J  Worhl  introduced  the  cniptivn  fever*,  and  the  loathsome  contagious 

'''oea«R  of  vicv  and  immondity,  into  the  islands  and  u]k)U  tlie  ctiutiucnt  of 

^«>nli  Ajnencn.     The  medicine-men  of  the  IiKliaus  had  by  their  incanta- 

^*^*»«  gained  gn*nt  repute  in  the  maiuigemcnt  of  the  diseases  M'ilh  which  they 

*^«v  liimiliar  in  their  wild  lite  in  the  foivsts,  hut  tlicy  were  unable  to  oii|)C 

**tii  llw*  nfw  disi-ascs  whlcli  the  vessels  of  the  foreigner  had  brought  to  tbis 

w^lcm  wtirld. 

Of  all  the  dis«-ases  which  Anuriia  hm*  received  from  Europe,  the  one 
■M4  dn.<oded,  Iwaiise  of  iie  higlily  contagious  cliaracter,  the  griait  mortality 
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which  attends  it,  antl  the  extnyne  aufiV'rinjf  which  certain  furmii  of  it  pro- 
iluiv,  la  iliphthL'ria.     It  Is  to  be,  f'runi  uppiuraacu,  alxtvc  all  other  lualadica 
the  bcourgti  of  ^Uuerica  in  the  future.     It  is  prcibahle  that  the  first  cases  of 
diphtheria  in  America  (Hvnirrcd  in  or  ucar  Horituii.   Jiieidelyu  made  two  voy^^H 
ages  to  New  Kiigluiid  in  l(i,'18  aiid  IGli-'J,  remaining  eight  years  in  this  coun-^^^ 
try  after  his  sceond  arrival.    He  slates  that  tlie  Kuroiteans  residing  in  Xew     ,, 
England  arc  greatly  afflicted  hy  a  dieeaBe  "  whieh  lialh  pmvix]  mortal  tfl^H 
Mime  ill  u  very  short  time,  quiusics  and  im{K>±itumatiuns  of  the  ulmoudit, 
with  great  distempers  of  eolda."'     At  I{*>xbiir\-,  Massachu^tt«i,  in   ItiOy, 
three  children  in  a  family  were  attacked  by  the  "  malady  uf  bhidders  in  the 
windpitw,"  all  dying  within  two  weeks.' 

At  the  close  of  the  seventeenth  eentnry  and  in  the  first  half  of  ir 
eighteenth  century  epideinieu  of  diphtheria  otvurred  in  various  parts 
Kew  England.     At  Kingston,  Xew  Hampshire,  in  Murt;h,  1735,  a  cJiild 
dii.'d  of  tliree  days'  sickness  of  a  thruat-aHection.     A  week  subsequently, 
three  children  in  another  family,  four  miles  distant  from  the  first  case,  also 
died  of  a  three  d:iys*  sickncs.^,     Tlie  malady  cx>ntinued  tu  spre^ul,  and  ihe 
first  forty  cases  all  perished.     They  died  of  a  disease  U)eated  in  tlie  throat, 
neck,  and  air-|MU>sages,  attendcti  in  many  of  them  by  swelling  of  the  tieek 
or  neck.     The  disease  from  Kingt^-ton  sprcml  to  other  townships,  but  in 
subsequent  course  it  was  niilder  than  at  first.     We  recognize  in  this  name 
lees  disease  the  clinnu'teristics  of  di[tlitheria. 

In  August,  173o,  in  Huston,  a  child  hail  a  disease  of  the  faiioes 
tended  by  white  s|>ot8.  In  the  following  munth  several  similar  taisea  oc- 
cun-ed  iu  different  parts  of  Boston.  In  October  of  the  same  year  a  youui 
roan,  lately  arrived  from  Exeter,  New  Hampshire,  where  a  brother  hi 
died  uf  this  uew  disease,  himself  siekeued  with  it,  in  a  more  severe  for 
tlian  had  yet  occurred  in  Boston.  Diphtheria  thns  established  in  Boston"' 
was  epidemic  during  the  fijlhiwing  winter  and  spring  montlis.  At  the 
height  of  tiic  epidemic,  in  the  second  week  of  March,  1736,  tiie  burials 
increaset!  fi-oni  an  average  of  ten  to  twenty-fonr,  through  the  prevalence 
and  tw'verity  of  the  new  disease.  Two  yciirs  later, — 1738, — a  mon^mph 
appeared  from  die  {leu  of  I.  Dickinson,  A.M.,  Boston,  bearing  the  titlc^^| 
"  ObserN'atious  on  tliat  Terrible  Disease  vulgarly  called  the  Throat  Dis- 
tempi'r,  \v\t\i  Advices  ns  to  the*  McIIukI  of  Cure,  in  a  letter  to  a  friend." 
The  writer  of  this  cpislle,  tliougii  a.  elei^yman,  appears  to  Imve  been  a  close 
obser%'cr.  Ho  proliably,  as  was  nul  unusual  ut  that  pcritxl,  practised  lioth 
as  physician  and  clergyman.  Dickinson'^  graphic  description  shows  that^_ 
tlie  disease  in  his  day  presented  tlie  same  characteristics  as  at  present.  ^| 

Diphtheria  thus  cstablislir-il  in  eastern  New  Eughiud  spread  westward 
through  the  tnteivourse  of  the  iiihiLUitaiils,  reaching  New  York  in  about 
two  yeai*s.     Dr.  Cadwallader  Golden,  writing  iu  1753,  had  already  carefully 
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observed  diphtheria.     He  remarks,  "  When  the  disease  first  appeared  it 
was  treated  in  the  usual  vi&y  for  a  common  angina,  and  no  plague  was 
more  destructive.  .  .  .  The  orifices  made  by  the  lancet  in  bleeding,  and  the 
adjacent  parts,  were  apt  to  become  diseased ;  so  likewise  the  places  where 
blisters  were  applied."     He  recognized  the  &ct,  now  well  known,  that  in 
rare  instances  ihe  throat  remains  unaffected,  while  the  diphtheritic  inflam- 
mation and  exudate  appear  upon  other  surfaces :  "  A  girl  about  ten  years 
of  age,  while  the  throat-distemper  was  prevailing,  had  sores  on  her  private 
parts,  like  those  on  the  tonsils  of  others,  but  no  symptom  of  the  disorder 
appeared  in  her  throat."     Dr,  Jacob  Ogtlen,  writing  from  Jamaica,  Long 
Island,  in  1769,  and  again  in  1774,'  described  diphtheria  as  it  occurred  in 
his  practice  and  in  the  adjacent  townships.     He  recommended  the  use  of 
eenega  and  calomel.     But  the  American  physician  of  this  period  whose 
\nitings  contributed  most  to  a  correct  understanding  of  diphtheria  was 
Samuel  Bard,  of  New  York  (1771).     He  possessed  a  mind  admirably 
qualified  for  scientific  investigations,  and  especially  for  study  of  an  obscure 
disease,  basing  his  opinions  upon  accurate  clinical  examinations.     A  recent 
^.ppreciative  reviewer.  Dr.  John  C.  Peters,  says,  "  Bard's  article  is  among 
tihe  calmest,  wisest,  and  most  accurate  that  has  ever  been  written  on  diph- 
-CJieria,  both  before  and  since  his  time."     He  recognized  the  fact  that  the 
-^rarious  forms  of  diphtheritic  inflammation  were  identical  in  nature,  and, 
l^owever  differing  in  appearances,  had  the  same  underlying  cause. 

In  tiie  first  half  of  the  present  century  diphtheria  was  regarded  as  a  very 

xKiiportant  disease  in  Europe,  and  was  made  the  subject  of  investigation  by 

^lie  most  renowned  clinical  teachers,  among  wliom  we  may  mention  Jurine 

(1807),  Bretonneau  (1821),  Bourgeoisc  (1823),  Gendrou  (1825),  Billard 

(3  826),  Bland  (1827),  Blanquin  (1828),  Bnmssais  (1829),  Trousseau  (1830), 

O'lioyne  (1833),  Frieout  and  Buriey  (1836),  Boudet  (1842),  Guersant  and 

BJache  (1844),  Moland  (1845),  Damot  (1846),  and  Heine  (1849).     During 

til  is  half-century,  ending  with  1850,  which  witnesswl  such  an  augmentation 

**^  the  literature  of  diphtheria  in  Euroiw,  this  disease  attracted  but  little 

attention  in  America.     It  ajiiKmrs  to  liave  been  much  less  prevalent  on  this 

5*^**tinent  than  in  the  Old  World.     It  may  have  occurred  in  small  epidemics 

^"*  Various  localities  from  the  time  of  Dr.  Bard  until  1850,  but  they  attracted 

***  Httle  notice  from  Ameritan  physic^ians  that  no  monograph  or  communi- 

^^*ion  to  medical  journals  relating  to  diphtheria,  which  was  worthy  of 

P*''^8er\'ation,  appeared  during  this  long  period. 

Since  1850,  epidemics  of  diphtiieri.i  have  occurred  in  numerous  localities 

^**^   Xorth  America,  not  only  in  the  cities  with  their  sewers  and  crowded 

^^ement-houscs  rendering  the  air  impure,  but  also  in  the  sparsely-settled 

*iid  mountainous  sections,  where  no  impurities  in  the  air  exist.     But  diph- 

^"eria  is  most  prevalent  and  fatal  in  the  cities.     During  the  last  (piarter- 

oetitury  it  has  become  established  in  most  of  the  larger  cities  in  the  Northern 
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and  Western  States  from  the  Atlantic  to  the  Pacific  coast,  along  the  line  of 
commerce  and  travel.  The  permanent  establishment  of  diphtheria  in  the 
centres  of  trade  and  travel,  and  tlie  fact  that  many  have  this  subtle  malady 
in  so  mild  a  form  that  they  are  not  aware  of  it  and  mingle  with  others  in 
places  of  resort,  inevitably  tend  to  disseminate  the  disease  throughout  the 
country.  Hence  in  rural  localities  intervening  between  the  cities  outbreaks 
of  diphtheria  of  unknown  origin  are  common,  in  at  least  all  the  eastern, 
northern,  central,  and  western  pcjrtions  of  the  United  States  and  in  Canada. 
Consequently  in  the  last  two  decades  in  America  diphtheria  has  been  the 
subject  of  discussion  at  numerous  meetings  of  medical  societies,  many  cases 
of  interest  have  been  reported,  and  histories  of  epidemics  and  statistics  of 
treatment  have  been  published  in  the  medical  journals.  Therefore  the 
American  literature  of  diphtheria  is  abundant  and  rapidly  accumulating, 
and  to  the  genius  and  perseverance  of  an  American  (O'Dwyer)  the  world 
is  indebted  for  the  means  of  comlatiug  more  successfully  than  in  former 
times  the  most  painful,  most  dreaded,  and  most  fatal  form  of  diphtheritic 
inflammation. 

In  EurojK?,  diphtheria  is  established  in  the  centres  of  medical  education, 
as  Paris,  Berlin,  London,  and  more  recently  Vienna!.  It  has  in  these  cities 
and  in  smaller  cities  and  towns,  where  it  has  occurred,  been  the  subject  of 
much  discussion  and  investi^tion.  In  Euro[>e,  therefore,  as  well  as  in 
America,  the  literature  of  diplitheria  has  been  greatly  increased  during  the 
last  decade,  by  reports  of  cases,  histories  of  epidemics,  and  statistics  of 
ti"eatment.  In  six  consecutive  months  in  1888  the  deaths  from  diphtheria 
in  ten  of  the  princijMil  cities  of  Europe  were  as  follows : 

Deaths,  PonrLATiON. 

Buda-P.-sth 207  44:i.787 

CoiM-nliiiirfn 2\0  3tlO.(X>0 

C'hri^^tiiiniu 19t'i  13'>.(X)0 

Pntijuo IGl  300,828 

Anij-tonliim 136  3'.X),016 

Jin//.  G''/}.  d^  T/ilr.,  October  30,  1888. 

In  Madrid,  with  a  population  increasing  from  13G,6(J3  in  1880  to 
157,965  in  1885,  the  deatiis  from  dij)htheria  during  the  six  years  ending 
with  1885  were  as  fuUows : 

In  1880 2412  ■   In  1883 1027 

"  1881 7!i!i       "  1HH4 1079 

"  1882 587       "  1885 1350 

/rfi  Hitnem,  October,  1888. 

Among  the  American  piiysicians  who  liave  recently  advanced  our  knowl- 
edge of  diplitiicria  are  Drs.  Curtis  and  Sjittcrthwaite,  of  New  York,  in  their 
Report  on  tlie  Pathology  of  Diphtheria  made  to  the  New  York  Boaitl  of 
Health,  Drs.  Wcxxl  and  Formad,  of  Philad('lj)hia,  in  their  Memoir  on  the 
Nature  of  Diplitheria,  prepared  for  and  publislied  by  the  National  Board  of 
Health  in  1882,  and  Dr.  A.  Jacobi,  in  his  treatise  on  diphtheria  (W.  Wood 


Deaths. 

I'llPl'LATlOS. 

.    .     1047 

2.-2iiO.H45 

London     .... 

.    .      852 

4,282.'.t21 

Berlin 

.    .      523 

1.414.UB0 

St.  Petersburg     . 

.    .      341 

ii2K.016 

.    .      251 

1,212,232 
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ACo.,  1880).  In  Europe  during  the  sanie  period  interesting^  and  instructive 
monc^raphs  have  been  published  by  Peters,  Bireh-Hirsciifeld,  Kosenbach, 
Ije)'den,  Wagner,  Furbringer,  Fischl,  M'eigert,  Meyer,  and  others. 

Stiology. — During  the  last  twenty  years  numerous  experiments  and 
microscopic  examinations  have  been  made  in  order  to  elucidate  the  cause 
and  nature  of  diplithoria.  Eacli  year  of  investigation  has  strongtliened  the 
belief  that  the  cause  is  a  microbe,  but  it  is  still  a  matter  of  doubt  which 
microbe  is  the  causal  agent,  or  whether  there  may  uot  be  more  than  one 
species  of  bacteria  which  by  their  action  upon  and  in  the  tissues  produce 
diphtheria. 

Between  the  years  1868  and  1873,  many  of  the  leading  jjatholc^ists  of 
Europe  believed  tliat  the  cause  of  diphtheria  had  Ihh?u  dist^uverod, — that  it 
■was  the  micrococcus  or  spherical  bacterium.  During  the  decade  commencing 
-with  1868  no  subject  in  pathology  attraetetl  so  nuu-h  attention  as  the  rela- 
tion of  the  micrococcus  to  diplitheria.  Oertel  (1868)  discoverc<l  micrococci 
in  the  diphtlieritic  pseudo-membrane  and  in  the  blotKl,  lymphatic  v^sels, 
and  kidneys  in  severe  diphtlieria,  apjiearing  as  "  point-like,  dark-contoured, 
round  or  oval  little  bodies,  isolate<l  and  in  ztxighea."  In  later  investi- 
gations (1874)  he  found  a  lai^er  or  smaller  number  of  the  bacteriiun 
t«rmo  accompanying  the  microcot^us,  and  he  expresses  more  firmly  the 
Ixlief  that  micrococci  lodging  on  the  mucous  surface  cause  tiie  diphtheritic 
inflammation.  He  produced  croup  in  rabbits  by  ai)plyiug  ammonia,  and 
found  few  or  no  micrococci  in  the  false  membrane,  aud  never  in  the  blood 
or  internal  or^ns.  He  inoculated  the  trachea  of  rabbits,  jngeons,  and 
chickens  with  the  diphtheritic  membrane,  and  produced  local  lesions  appar- 
ently identietd  with  those  of  diphtheria  in  man,  and  the  blo»Kl  of  the  ani- 
mals subjected  to  the  exiK'rimcnt  containcfl  mioroc<K*ei  in  abundance.  Nas- 
siJof '  states  as  the  result  of  his  observations  that  fungi,  not  designating  the 
si*eeies,  are  always  present  in  dij)htlieritic  nu-mbnuics  and  precede  their 
development,  and  that  tiiey  ixMietrato  the  tissues  by  the  blood-vessels  and 
b'niphatics  Ijeforc  any  observable  change  occui-s  in  the  tissues.  Tliereforc 
"^'  l>elieves  that  tlicy  (siuse  tlic  diphtheritic  inflaninuitiou.  Hueter  and  Toni- 
"^lasi  inserted  iwrticles  of  the  diphtheritic  nieiiihraue  in  the  l>aek  of  the 
'^'>l>it.  Death  occurred  in  fortv  hours.  Micnx-cKX'i  were  found  at  tiie  scat 
*^<  the  injur\',  and,  l>efore  denth,  in  the  hliKul  of  the  animal.  Similar  exi>eri- 
^**-^nts  and  observations  made  by  other  jiatliologists  of  renown  strengthened 
*he  Ijelicf  that  tlie  cause  of  diphtheria  had  at  last  l>een  discovered  iu  the 
**^i('ri»tfK'eus.  Cohn  (1872  and  1K7;>)  classified  tiiis  organism,  which  had 
^'>W  assumed  great  imj>ortance,  witli  the  schizojihytes,  tribe  spha?ro-bacteria, 
*Qd  he  designated  it  inicrnrocnis  tlijtlitlirrifirun. 

On  the  other  hand,  Ebcrtli  (1872)  and  Klebs  (1871)  cx])rpsswl  tlie 
'Opinion  that  the  diphtheritic  micnKf)oei  are  the  same  as  sc])tic  micrococci. 
^^oator  (1874)  states  that  other  diseases  of  tiie  mouth  and  pharynx  are 
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aoc»mponird  hy  the  some  miorococei  as  those  in  diphtheria.    They  &to  mso, 
be  savs,  fauml  in  the  miicti»  U'twcvn  tht;  tt>eth,  and  in  nnrmal  uriae,  aud  tha, 
miitnK-(Hx;i  (if  di])htheria  do  not  difTer  in  cultures  from  those  occurring  ii 
otijer  couditions.     Billroth  (1874)  also  dissented  fmui  the  opinion  that  mi-j 
crodx^i  raaw'il  diphtiima.     He  made  the  hnia<l  statemeut  iJiat  *'  the 
called  patliogeitiv  bacteria  of  distaises  are  positively  identical  with  the 
found  in  putrcfvinj;  dead  tissues."     Therefore  the  theon,*  tliat  mii 
alighting  upon  one  of  the  Hurfatx^  (lauBed  diplttherta  met  with  ^^Iniiig  opiM><<^ 
ftition  soon  arter  it  was  annuuncxid,  and.  as  time  went  on,  iacts  and  observa- 
tions whioli  militated  against  it  mnltiplieci 

In  I S77,  T)rs.  Curtis  :md  Sjittertliwaite  were  employed  by  die  New  Yoi 
Health  B<mrd  to  investig:ite  the  etivilogj-  and  |tfitliok»gy  of  diphtlkcria^ 
After  many  experiments,  they  reported  *'  that  the  Iwrti-ria  of  diphtheritic 
membranes  do  not  differ  in  optital  or  ciK'nuciiI  l)ehavior  from  tJioae  found 
in  putrescent  but  nonwliphtheritie  animal  mate-riid."  They  al;4o  found  that^_ 
"scrapings  from  the  up|KT  surface  of  a  somewlmt  furred  tongue  from  iH 
healthy  person"  cause,  when  inserted  in  the  celluhir  tistsue  of  the  rabbit,  on 
effe*!  exactly  similar  to  tlutt  produced  by  inoculations  with  diphlhentio 
membrane.  Putrid  Cohn's  Huid  (an  iMiuwms  solution  of  ammitnii;  tartrate, 
potaiisic  and  calcii-  phosphates,  ami  magnceic  sulphate)  also  caused  the  same 
result.  They  were  enablptl,  after  many  carefully-conducted  experiments,  to 
enunciate  the  following  projwisitions:  "Thuri)ugh  trituration  of  proveu 
virulent  diphtheritic  membrane  and  tongue-scrapings  with  a  high  pcj^^f 
centage  of  saluyHc  acid  fails  not  only  to  remove,  hut  even  markedly  to 
niodity,  the  intensity  of  the  inlectious  quality  of  those  substances.  Henw, 
since  salic^'Uc  acid  in  even  a  minute  percentage  is  capable  of  jtcnnanently 
suspending  the  vital  a<*tivity  of  bacteria,  the  inferenw*  is  that  the  infectious 
quality  of  diphtheritic  membrane  uj>on  the  mstera  of  the  rabbit  is  not  iior-, 
related  to  the  vital  activity  of  the  bacteria  present  in  such  membrane.' 
Therefore  if,  as  is  pro!Mil>le,  the  agent  in  the  pscudo-niemhrane  which 
the  noxious  effects  in  the  iuociilat^.'d  ruhliit  lie  the  sunc  it**  tlmt  which  ram 
diphtheria  in  man,  it  follows  "tliat  Oifire  is  no  iheovdioal  grouiul  for  ajontmn 
tfujl  prrrenfing  ike  bacteria  of  a  diphiheriiic  paieh  from  making  their 
throuffh  Ou-  Hnfkrfying  mncoun  mrmbntne  vriU^  per  ae^  preivnt  gmitral  cliph^^ 
theritio  infwihn  of  the  nt/stan." 

Thcfic  imjwrtant  observations  and  opinions,  expressed  by  Curtis  and 
Satterthwaite  In  1877,  cvIdHitly  pr»*|iar«l  the  way  for  the  theori*  that  the 
bacteria  themselves  are  not  the  cause  or  the  infw-tious  priuciple  of  diph- 
theria, but  chemical  substances  or  ptomaines,  produced  by  the  agency  oi 
tlic  bacteria,  maylie. 

In  1882,  Drs.  Wood  and  Formad,  employed  by  the  National  Board 
Health  tn  investigate  the  nature  of  diphtheria,  after  many  microscopic  cj 
aminntions  and  ex|X!riments,  declaretl  their  U'lief  tliat  the  microooccnsdiph- 
theriticus  and   ra.  scpticus.  inasmuch  as  the)'  responded  alike  to  optical, 
chemiuU,  and  vital  tests,  are  identicail.     They  found  the  same  micrococcus 
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unhealthy  pus  of  ervsijH-latoiis  «'llii!itis,  and  in  twHity-one  iiiHtaiices 

iwhich  (Iciith  rpflultwl  from  jnufuhxtious  witli  diin  pus  thcv  iiiuiitl  tlie  same 

micnKXjfci  iu  tlie  1iI<hn1  of  the  victims.     The  IiIihmI  nf  twcnt^'-two  casos  of 

en'sipclas  was  cxuroincd  for  njicroctiwi,  with  tiie  FoHowin^^  result : . "  In 

thirteen  of  tliose  the  or^nisnis  were  found  in  the  bliKxl,  whilst   in  the 

otJicT  Diue  tliere  wt're  none.     Of  mcadla*,  twenty-nine  cases  were  studied ; 

in  six  only  were  miorocwci  detcctc-d,  whilst  iu  eight  vtuses  uf  iftthelu  or 

Ocnnan  mensles  there  were  uo  orcjatiisms.     We  have  iii.-^o  invistig:(it«l  four 

caaeri  of  nuJiguant  fatal  tit^rlH  fever,  in  all  of  which  we  found  the  hlood 

Wk  few  hours  before  dcnth  Inwlcd  with  micrtxuiTn,  both  free  attacking  the 

•white  corpuwloR,  and  in  Koopl«-a  masses,  and  iu  one  of  which  microeoeui 

cunbuli  wen.'  abundant  iu  the  kitlneys.     We  have  also  etudied  four  cases 

of  •  puerperal  fever/  probably  septic  metritis,  iu  all  oC  which  microcdcci 

existed  in  the  bloud  before  death." 

It  soon  becnrac  apparent  to  patholop^tsts,  from  exporimeuts  and  obser\'a- 
tions  like  the  alHive,  that  t))e  sf>-ca]led  numHHxvus  <liplitheritieu«i  is  not 
IMsniliar  to  diphtheria,  liiat  it  oCRure  in  all  ^H>stili-ntial  and  putrid  diHoaaes, 
i»i  Jerompoffl'n^^  animal  tissues  in  various  diseases,  and  even  upon  the  tongue 
ami  ^uuH  in  hcnltli.  Hence  it  wajs  neceasai^'  to  look  elsewhere  for  the  cause 
of  <liphtheria. 

Iu    1883,  Klebs  made   exteiKlc<l    and   IhornuErh    examinations  of  the 

mier(>lK*s  uf  diphtheria,  and  formi>d  the  opinion  tliat  a  iNicilhis  which  he  had 

observed  in  the  ptieudrt-membmne  and  upon  the  inflamwl  tisaue  merited 

c^iecial  attention.     .Subsequently  Loefflcr  pursued  the  investigation,  and  the 

c>Tganieim  kntiwn  as  the  KIclit^LoetHer  bui-illus  Ikxiuuc  a  pniminent  object  of 

study  as  pt'rlia|is  the  ninml  af;ent  in  diphtheria.     LoefHer,  iu  the  published 

stat(>nirnt  of  his  iu  vest  i^t  ions,  remarks  that  all  observers  have  found  bacteria 

■  n  the  diphtheritic  exudate,  microc^Kv!  most  fi-cfjuently,  existing;  in  (-oionies, 

^Lnd   eHp<Tially  abundant  in  sit]x'Hicial  portions  f>f  the  pseud<»-menibrane. 

.A.I  times  bacteria  have  been  found  in  the  lymphatics  in  the  vicinity  of  the 

inflmmcd  tissues.     Every  (liphtherltii*  piitcli  contains  many  sfkecies  of  Ijac- 

%4nja  which  have  lieen  cultivatefl ;  but,  as  they  have  not  Invu  isolatt>d,  the 

^>eci6c  genu  of  diphtheria  has  nut  been  determined.     The  rejection  of  the 

tiaMtry  that  microtticci  are  the  causal  ajrent  of  di]>htheria,  on  the  ground  that 

tiiey  occur,  presenting  the  same  optinil,  ehcmital,  and  vital  chanw-teristica, 

iti  other  distinct  diseases  and  eonditions,  led  to  a  more  catvful  examination 

of  oclier  bacteria  present  in  the  diphtheritic  exudnte  and  np<in  and  in  the 

nnderlyinp  tissues.     The  bacillus  dcs^-rilKHl  by  Klebs  and  later  by  Ivtiefller 

i»  moiionlcHS,  ])ttrtly  straight,  jmrtly  curvc*l,  of  the  length  of  (lie  tuberde- 

Uu-illua,  but  double  ita  thickness.     It  is  abundant  in  the  pseudo-membrane, 

Ifiit  is  not  found  in  the  blofKl-vcRscls,  lymphatics,  or  internal  (irjpiiis:  so  that 

itw  iKtthiigenic  action  must  lie  Iix^lizctl  un  the  surface.     If  it  be  tlie  specific 

principle  or  germ  of  diphtheria,  it  must  act  by  prwlncing  a  ptomaine  or 

dif-niiml  |Kiison  where  it  is  l<Hlp<l,  which  jHiinon  entering  the  lymphatica 

ukI  bhsid-veivfclit  causes  aysteniic  infection.     Iu  some  typical  coses  of  diph- 
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tlioria  Ix)cffler  was  unable  to  fiml  the  baoillns,  which  of  course  mOitatw^ 
ajpiiiist  the  theory  that  it  in  the  fe|MH:ific  genu ;  but  he  HUggeatd  that  it  mi^lit 
liavc  died  uud  bccu  eliminated  before  the  death  »f  the  patients.  Such  au 
explanation  pw-ms  ven-  impr<)l»nblc ;  it  is  making  a  Ptubborn  antagonistic 
iat-t  yii'ld  to  a  theifry ;  and  yet  without  But-li  au  ex]>lauati()n  we  must  liK»k 
for  8ume  other  cause  of  diphtheria.  The  Klebtt-l/oeHler  Ijiueilhis  waii  found 
by  IjoeJHer  in  the  exudate  in  thirteen  raw-rt  of  tliphtheria,  and  cultures  to 
the  tweuty-fiOih  generation  iutK'ulaled  in  ^uueu-pigti  aud  bin]»  caused 
whitish  exudatiou  at  the  p^jiut  of  inoeulatiou. 

AV.  Wat.-4<>u  Cheync'  recupnizcs  the  im|)ortAnce  of  Kleb«  and  I^>effler'6 
reseuPL'heri,  aud  tliiiiks  it   pitil>u)>le  that   tlie  uiirro-ori^nisni  which  <:auHeH 
diphtheria  i&  a  bai-illuh,  wliiuh  ludjjiujjr  upon  the  surliwT  of  the  throat  i^j 
propagat4Hl  there.     Having  upon  tlic  muci.iUH  inerohrane  a  favorable  niduflf^| 
it  not  only  lies  ii|Hin  but  )H?uetratfs  the  suiM-riicial  portion  of  the  mucoits 
layer,  and  cau^c-s  the  exudation  of  Hbriu.     The  pH-udo-nicmbraue  thu» 
produced  consists,  according  to  Cheyne,  of  the  Hbriuous  exudate  aud  dead 
epitbeii:)]  cells.     As  the  Iwicilli  multiply  and  extend,  the  exudate  eidarge?i, 
Chcyne  believes   it   proluble,  tliniigh    demo ni^tnit ion    in   lacking;,   that    the 
bacilli  causic  ven.-  pi.)isonQUS  ptomalucs,  which,  entering  the  lymphatics  and     . 
the  bltxKl,  give  rise  to  systemic  infection  and  render  the  disease  constito^H 
tional.  ^^ 

But  since  the  observations  of  KIcbs,  Loefficr,  and  Cheync,  the  bacilliw_ 
which  they  consider  the  specific  principle  of  diphtlieria  bus  Uvn  siibjectc 
to  a  inuiT  tliiin^mgh  exaiaiuHltou,  with  the  result  of  a]>|KirentIy  demoi 
stratlug  that  the  t«me  liacilhis  occurs  in  uou-diphtheritic  l-uscs,  aud  even  ti 
healthy  fwrson.'*,  a**  well  as  in  diphtheria.     Thus,  Von  Hofman-Wellenhoi 
detected  this  iMcillurf  in  twenty-six  of  foi-ty-five  vanpn  in  various  comlitioi 
of  the  buctal  and  iaiieial  surtaccs.     He  discovei^d  it  iu  seven  cases  oi 
<liphthcria,  in  three  of  measles,  in  six  of  uiiK'teen  casea  of  scarlet  fever,  aud 
iu  fuur  uf  elcvcu  nurmal  m-siw.     In  cidtnres  ami  cxjKTiment.s  tlie  liacilli 
from  ditferent  sonnies  apfn-arcd  to  l»o  identical.     Theretorc  in  liic  light  of 
re*K'ut  investigations  the  Klel>s-L<jefller  bacillus  has  no  more  i>iguiiicance  as 
a  cause  of  diphlheria  than  tiie  niicnwmTus  nf  Oertel. 

Prof.  Oertel.  who  was  i>ue  i»f  tlie  earliest  advocates  of  the  theory  of  thi 
microbic  origin  of  diplitheria,  and  wliose  monograph,  in  1S(J8.  published  in 
"  Ziemssen's  Cyelopfedia,"  leil  to  the  lielief  in  the  pnile^ioii  that  the  miero- 
eoocus  was  the  cause,  now  admits  that  the  thcon,-  that  diplitheria  is  due  t<i 
the  action  nf  liacteria,  though  plausible,  is  not  prnveil.  He  has  endt.'avoped^^ 
to  elucidate  the  pathogeny  of  the  disease  by  u  i-areful  auil  minute  study  O^H 
its  anatomical  cimmctenJ.''  Aftt-r  au  eliil«trate  study  of  itH  liistolngy,  he 
remarks,  "  In  the  earlicst-fomiwl  membranes  many  varieties  of  mlcrol 
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can  be  isolatod ;  but  practically  tlicro  are  two  chk-f  kinds, — chain- forming 
coed  (stivptoooccds)  and  rod-shaped  bacteria  with  rounded  extremities 
(l«cilU)."' 

Oertel  remarks  that  in  the  goi»tie  forui  of  diphtheria  the  cocci  are 

mbandaut.     In  a  pHcudo-mcinbranc  uf  twelve  hours'  cvjnti nuance,  microcooi^ 

atiuundc-d  miiwtly  on  the  siir(a<v,  but  in  the  fdirinoiis  nct-wnrk  the  bacilli, 

often  in  colonies,  prepundemuil.     In  a  H[»ccinicn  of  twenty-four  hours' 

duration,  the  upper  surfarx*  wns  full  of  coei*i,  and  bctwi-eii  them  were  Iracilli. 

Ju  another  fi|K\'iiuen  of  menibniuf  detached  arter  t>\x  ilays,  these  two  forms 

of  microbes  were  also  iutermixetL     A»  rcj^rds  the  ti«suea  and  or^uni^,  the 

tnicroiiorri  ami  bneilli  txvurnxl  upon  the  mueoiis  membranes,  not  penetrating 

tliem  t«i  any  great  dejith.     They  werw  not  found  in  the  '*  necTobiotie  foci," 

XJOP  were  tliey  observwl  in  any  of  the  sttlions  of  tlie  kidneyi<.  whirh  were 

examined.     Tlii^  i.s  a  noteworthy  Hict,  Ix^-uuiie  in  the  examination})  made 

Ivtween  18()5  and  1871,  the  ree^ults  of  whieh  were  publisihcxi  in  Ocrtel's 

article  in  "Ziem«!vn's  Cyclopwdia,"  niieroe(K'ei  were  found  in  the  kidneys. 

Wo  attributes  their  prcseiKV  in  the  kidneys*  during  this  period  to  the  faut 

tJmt   the  (-asfs  iimU-r  ob!»crvation  were  H»'pti<'.  whercns  ia   thoHC  reecntly 

oxumiufd  !*eptic  infection  wha  not  common,  on  jiec<>nnt,  he  thinks,  of  (lie 

employment  of  disinfecting  and  antiseptic  measures  in  place  of  the  cseharotic 

t:rettrntenr,  and  forcible  detncJiment  of  the  membrane,  in  use  during  the  time 

cif  bis  fonner  oliH^Tvalions. 

Tlie  pur|H)!*^  of  (X'rtt'l  in  his  recent  investigations  has  been  la  ast«i-tuin, 
»  f  pt-twible,  the  nature  of  the  dipiitheritiV  vinis  liy  a  <'low  and  minute  study 
<*f  the  lesions,  or  anatomiml  ehanget*,  wliich  it  pnxluceH.  It  ap|M»nr>  from 
Ilia  cxaniination?  tliat  the  jiriniaiy  le^Eou  is  ei'll-change.  "  NwrobititJc 
r>rocesscs"  and  '*  ueorobiotic  areas"  commencing  in  the  cells  are  obserx'ed  in 
the  tonsils,  the  nnuHHts  nienibnuic  of  the  faiice.",  uvula,  4i»igTnttis,  larynx, 
trachea,  in  the  (vrvitral,  huhniaxillary,  bnuahial,  arid  mesenteric  glands,  in 
tht*  spleen,  and  in  the  follicles  and  agminate  glands  in  the  intestines.  In 
*lifferent  <'a'w^  these  stmcttiral  changes  vary,  ac<imling  to  the  intetifiity  of 
the  vinii*  aixl  the  duration  of  its  aictitm.  The  morbific  proc(rss  extends  by 
{Kopaf^tion  through  an  organ,  or  Irom  one  part  to  another,  the  virus  being 
oarriod  by  the  lymph-stream  or  blood,  disintegrating  products  being  the 
carrier. 

The  fallowing  is  a  summary  of  Oertel's  views  in  regard  to  the  virus  of 

diphtlierio.     Tliey  express  all  that  is  at  present  known  of  (lie  etiology-  of 

this  disease.     TTie  nature  of  the  virnt*,  wiys  Oertcl,  if*  still  ul>scure.     Ji  acts 

Opon  cells,  causing  their  death  and  disintegration,  and  the  infi'oted  panticles 

oonvcy  the  vims  bi  otlier  wlls.     The  vims  rauscs  hyaline  de^-neration  in 

the  tianim.     The  hyaline  degeneniticm   in  the  walls  of  the  blood-vtstsels 

cutan  them  to  rupture,  pixNlucing  hemorrlitiges.     The  unequal  amount  of 

hniline  change  in  different  parts  of  the  vascular  apjiaratns  may  be  attril^ 


>  LoaduD  Lancet,  Muvh  81,  188& 


590 


DIPHTHnRU. 


rj-of 
cueS 
a 

4 


uted  to  differeuoo  iu  resisting;  power,  or  nnoqtml  cxposnre  to  the  infp<i< 
bl(xxl.     Scuioudarv  iiiflamnuitorv  pructMntM  in  Lbe  luii^  buut^  liver,  kid-j 
ne_v8,  and  iu  the  ceutral  und  jjenpheml  uervo-tissuos,  must  ariise  frum  tl 
intcctious  property  of  the  blmid  einrulating  in  them.     After  enumerating 
length  and  with  niudi  detail  the  rc^ulti*  of  hl^  exam! nations,  Oerlei  exjM'esst 
the  opinion  that  bacterial  urj^nlsms  cause  diphtlieria,  and  that  liiey  produt 
this  result  noc  by  their  direct  acrtion,  but  by  producing  a  ptomaine  vrhirh 
iufectK  the  system  and  eauM>9(  the  disease  to  be  oimstitutioual.     The  uicrul>e 
itself  is  iu<wtly  etmttned  to  the  surthoe,  wherea*  the  aetion  of  the  vims  is 
"  wide-spread  and  deep."   The  must  eminent  pathohjjj^iHtfi  of  the  i>reHent  time 
do  not  express  any  more  pot^illve  opiniouff  in  rcfei-enix:  to  the  specific  jjrin- 
ciple  or  germ  of  diphtheria  than  is  ooDtaiued  in  tiie  above  gummarj'  of 
Oerters  views. 

Dr.  Pnulden  has  rert'ntly  made  Bvstenmtie  studies  on  a  wrica  of 
of  diphtheria  which  would  »c(-m  tu  indieati;  tlmt  a  streptococcus  which  i^ 
alnn>st  constantly  present  in  the  paeudo-mcmbrane  probably  etands  in  a 
causitive  it-lation  to  the  disease.' 

At  a  retvnt  meeting  of  the  LiindifU  Epidemiological  Society,  Dr.  M 
W.  Taylor*  expressed  the  opinion   that  common  mould  might  sustain 
causal  ithition  to  diphtlieria.     The  walls  of  a  sleeping-afiartraeut  became 
wet  and  wxldeu  on  July  12.     On  the  22d  a  fimgus  a]>{H-ared  un  the  phister, 
and  in  the  Ijeginniug  of  AugUftt  the  three  children  who  occupied  the  nion^ 
and  who  had  not  l>een  exposed  iu  any  other  way,  bo  far  as  oonid  he  aBcer^f 
lained,  sickeni-d  with  diphtheria.    The  iLsjHTgilhw  and  coprinus  grew  abun- 
dantly in  the  mould.     In  another  instance,  iu  which  the  child  died  iu  three 
da\'s,  thew  was  a  great  development  of  peniHlIiim  moulds.     A  young  man 
had  iliphtheria  severely  lour  days  after  eh-aniug  out  a  pigeon-Ioft  where  the 
cxnvije,  debris,  and  rotten  w<xk1  were  covered  with  mould.     But  the  the<jry 
tliat  organisms  which  are  otjinmonly  present  in  ordinari'  mould  <'an  prodiK 
dipiitheria  is  imi>robable,  for  mould  is  summon  in  all  danijt  localities^  mIici 
tliere  is  no  diphtheria  as  well  as  where  diphtheria  is  present.     We  shall  see 
in  our  n'markw  on  the  pronagation  of  diphtheria  that  there  can  be  little 
doubt  that  pigeons  and  other  fiathen-d  auimals  fre<pipntly  liave  this  diseaM, 
and  In  the  inslauce  ri'ferrwl  to  by  r>r.  Taylor  It  is  probable  tlmt  die  exuviee 
ami  di'-hris  in  the  pigeon-lnft  had  been  infectetl  by  sick  pigeons,    The  s|)ft'ific 
priueipic  must  be  introduced  from  without,  but  if  it  obtain  a  lodgement  up«»n 
the  wet  and  mouldy  surface  of  any  filthy  accumvdation  it  may  find  there  ^H 
nidus  favorable  for  Its  development.     We  shall  sec  tlmt  the  fact  appears  to™ 
be  fully  establisjied  that  the  diphtheritic  virus  is  frequeuUy  propagated  in 
foul  nnil  damp  locnlities,  ajxirt  fnim  the  animal  tissues  and  iude|M'ndently  of  S 
the  sick.     We  repeat,  therefiuv,  that  the  theory  In  referent*  to  the  caasation^ 
of  diphtheria  which  is  gaiuiug  aceeptauce  tliroughout  the  world  is  that  it  is 
produced  by  a  microbe  or  microbes,  whose  action  is  chiefly  ou  tlie  6ur( 
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or  at  no   pn-at  depth,  ami  that  hUMMl-poisoning  occurs   mainly  from  a 
pcomaine  or  pU)iiiaini.-s  prmlucxtl  by  iiiicrobio  ofr^tKy.     In  utxler  to  uhtaiu  a 
knowledge  of  the  ptoraainp,  chomistn-  must  aid  miuroecopical  iuvcstigatioii. 
Mode  of  Propag-ation. — No  iatrt  is  l>flter  t^tahlislifd  than  that  diph- 
theria diK.'S  Hot  origiuati*  <ic  noi-o.     Ij'ike  tiic  eruptive  f<!vcrs,  it  is  prixhia'd 
by  the  R-cieptiou  iu  ur  u|Hm  wime  part  of  the  system  of  llie  piv-oxieting 
qtecific  poiaoiL.     The  extreme  euiita^ioiiHiiC}>»i  of  diphthc>r'ui  fnini  ])eraon  to 
person  i«  well  known  :  a  momeni's  exposinx-  to  t!u;  Itrtnth  of  ii  [viticiit,  or  in 
the  tn&oted  r^HHn  where  he  in  under  tn-atment  or  liu.-*  l>eeu  weeks  or  perhaps 
moutbrt  previously,  ham  iu  uumbcrle!<8  instances  couimmiii^ted  the  disease. 
The  vims  adheres  tenaciously  to  objects  on  which  it  happens  to  uligbt.   The 
olotliing  of  a  patient,  even  wlien  the  disease  ifl  in  it8  mildest  form,  U'tn  \xi}- 
dici};,  the  funiiture  of  his  mom,  and  the  objects  whieh  he  liandU't^,  may  for 
"weeks  ttilerwardH  coniniuuieaCe  tlie  diseajte,  and  even  when  tniiLsjM)rtfd  to  a 
cliscanoe.     A  child  with  malignant  diphtheria  seen  by  mc  in  consultation 
aiijiart'ntly  contracted  it  by  embraeinj^  a  sehool-mate  who  was  in  the  street 
lor  tJie  llret  time  at^er  aii  attack  of  diphtheria.     In  untither  instunce  a  child 
^>%■n^*  ft*r  a  brief  ^K-rifKl  iii  a  roum  where  diphtberin  had  ix^-nrrcd  two  mouths 
j«rcviitiwly,  and  arter  the  usual  iucniMitive  periiwl  sickeuwl  with  the  (liwase. 
Altliough  diphtheria  in  ollen  eonlnu.-ted  in  the  manner  mentiouod  above, 

timt  is,,  by  exjKwnre  to  a  diphtheritic  ]Mitient,  or  to  a  room  or  Pome  object 

infuclwl  by  flueli  {uitient, — there  is  another  nnxle  of  infertion  (xtniuion  in  the 

CO.     Dr.  Stcruixfi^,  in  hia  re<%at  Lomb  Frixe  Rsaay,  publitUitd  by  tho 

-Arorricau  Public  Health  Association,  refers  to  the  fact  that  damp,  foul 

I>Wt^.  such  as  sewers,  cellars,  ill-veulilated  8p;ices  under  H(it>i*s,  wliere  tlie 

suD  never  enlern  and  where  refua;  ajlleelH,  atlbrd  omditiouts  favorable  for 

Che  developmeut  and  propagation  of  the  diphtlicritic  vims.     The  virus, 

^t'hflt^'X-cr  its  nature,  ontx*  reeeivetl  may  Ix^  pmi>agated  in  sueli  a  pla(^  tor  an 

indefinite  time,  and,  awoending  in  llie  vapors  which  arise  from  this  culture- 

I,  it  i&  liable  to  communicate  the  disease  to  any  one  who  inhales  it    Thus, 

i»i  New  Yiirk  f'lty  prittr  to  IS50,  althouj^li  foul  sewers  and  iiisinnlary  eon- 

Jitions  existed,  then*  was  no  tUphllieria,  but  in  the  decade  following  1850 

«3iphtlieria  was  iutruduced.     Its  germ  made  its  way  into  the  sewers  uudcr- 

f^nmtul ;  and  now  wherever  sewer^rn."  escapes  into  tlie  domiciles  of  Ibis  city 

it  earrie;*  with  it  the  diphtheritie  virus.     Tlie  amazliifr  vitality  and  j)ower 

^f  prnfMi^tion  of  the  diphtheritic  poison  are  apparent  wlien  wc  reilect  that  it 

pemUMicmly  infects  the  filthy  but  liinstanlly-Howinp  and  constantly -renewed 

dirreutA  of  llie  servers  tif  a  ({rent  city.     In  all  tlie  warxls  and  ap|xircutly  in 

•Very  street  in  Xe^v  York  City  ehiUlren  are  constantly  falling:  siek  with  this 

dineftite,  pontnicted  by  inbuUnfi;  sewer-^raj*,  which,  notwithstanding  ''sanitarj- 

plnmhinp,"  often  escaix-s  from  uti>'nsiK'ct«l  sources,  eveu  iu  houses  cou- 

■trud^id  with  all  the  imxlern  inipmvoments.     It  is  chiefly  by  exposure  of 

fhildrcQ  to  infected  wwer-pas  which  aaceiHls  from  this  widely-exleiiding 

underjinnuid  cullnre-bed.  and  to  wnlkinjr  cases  often  so  mild  that  there  is 

little  ur  uu  coni]>luiiit  of  the  tiiitiat  or  ini[iairment  of  the  guneral  health, 
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that  this  disease  is  sw  prcv-alont.  Most  <if  the  foiitiifriuus  di-iojiss  of  chil- 
dpc-n  nrv  quickly  detedwl  by  t-Jiarartcristic  bympiuiub  or  upptaronces,  which 
the  nujst  i^^uomnt  tkmilies  are  to  a  wrtato  extMit  familiar  with,  hut  mild 
diphtheria  poeaessei*  sd  few  subjective  Bymptuimt  tliat  it  is  ofteu  not  delet'ti'd 
or  wwpw-ted,  evwi  in  intelligent  lUmilii's  who  are  watchful  of  their  children. 
Children  with  mild  diphtheria  sit  among  uthcr  children  in  the  j*-IiuoU,  in 
the  eity  conveyances,  in  the.  churches  and  dis^H•n!^a^it■>*,  and  fntjucnlly  coni- 
muntcatf  to  tho-w  who  are  near  them  a  nmli^uunt  form  of  the  di^eaise,  from 
whicrh  the  uuiortunate  vietimis  ipiiekly  |K'ri(>h.  The  diphtheritic  virurf  in  so 
subtle,  and  its  vitality  and  jMiwer  of  pro)Hi^atiou  so  gnat,  tha4:  when  it  ia 
estaldinhwl  in  a  t*ewered  city  it  ean  probably  never  hv  stamped  out,  as 
cholein  and  yellow  fever  may  be,  by  measures,  however  stringent  and  ai^ix'e, 
employetl  by  Health  IVnrcl.-*  or  by  legijilative  enactmeutK 

Commonly  diphllifria  is  coniftiiinieHt^'d  by  the  inhalation  of  iufeet«d 
air,  the  inhulati^in  t>f  air  cnintaining  the  Hptt-itte  principle,  whether  derived 
dircetly  from  a  jHitieut  or  from  some  iufeeted  inanimate  objecl,  as  the  walla 
ofa  riKim,  furniture,  apf>an'l,an  article  of  nierehatHlise,  or  sewer-gas.  More 
rarely  diphth4'ria  in  ctimmunit^iUtl  by  dirtx-t  eonluct  with  some  infected  solid 
substance,  as  a  particle  of  the  diphtheritic  exnikte,  muco-purulent  secretion 
from  an  infected  surface,  or  the  bhxxl  of  a  patient.  A  coasiderable  nnml>er 
of  instanues  has  Ik-cu  re|K)rtiHl  iti  which  lustnimenta  tnf{Tted  by  use  u(M»n 
a  patient,  and  not  properly  cU-ancd  and  disinfected  snbsoqtiently,  have  been 
the  means  of  eommnuicatiug  the  disease.  In  these  instances  of  comniuni- 
uition  by  din>ct  f<mtact,  the  poison  is  received  cither  upon  one  of  the  mucous 
surfaces  or  upon  the  skin  denuded  of  its  pitttectiug  epidermis. 

Vtftlttheria  contradfd  from  Ammnla, — OI>scr\'ntions  arc  accumulating 
whicli  show  that  diphtheria,  or  a  dis44ise  closely  resembling  it,  o(?<'nrs  among 
animals  and  is  sometimes  couimuniented  IVom  them  to  num.     The  featherod 
tribe  es|K>eially  apj>ear  to  l>e  susceptible  to  this  disease.     On  the  island  of 
Skialhds,  ol!'  the  nortluusteni  coast  of  Greece,  no  diphtheria  had  iwcurred 
durinj;  nt  lea«t  thirty  year?  previously  to  1884,  mx-ordiug  to  Dr.  Bild,  the 
medical  practitioner  of  the  island.     In  that  year  a  <h>/cn  turkeys  were  in- 
troduced fnirn  Rnlimitn.     Two  of  them  were  sick  at  the  time,  and  died 
afterwaiils ;  the  others  be<iime  alTwtpd  sn[wfv|iienlly,  and  of  the  whole  num- 
ber seven  died,  three  rect>vcre<l,and  two  wcn^  sick  at  Uic  time  of  the  inquiry. 
The  two  had  a  |»seuilo-niembrane  upon  the  larynx,  difficult  breatliinjr,  and 
swelling  nf  the  glands  of  the  neck.     As  further  evidencv  that  the  disease 
was  true  diphtheria,  one  of  the  turkeys  that  Imd  sun'ive<l  had  ^laralysis  of 
the  feeL     The  turkeys  were  in  a  garden  on  the  north  side  of  the  town,  and 
the  prevailing  winds  iii>on  the  inland  aiv  fnnn  the  north.     When  this  siclc^| 
ncss  was  occiiiTing  among  the  turkeys,  an  epidemic  of  diphtheria  com^^ 
menced  in  the  houws  in  pmximitr  to  the  garden,  and  Rpreail  throngh  the 
town.     It  lasted  live  months,  and  of  one  hundred  an<l  twenty-five  rase«  i^| 
a  population  of  four  thousand,  thirty-six  died.     Diphtheria  was  frf>ra  thi^^ 
time  established  uprm  the  islujul,  and  fretj^uent  epidemics  of  it  have  oocurred 
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sinoe.^     M.  Meozies'  states  that  diphtheria  is  common  among  the  poultry? 
in  Italy,  in  which  country  the  flat  roofs  of  the  houses  aiFord  a  resting- 
place  for  turkeys,  fowls,  pigeons,  and  rabbits,  and  their  evacuations  are 
carried  by  the  rain  into  the  cisterns  and  wells.     A  physician  at  Posilippo, 
near  Naples,  had  directed  his  servant  not  to  obtain  drinking-water  from 
the  well  next  to  his  house,  but  from  a  well  at  a  distance.     As  long  as  h$ 
obeyed  the  instruction  his  family  was  well ;  but,  yielding  to  his  indolence,  he 
finally  disobeyed  the  command  and  obtained  water  from  the  infected  well. 
Four  of  the  children,  who  drank  this  water,  soon  took  diphtheria  and  died. 
The  fifth  child,  who  did  not  drink  the  water,  esca])cd.     In  1878-79,  Nicati, 
of  Marseilles,  observed  cases  which  seemed  to  show  that  diphtheria  is  some- 
times contracted  from  fowls.'     The  Jouriud  de  MMet'ine  de  Paris,  February 
39,  1888,  contains  aq  instructive  paper  by  Dr.  Delthil  on  the  transmission 
of  diphtheria  fmm  animals  to  man,  in  which  a  considerable  number  of 
apparent  instances  is  related.     Dr.  F.  T.  Wheeler  *  states  that  while  in  a 
Kiesting  of  wild  pigeons  he  found  many  sick  with  a  ])seudo-membranous  sore 
-throat.     He  dissected  many  with  his  pocket-knife,  which  he  was  obliged  to 
tfjirow  away  on  account  of  the  offensive  odor.     There  were  millions  of 
pigeons  in  the  nesting,  and  they  were  liunted  and  eaten  by  the  inhabitants. 
"The  same  year  diphtheria  broke  out  in  a  most  malignant  form,  causing 
xxiany  deaths  among  the  children.     Several  years  previously,  pigeons  nested 
i«  the  same  locality,  or  near  by,  and  fully  half  of  the  children  living  in  the 
-vicinity  had  diphtheria.      Dr.  George  Turner "  states  that  a  pigeon  was 
brought  to  him  for  dissection.      The  whole  of  its  windpij>e  was  covered 
1>T^  pseudo-membrane,  as  in  the  croup  of  a  ciiiid.     Pigeons  were  inoculated 
i  13  the  fauces  with  this  membrane,  and  a  similar  disease  was  produced,  which 
^3ct€nded  to  their  eytw  through  the  nostrils.     An  epidemic  of  diphtheria 
occurred  in  the  village  of  Braughing,  Hertfordshire,  England,  the   first 
cffiaes  apjiearing  on  a  farm  where  the  fowls  were  dying  of  a  disease  similar 
to  that  in  the  pigeon  ;  and  on  other  farms  where  dij)htheria  apijcared  it  was 
■p'^'^weded  by  a  similar  disease  in  the  fowls.      Dr.  Turner  also  mentions 
soTeral  other  epidemics  of  diphtheria    in   different  localities,  where  the 
ponltf}',  turkeys,  pigeons,  and  in  one  hx^lity  the  pheasants,  perished  of  a 
d-iaeaae  attended  by  this   membranous  exudation.      At  Tougham  a  man 
wBght  a  chicken  at  a  low  price,  as  it  was  affected  by  the  prevailing  disease, 
^^d  cared  for  it  at  his  home.    Soon  after  diphtheria  broke  out  in  his  family, 
*nd  this  case  was  the  first  in  the  village.     Instances  are  also  cited  by  Dr. 
*imer  showing  that  cats,  sheep,  and  pigs  have  suffered  from  a  severe 
disease  of  the   throat,  probably  diphtheritic,  in   several  localities  where 
diphtheria  was  prevailing  among  children. 

A{!fording  to  the  obser\'atious  of  various  experimenters,  diphtheria  can 
w  transmitted  from  man  to  animals  ;  and,  if  this  be  tnie,  it  seems  probable 

'Bulletin  MM.,  January  22,  1888.  ^  Thesif,  Paris,  1881. 
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that  it  can  likewise  be  transmitted  frum  animals  to  man.  Trendelenburg 
inooiilatrd  Hixty-eight  ralibitrf,  inlnHlurinp  diphtheritif;  pgieudo-nienibraue 
iutu  tlif  Imcliea  thruugli  an  artifitrial  ojMjiiiug.  Eleven  oi'  the  rabbits  died 
Mrith  the  symptoms  and  ap|>earanees  of  diphtheria.  In  control  experiments 
he  introdn^ni  various  foreign  IxMlieri  into  the  larynx  of  nibbits  and  was 
unable  to  produce  any  result;)  or  lesions  ret^cnibling  those  in  diphtheria. 
Oertel  performed  twelve  similar  experiments,  and  five  of  the  mbbite  died 
after  the  pr^xhirtion  of  pseudo-mem bmueK.  Zalin,  tJerliai\I,  I^1>ai]io- 
Lagrave,  Kraneotte,  and  Vulpian  obtaiuud  similar  results  from  their  ex- 
periments. Such  observations  and  ex])eriments  render  it  probable  that 
genuine  diphtheria,  rnpially  fatal  and  attended  tiy  the  same  anatomieul  eliar- 
a(!tcr8  and  syniptunw  as  in  man,  d'K'S  iKxiur  in  birds,  whether  wild  or  domes- 
ticated, and  in  certain  tjuadnipeds,  as  the  rabbit.  Xeverthless,  we  sliould 
add  that  certain  eminent  patholc^ists,  among  whom  we  may  mention  the 
lionoreil  name  of  Virtiliow,  have  doubted  the  iilentity  of  animal  and  human 
diphtlicria.  With  our  present  light  U|kju  the  subject,  it  is  evident  that,  sinee 
our  relations  to  the  domestic  animals  arc  so  elose,  if  they  are  sick  with  any 
disease  resembling  diphthoria  the  Aimie  prn'aiilionan'  niea^^uivs  sliould  be 
taken  to  prevent  infeetiuu  of  the  family  as  iu  htmiau  dijihtlieria. 

Mr,  Cole,  a  veterinary  surgeon  of  H!inekley,  Australia,  published  in  the 
AtiKfraJinn  Veierinari/  Jounml^  February,  1882,  e*)pie*l  into  the  Nnr  York 
Mcdiml  Record,  the  account  of  an  epidemic  of  diphtheria  that  wa;^  appar- 
ently traced  to  the  milk  obtained  fi-om  a  discaswl  cow.  In  1879,  Mr.  W. 
H.  Power,  Health  Inspector,  investigated  an  outbreak  of  diphtheria,  and 
Iwlieved  that  he  traced  it  to  the  milk-supply.  The  cows  whii;h  furnished 
the  railk  that  seemed  to  eommunicate  the  disease  had  what  the  veterinary 
sui^eons  designate  "garget,"  or  "  infet.'tioua  mammitis.***  Another  similar 
bistort'  of  an  epidemic  is  related  by  the  same  journal  that  published  Mr. 
Power's  report.  Prof.  Damnmn,  of  the  Hanover  Vetcrinarj"  Seliool,  re- 
ported in  the  Deutsche  %a(jtv.hri^  fur  ThiermetHdiiy  1877,  an  epidemic  of 
what  seemed  to  bc  diphtheria  in  calves.  He  directed  the  attendant  to  make 
applicatiuus  to  the  mouths  and  throats  of  tlie  aflectod  calves.  This  was  ou 
April  29.  On  May  5  the  attendant  be<flme  sick,  complained  of  his  throaty 
and  wiis  confined  to  Ifftl.  .'V  j>seudo-niemE)raiie  ap|>eare«l  on  his  tonsils, 
which  wejc  highly  inflamed  ;  he  had  high  fever,  and  enlargement  of  both 
the  eubmaxillarv  and  cpr\'irnl  glands.  A  dairv-niaiil  who  now  took  charge 
of  the  calves  also  had  a  similar  but  less  severe  attack.  Milk  is  a  culture- 
medium  of  various  microbes,  and  that  it  may  bc  the  medium  of  communi- 
cation of  diphtheria  as  well  as  of  warlet  fever  seem."  proluible. 

The  fact  that  the  diphtherttie  vims  may  be  conveyed  long  distauces  with- 
out losing  its  virulence  is  now  admitted  from  the  many  observations  that 
have  been  made.  Pn)f.  C.  W.  Earle,  of  Chicago,  read  before  the  Ninth 
International  Medical  Congi"ess  an  interesting  statisticsil  {)a[>er  on  tlie  cxx-ur- 
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renco  of  djplitlieria,  often  severe  and  fatal,  iu  salubrious  rural  Uicalities, 
ftxjc  from  ^ewog<^-gas  aud  water- poll utiou,  in  the  ncwly-scttled  oud  moun- 
Lftiuuuii  States  ajid  Ttrritnru's  of  the  Northwest.  Dr.  Earle's  statistics 
render  it  prolubk  tiiat  the  diphtheritic  infectlou  ik  tiuugport«d  luug  dia- 
itances  to  theso  !i>calitics,  Ix-in-;  mrriotl  in  ai-ticlfs  of  clothing  and  mcrchau- 
!<lii4e.  The  wi'll-kuctwn  t^'naciou-s  lidlieifin'e  of  the  vims  to  obji?rts  renders 
it  IiikUIv  impurtaut  that  thorout;h  disiiifeetioa  should  be  etaplored  before 
irtiohw  are  removed  from  au  infcctc*!  room. 

Aire. — Troiisrieau  has  said  tliat  tliphtheria  does  not  spare  auy  age,  but 
most  commoQ  betweeu  tiie  ages  of  two  ainl  live  or  nix  years.  Guersaut 
Ijelicves  tiiat  the  ageof  ^eatest  frequency  is  between  the  second  and  aoveatli 
years,  and  iWthez  aud  Killiet  aj;rw  with  Guerwint,  Botiillon-Lagrangc  in 
»utty -three  caaea  o(x:urriug  iu  one  epidemic  treatwl — 


Under  '2  yetat H  CH^e^. 

Fntn    2  to    0      ■•  IS     " 

"       « Ui  12      "  10     " 
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Atfvinling  to  M.  Rarthez,  in  Hainte-Etigfnic  Hospital  during  twenty 
ir&  the  ages  of  the  diphtheritic  |)aticnts  were  as  foliowg,  adulu  beiug  ex- 
cludL-<l  fr<»m  this  institution  : 
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Luuia  \\iui  shown  that  diphtheria  may  04-eur  at  an  advaueeil  age ;  but  its 
wamrreucs;  is  rare  OT*er  the  age  of  iortj''  years,  aud  very  rare  atter  the  age  of 
axlj-  years. 

Oertel  says,  "  In  the  first  half-year  the  Infant  organism  secius  to  be  not 
•*  all  susceptible  to  the  disease."  As  in  scarlet  fever,  so  iu  diiihthoria,  cases 
***  infrttjucnt  under  the  age  of  six  months ;  but  a  considerabh'  number  of 
'•**ope  on  record  showing  that  it  docs  occur  even  in  the  uewly-lwrn.  Dr. 
■*•  Jaoobi  lias  collated  the  fJdlowing  cases:  a  child  of  fourteen  days  treated 
"T  "figri,  one  of  fiitoeu  days  by  Bretomieau,  one  of  seventeen  days  by  Bcdnar, 
*"**  of  eight  diiys  by  Bouc^hut,  t>ne  of  seven  days  by  Weikert,  several  vusua  by 
"*iT((t.  an<l  eighteen  cases  olwerved  by  8ir6dey  in  the  Ilftpilal  LarilHiisiCre 
"•  Um-  spring  of  1H77.  Dr.  Jacobi  adds,  "  I  have  met  witit  three  owes  of 
"'!>lillima  of  the  [iliar>-nx  and  larvnx  in  the  newly-born  myself  Oue  of 
^'^'ae  became  sick  on  the  niuth  day  atler  birth,  and  died  on  the  thirteenth 
"•y;  the  other  died  on  the  sixteentli  day  after  birth  ;  the  third  was  taken 
*hpu  wven  days  old,  and  died  on  the  ninth  tiay."  ^ 

Certain  physicians  liaving  charge  of  maternity  wards  have  observed  a 
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disease  occurring  in  npwl_v-b<>rn  infants  which  bears  some  resemblance  to 
diphtheria,  but  which,  if  It  be  true  diphlheria,  preseuUi  anomalous  ft^turea. 
Thus,  Dr.  W.  S.  Bigolow  ropons  iu  the  Boston  Medical  and  Surgical 
Jounuil  for  Marrh  11,  1875,  ten  caaee  occurring  between  September  and 
D«*ml>er,  1H73,  in  the  Bustrm  Lviiij^-in  Asylum,  all  (iital  but  twii.  The 
promiucnt  symptomri  aud  anatomic-al  characters  Mt-rc  dark  hue  of  skin, 
hcematuria,  psetido-membranotiH  exudatiim  upon  certain  muoous  Biir&cee, 
dark-greeu  stocds,  liplireu  enlargwl  aud  <Iark,  kidneys  engrjrf^xl,  iu  «>mp  of 
the  eases  etTiuion  of  bloud  into  the  pelves  of  the  kidneys  aud  along  the 
urinary  tract.  Dr.  Bi^oIow  refere  to  what  appear  to  have  been  similar 
caaeii  in  one  of  thf?  KuPo[)ean  asylums.  The  presence  of  pseudomembranoua 
exu<latioiis  on  the  mueuus  surfat.'cs,  aud  renal  casts,  raises  the  suspicion  that 
the  disease  which  gave  such  strong  evidence  of  infectiousne-as  was  diph- 
theria. That,  90  far  as  appears  from  the  records,  the  mothers  remained 
well,  does  not  prerlude  the  I>elicf  that  tlic  disease  of  thc»c  infants  had  a 
diphtheritic  origin  ;  for  in  cases  which  we  will  presently  relate  the  mothers 
with  one  cjcception  rcma.ine<l  well,  although  their  infants  a  few  days  old 
undoubtedly  had  diphthrria. 

A  I'uae  in  some  respects  similar  to  those  observed  by  Dr.  Bigelow  came 
under  my  notice.  Malignant  diphtheria  occurred  iu  a  family  in  West  Fifty- 
Third  Street,  Xcw  York,  in  October^  1880.  The  patient,  a  boy  of  ten  years, 
died,  and  the  remaioiDg  t^\'o  children,  as  soon  as  the  nature  of  the  malady 
was  apparent,  were  sent  from  the  house.  Nevertheless^  one  of  these,  precisely 
seven  days  after  the  removal,  \va.s  attacked  by  diphtheria  of  the  hcmorrhagio 
form,  aud  died  iu  less  thau  a  week.  Blood  escaped  from  the  nostrils,  taucea, 
under  the  skin  in  numerous  pUices,  ctaur^ing  pui-puric  B|>ots,  and  from  the 
kidneys  or  urinary  trairt,  causing  hu;maturia.  The  mother,  who  was  at  this 
time  in  the  sixth  month  of  pregnancy,  eontinuetl  greatly  depressed  by  the 
occurrence,  although  hergeuenil  heiihh  .seemed  to  Iw  good.  She  had  liecn  io 
constant  attenduni^>  ujtun  her  children.  Her  infant  bom  three  montlis  sulv 
sequcutly  to  the  wcurrencc  of  diphtheria  tn  her  family  (February  6,  1881) 
was  well  developed,  but  it  presented  a  similar  hemorrhagic  cachexia  to  that 
in  the  second  case  of  diphtheria.  Blow!  escaped  from  the  vessels  under  the 
skin,  causing  blotches  and  prominences,  and  from  the  mucous  surfaces. 
The  bleeding  was  persistent  and  copious  from  the  umbiliais,  so  that  death 
occurred  in  leas  tlian  a  week.  Tlie  diphtheritic  virus  is  subtle  and  pene- 
trating, causing  the  speclHc  inflammation  iu  the  uterine  walls  of  the  partu- 
rient woman,  even  when  her  fauces  are  not  affcrte<l.  Nevertheless,  whether 
diphtheria  sustains  a  cauwil  relation  to  vaats  like  the  alnive  is  uncertain,  and 
cau  be  determined  only  by  more  numerous  obscrvalious.  fl 

The  admitted  infrequency  of  diphtheria  in  the  newly-bom,  and  tiaP 
statement  by  some  writers  that  tlie  newly-boru  have  an  immunity  from  it, 
induce  me  to  relate  the  following  cases,  in  which  the  diagnosis  of  diph- 
theria was  established  beyond  doubt  by  aircfully-conductcd  necropsies  and 
microsoopic  examiimtions : 
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The  Xew  Y<jrk  Foundling  Asylum  nt  Hixt,v-Fintt  Strct-t  und  TeoUi  Arenu*  has  during 
tbe  tmctr-thnw  yean  of  it>  ttxisteaw  bwa  rvmurkiibly  fivc  I'ruiii  coatsKJoas  and  infwtioui 
awladiw,  but  tKua  SnpUmibvr  I,  1^7,  lo  April,  1888,  iin  epidt-mic  of  diphtherl»  occurred 
in  the  itutitution.  Duriiij;  tbi*  time  Qvo  ur-w-lHim  iulHuW  had  dipbllii'm,  Uie  pMudo- 
mcnibnue  Kfifieanug  iu  iU  muul  ■iUuUimi  on  tiw  pUuryugt-al,  tuiMlt  aud  lurvugo-lnchciil 

^mut1itce/^,  uid  in  nne  of  ibe  canen  ul^i  liniti^  the  nt^nplmgus. 
Ckm  I. — Vifilct  M.  VHB  bom  nfler  nonnul  labor  tm  Juttuary  6, 18S9,  and  tbe  umbilitnu 
WM  df—eid  with  borated  catUia.  Tbo  mother  did  well,  and  was  able  t4i  ie&ve  her  bed  od 
>h»«a*llllh  or  eighth  day.  Nothiog  uoiumU  wtu  aotioed  in  the  ialimt  until  January  11, 
■mheax  m  liUl*  luppunition  wae  uUernxl  in  iha  umbilical  fMM,  at  or  aruund  the  pcijnt  of 
■ItMcbmwn  of  tbe  cord,  and  on  examination  the  walla  of  the  umbilicus  wcro  found  thickened 
and  indurate.  The  appearance  indicated  tbe  c»nunencemeDt  of  an  umbilical  pbl«fnnot>t 
and  the  akin  covering  it  waj  red  as  in  erriipelai.  Tbe  pblet^mon  increa««d  until  Januarf 
I-l,  when  the  thickening  and  iuQltratiun  extended  u>  the  diitonoe  of  about  one  and  a  half 
ixicbea  in  every  din-ctiun  frum  the  umbiltcus,  ao  that  the  furm  of  tbe  phlegmon  va«  circular 
or  wfaecl-«hape.  Thi*  pulite  on  thu  18th  varied  frvni  182  tu  Hi.  und  tbe  rectal  temperature 
wma  101. Ro  F. 

On  January  14,  when  the  puttent  w&a  nine  days  old,  we  observed  for  the  fim  time  tha 

^Tkjisli-wbite  exudate  of  diphtheria  on  each  side  of  the  fauooa,  and  a  day  or  two  later  alio 

on  tbe  Scbn«derian  Buiftce,  «o  vJufliog  the  nostrili  that  nepiration  thruugb  them  was  impos- 

Ible.     Tlic  baby  'in  attemptini;  &>  draw  tbu  nipple  became  cyanotic  attd  wa«  obliged  to 

]qui*h  the  bold.     During  tbe  I4tti  and  15tb  the  tetn(wrrature  f-Il  to  9B.&0  and  9^"  ¥., 

pulae  WM  very  feeble  luid  tuu  rapid  lo  Xtv  counted  accurately,  and  the  respiration  varied 

34  lo  46.     Duath  oocurred  <m  tbo  I5tb,  at  tbv  ^gv  of  ten  days. 

Tbe  auUipay  rvveal<.<d  a  diphtheritic  pHUudu-iiieiiibniiH-  upon  tbo  fuucial  BUrface  on  both 

F<tfdea,  rxtt-ndini;  downward  ki  tm  tii  covt^r  buth  Aurfuco*  of  the  tr]<i|;Iotlii>,  Ibb  crilrancc  of  the 

larrni,  and  the  lari.iigeal  surfacft,  completely  fomvftliii);  Oit*  roeal  ei>rd«  and  llie  [wirlion  nf 

tb*  lar^'ux  above  thein.     Tlic  tracbt^a  and  br«»ncbiitl  tube«  were  fVee  fVom  the  exudate. 

Xl'*  l>ii»K"  ill  efery  part  wonj  tbitjkly  nmttlwl  with  pointa  of  Axtrarnsated  blwd.     The 

we*tlier  at  tbe  time  was  ver^*  cnld.and  the  Ixidy  in  the  dead-house  waft  fM&cn  anon  after 

JjalTi      Prof.  Pnidden,  of  tbe  laboratory  of  the  College  of  PhysiciauA  and  Surgf^^n*,  dia- 

ownvd  and  cultivited  two  formi  of  microbes  In  the  phlegmon,  and  in  tbo  thrombui  that 

pluggad  the  vein,  to  wit,  the  aupbylucoocui  pyogtme*  aunua  and  the  streptocoocua  pyo- 
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Out  /7— Hilda  M.,  btim  Februarj-  28,  1888.  plump  and  pobiwt,  weighed  eight  pounds 
Hkd  wven  <>unoee.  Tbe  mother  teemed  to  be  well  until  Mnrch  H,  wbpji  i^be  bad  (evee, 
'PP^'ently  due  to  pelvic  celliiiiti?,  pn)bnbly  of  septic  origin.  Tbe  infant  wua  (W>tfiil  on 
t«itli  H  and  4,  and  <m  the  fith  a  ^mnll  uleiTr  waft  lltML'^^-pd  iu  tbo  umbilical  f<i«sa.  The  skin 
''"'IwiiidiQg  the  unibilieUH  over  an  nmii  tli«  size  nf  a  Kilrcr  dKllivr  biul  »  d<^o}>-n-d  utAnT,  and 
^M  ttnui  andumeath  conatituttng  the  aMominal  walU  wn-rv  inHlinilod  nnd  thicken  I'd. 
^^plitffCmon  exlonded  au  that  »n  March  ft  it  nearly  renched  tiie  t^nxifonu  nirtilage  ibovo 
**<i  the  pdvi*  below.  The  faiicw  bud  t»cen  daily  inajmcu^,  and  at  Ave  P.M.  «rn  March  6 
"*•  dnrscterittle  dijibtbcritic  pfUiclo  vim  <>l)wrvf>d  for  tbe  flnt  time  covering  the  irni^il  od 
*c||rid«,  On  Harvb  7  thr;  t-xuilnlo  hud  iniTcased,  the  cry  vaa  hoarae,  the  flngen  livid  at 
"■>•■,  and  fluid  regurgilal.-d  thmugb  the  nn«triU.  Tbe  phlegmon  oocufJed  nearly  the 
*^tir«  alijnminal  wall  anteriorly.  March  8.  surface  cyanntic,  respiration  labored  and  at 
*'**»«  iiToniponied  by  the  expiratory  moan  ;  a  diphtheritic  pseudo-menibrnne  iu  the  right 
*°*Wl  Death  occufTCid  at  8.90  A.M.,  March  9,  nt  the  age  of  ten  d«y»,  on  the  flfth  day  of 
^  lilihigman  and  the  third  day  of  the  diphthcritii.'  pellicle  on  the  fhuces. 

IW  Prudden  immediately  took  charge  of  the  body,  und  made  the  aulnpcy  with  steriU 
*^  bitnimentr,  and  with  all  possible  precautions  to  prevent  the  access  of  adventitiooi 
t^*Vu.  HU  report  stAtei,  "  Tbe  pharynx,  larynx,  and  trachea  showed  aofl  reddish  friable 
F***h"»of  diphtheritic  membmnc,  pArtiatly  covering  their  free  siirfacw."  This  membrana 
'*'  IM  extend  into  the  brunchinl  Ui\tet  Dolh  tower  IoIh^  of  the  lungn  were  inflamed, 
**ot(lKh^nwainoDiB  with  conKidenhlo  <^^>it«>lidiiti<>ti  lioin^;  prcitent-  In  examining  tbe 
*'>hllMM  and  tbu  wljacool  walls  of  the  bypi>gn»lric  niU-ries  and  tbe  umbilical  rein  be 
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fbtind  th«in  inflltrnw)  wilb  Bphcroidnl  tiactc-riii,  and  in  a  »nAll  pus-cHvity  at  the  iitn  of  tlie 
umbilicns  vere  doc  only  Rplivruidal  buc-tvriti,  but  n  fvw  nxl-liki-  inirnibv«.  Tbv  inott  sbuu- 
daot  tpedes  wm  the  stsphylociOccuA  pyt>pi'D(^  nurvuit.  I>r,  Fruddt-n  tuliU,  •■  Tln^  iitiatotni- 
caI  diognaau,  then,  U  dipbtlii-ria  '^f  Uii.-  pbnryux,  laryni,  uud  trucbni,  with  daul.<)«  bninchn- 
poeumonis,  localixvd  »eptic  mtlitiniimtiiin  of  die  uiubilical  vein  luicl  bypngastric  uleries, 
and  tbe  abdomiaul  wnII  surmiinJitii;  thi>in." 

Case  til. — <-)Jiviu  G.,  U)n»  Juimnry  8,  aiwl  wet-Diiraed  by  it«  mo(b>>r,  was  appttnmlly 
well  until  Jaouiir)-  14,  wlwn  sha  UKtmm  n»tlM£,  On  tbc  l&tb,  wben  tfae  «u  wven  dkvi 
old,  *hu  vvA  CMrertiDy  vxamini^,  and  diplitbvritic  puLvbu  w«ro  obten'Mt  oa  tbe  bucial  sur- 
face; nHnol  tempfmture  I(H>^  P.,  nvpirutiita  fHA,  pube  120.  Aha  hud  ooaUDUldl^  qamU 
catarrh,  with  the  uaual  infiUruti'm  mid  niuoo-puniWnt  diBchan^e,  which  ioob«tnict«l  the 
tKMtrik  that  she  Ltmld  nut  taks  the  brcflut,  uid  aba  wii  fed  with  the  tnoiber'a  railk  from  m. 
tpoDD.  Pnibftbty  jmifhtH  of  peoudo-nisnibrane  were  praiotit  in  the  ooitrib,  but  none  WRre 
observed  upou  Uifi  vUitile  parb>  until  the  ITth,  when  (he  chKracieriatic  p«lllclc  ocdudod  tb« 
ri|;ht  nostriL  ,l>iuly  doipii  of  the  cu«  hare  been  prtaMsrved,  ukI  ibo  stytnptuius  wi  rc^rdi 
ieDiperaiure,  rcipiraiiun,  puW,  and  the  cyanoeia  bora  a  clove  re»crabbuic«  to  tboM;  iu  the 
■bore  m>«e^.  Deiith  (KTiirrpd  on  thn  ISih.  At  thtt  nutop«Y.  in  udditiuu  lu  the  diphtheritic 
pAtchfs  alrfmdy  nu-ntioniHl  ot-currinK  U|Mm  tli^  faurial  and  na»tl  liurfiict^,  u  ptwudo-metn- 
hnuie  wa«  found  covprin^  tbe  larynx,  tnu<heti,  and  cesophacuH  to  within  one  inch  uf  tbe 
Btuoiacb.  So  ntitabl(>  ohanire  wac  obiten'nd  in  tbe  appearancu  of  tb<:  internal  <.iri;um,  with  the 
uception  of  aunierouf  points  of  extra va&uti»n  in  tbe  luo^s. 

Owe/K — Victor  K.,  K>rn  Dowinbcr  7,  1S87,  appettniid  U)  he  in  unuul  health  tin' 
J&nuan'  13,  when  at  the  a^  of  thirty-seven  day?  the  tnolher  called  the  attvntJon  of  the 
n>sidcnt  phyfticiui,  I>r.  Duvis,  to  hiru,  an  he  appeared  to  be  wriouHly  «ick.  His  ti^mpemture 
woa  lOS-^**  F.,  and  bis  breatbini;  indicated  acute  oaMil  catarrh.  Un  tbe  following  day.  tbe 
I'lth,  tlio  g[rayish-whit(>  exudate  at  diphth«?riB  whh  iibf)erve<d  iMvt'ri iif^  the  left  !iid<?  'if  tbe 
nrula.  Thv  inability  to  ninove  it  by  tbi-  brusb  or  war^hicf  dpmonBlrated  its  diphtheritic 
nature.  Tli*  subM^umt  history  nr^emlilod  tb'j'M-  ^iven  abiivii.  DchUi  ivy-um'd  no  tbv  I'jih. 
At  the  autojwy  no  pwiid^-mciubnint.'  wiis  uliwrvwi  fxwpt  that  nlrrady  dRseribed. 

Com  V. — Viiit-ont  B.,  hnm  DwenilK-r  31,  1S87,  was  wfll  until  .Innuary  17,  IftKS,  when 
^TopUmia  uf  u  i^tarrlinl  nutun.^  tttlructi-d  alti'iilioi).  Tbit  iinstribt  siionod  Id  Ik>  unnffecte^l, 
but  upiin  tlifl  p(Mt»niir  jHTtion  of  the  fauo<«  uiut  n  gmyinb- white  palch  of  Ibo  usual  dipb- 
thoritio  ap)waran<t'.  By  nntl«Rptir  and  solvent  inhalation  tbi«  pi'lliclo  txyninu  BinalK<r,  and 
on  the  21st  bad  diMippeared.     The  infant  recovered. 

Diplitlicrm  of  the  newly-born  is  sometimes  wrongly  ilia^nnsticatod. 
Thui*,  iu  the  New  York  Foiiiidlinjj:  Arfvluiii,  whiTe  diplitlipria  was  oocur- 
rinjj;,  the  totisils  of  an  infant  a  few  days  after  birth  pivsented  a  gray'sh- 
white  apiicamnee,  susiK-etcd  to  be  <liphthenlie.  After  its  dcalL,  the  curator, 
Dr.  Northrop,  discovtTetl  a  pultaoeous  state  of  tJie  8iirfaf%  of  the  tone;ils, 
but  no  (jst-Hido-mentbraiLO.  The  disiiise  was  a])par(?ntly  nol  diphtheritic; 
bnt,  as  regard;^  the  ca-^es  rclaterl  alxwe,  diplitheria  wad  iiudoiibtedly  present 
in  tlie  first  three,  aud  there  ean  be  litth-  doubt  that  this  was  nim  the  disease 
in  the  reniaioing  two.  The  oeeurrcnc*  of  thew  eases  in  so  sliort  a  time  in 
a  small  maternity  servit-c  shows  tliat  nndcr  certain  eircumstauees  the  newly- 
born  infant  exhibitH  cvmsiderable  Biiseeptibility  to  diphtheria, 

Inoubstion. — The  duration  of  the  tiieuliativc  stajje  in  experinientAl 
inoculation  is  short,  van,Mng  from  twelve  hours  to  three  days.  In  Trended 
lenburf^'s  exjieriments  tlie  inci]l)atii)n  was  mostly  from  one  to  three  days  ;  in 
Logravc's,  about  twenty  hours.  In  Duelianip's  inoculations  tlie  animals 
die*I  after  forty-eight  hours  with  the  larynx  and  traehea,  upon  which  the 
infeetlouB  material  wa^  applied,  covered  witli  p<M^udo-merabram}. 
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that  the  rahhits  upon  which  ho  oxperiment*'*!  hv  inoculation  of  the 
fU-H  |«Tif?lit^l  in  from  thirty  Uy  thiiiv-»<ix  hours,  nirelv  afW  (lirtv-two 
hoiira,  the  discaso-profcss  cxtcndiujj;  rapidly  to  ucighboring  tiftsues.  When 
diphthma  is  ^mtm^ed  hv  a  fliild  upon  an  oxroriat«l  or  wounded  sur- 
liiw,  uA  after  cirtuuitiyiou,  uhlaliun  ui'  the  lunsilh,  or  tipou  a  leech-bite  or 
A  burn,  the  iDcubativc  period  is  short,  but  it  may  be  as  loug  as  fuur  days. 
Thus,  the  BritUh  yMicnl  Journal  and  sulweqiicntly  tlie  Arehhrs  of  Petii- 
€jtruyt  puhhrilittl  the  fuUowin^r  interesting  caM-,  eonti-ibnted  by  Mr.  Pin]li|)s. 
A.  fc'Vi'  hours  after  the  perfonnauc-e  of  traelieirtomy  for  diphtiierilie  croup, 
tlie  same  instrunicntH  were  employcil  for  jicrtJirming;  rircnnieision  in  a  child 
<ir  e^htec*!!  months.  Four  days  later  a  false  nicnihraiie  apiHunxl  ii|>()U  the 
^KTOUod  of  llic  prepiiec,  which  by  the  tullowinK  day  had  extended  over  the 
^Uiu,  with  inueh  tedeina  of  tlie  prepuce  and  retention  of  urine. 

AVIien  diplilheria  is  mntmcted  in  the  usual  manner, — that  is,  by  tlie  in- 

iration  of  air  containiu<L^  the  s|«_vific  principle, — tlie  ix-ritKl  c)f  incuhaition 

apiKors  to  be  on  the  average  some^vhat  longer  than  when  it  is  communicated 

liv  dirert  e«mtaet.     ^[y  ob!«'r\-ation8  lead  me  to  believe  lliat  when  the  incn- 

bulive  period  !>•  sliort  the  difK!ase  it*  likely  to  IjCHeverc,  aud  mild  when  the 

ineubative  period  is  lonjc.     I  v,-nn  enabled  to  aseertoin  very  nearly  the  Incn- 

tive  period  in  the  lidlowinp  i-am-n.     A  boy  of  nine  years  wat*  in  tlie  same 

^^fKim  al>i»ul  one  hour  on  Sutunlay  with  a  child  who  iiad  £ilal  diphtheria. 

On  the  following  Tuesday,  without  any  other  expwnre,  he  sickened  with  a 

and  fatal  Ibnu  of  the  disea.'w.     Mr>».  E.  aasistetl  in  mirtin^  a  eevere 

ftf  diphtlierin  fn)m  November  1 1  In  l.'i,  1874,  ailer  whicii  kIh*  n^tnmed 

home,  several  bh>L'ivS  away.     On  the  evening  of  the  loth  she  eomptaiut<d 

o^*  Hore  throat,  and  on  the  following  day  the  diphtheritic  ptvndo- membrane 

wJMObfiervpd  n{)on  her  tonsils.   ()u  llie  1*.HU  the  exudation  hail  di-sap^M-arcd, 

av>d  she  was  eonvalesoent.    On  the  'JOih  her  sister,  who  i-esided  with  her,  and 

l**-lio  luul  not  lieen  elsewhere  ex[H».sed,  was  also  attwked.     The  only  other 

in  Uie  family,  a  Iniy,  sickened  with  diphtheria  on  December  2.     In  the 

of  these  i.-a.=cs  the  ineuliative  period  seems  to  have  been  from  two  to 

[iV>tirdflyi»,  white  in  the  last  it  was  lonjrer.     In  April,  1876,  a  little  girl  died 

*^  nnlit^nant  diphtheria  in  W(«t  Forty-First  Street,  New  York  City.    Her 

*****«•,  ajft'd  one  yeai-,  remainetl  witli  her  from  April  14  to  17,  when  she  was 

'"■^^•awed  to  a  distant  part  of  die  city  and  placul  in  a  family  where  there  had 

diphtheria.     On  April  24,  wven  d-iVH  after  her  removal,  this  infant 

'tihser\'rtl  to  Ik-  feverish,  and  on  the  fullowinp  day,  when  I  was  called  to 

'actiiuine  her,  the  ehnracteristic  diphtheritic  patch  had  Ix^un  to  form  over 

'■»«^*  left  tonsil.     In  April,  1 875,  two  sisters,  a^ed  five  and  seven  yearn,  re- 

**«i«i  witli  their  jtarents  in  a  Ixia nlin)f -house  in  West  Twenty-Second  Street. 

^    lilirnnate  in  the  same  h<iuse  liad  symptoms  which  were  supposed  to  be 

■"^e  to  a  eold,  but  which  were  diphtheritic,  when  one  night  se\'ere  laryngitis 

and  ended  fatally  the  following  day.    The  physician  who  had  l>een 

joed  diagnoirticated  diphtheria,  and  the  two  sisters  were  immediately 

■^tooved  to  a  hotel.     Seven  days  subMecjuently  diphtheria  eommenccd  in  the 
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older  child.  The  younger  sister  was  thcD  removed  to  a  distant  part  of  the 
same  Lotcl,  but  six  or  seven  days  later  she  also  was  attarkwl.  Sann^  rays 
that  in  ninety-eight  ca^es  the  incubative  period  appears  to  have  been  as 
follows : 


Vtom  1  to    2  dAjn 7  i 

"      2  to    8    "       48 

••      Bto  18     "       28 


Prom  18  to  16  dan 6 

"     IS  to  20    '< U 


J 


But  diphtheria  in  so  iusidtous  and  the  modes  of  exposure  so  many  that 
in  some  of  Uic  itist^  of  an  apparently  lonj;  incubation  there  may  have  been 
a  second  exposure.  The  above  statistics  idiow  tliut  the  inculotive  periud 
varies^  but  is  mnRt  frequently  fhim  two  to  eight  days. 

Nature. — Diphtlieriu  rcseniblw  scarlet  fever  in  certain  pnnioulars:  in' 
its  incubative  period  varying  from  two  to  eijiht  days,  with  ruta.'iiiinal  caw's 
outside  these  limits,  in  its  variability  of  type  from  a  ver^'  mild  to  a  malig- 
nant form,  ill  the  common  t^eat  of  its  inflaunmitioui^, — to  wit,  U[)on  tlw 
fauces  and  nasal  passage, — in  the  profound  prostration  and  blood -[Kiisoning 
in  the  graver  cases,  and  in  the  frequent  <»ceurrence  of  nephritis  a.-*  a  eomjili- 
cation  or  sequel.  It  rcficniblcs  Ixith  scarlet  fever  and  smaU-pux  in  tlie  fact 
that  it  has  the  twofold  mode  of  communication  thiTHigh  the  air  and  by  con- 
tact or  inoculation.  It  resembles  er;\'6ij>elas  in  the  variablejaess  of  its  dura- 
tion, and  in  the  iaet  that  one  attack  does  not  prevent  the  occurrence  uf 
another.  In  its  etiology  it  resembles  t^■phoid  fever ;  for  it  is  not  only  com- 
municable frT>m  pc>nmn  to  iterson,  but  it  is  c«.>nimtiniriitiHl  by  foul  exhata- 
tion.1,  OS  sem'-T-gaa,  in  which  the  poison  lurks.  But,  while  there  are  certain 
resemblances,  it  is  distinguishpd  from  till  these  infectious  diR-uses  by  marked 
peculiarities. 

Diphtheria  is  primary  (jr  secondary.  The  8eo(mdary  fonn  moat  fre- 
quently occurs  durinj^  epidemics  of  the  other  iufwIiiuLS  diseiujcs  and  as  a 
complication  of  them.  Those  iniections  maladies  which  ore  acoi>mpanietl 
by  iullammatiou  of  the  fam^i^  unil  air-|uissat:es  an'  nioHt  liable  to  tliis  com- 
plication, if  they  orcur  in  a  locality  where  diphtheria  prevails,  lu  these 
instances  of  secondary  diphthena  the  diphtheritic  inflammation  supervenes 
upon  the  iulliimuiationH  which  pertain  to  the  primar}'^  diseases.  Seai'lct 
iever  beyond  any  otlicr  malady  appears  to  fumit>h  the  conditions  which  are 
most  favorable  for  the  occnrrenee  of  d[])Iit]icria,  iu  the  latter  part  nf  the 
first  wtek  or  in  the  Ke<Hmd  week  of  its  cimtimiancr.  If  scarlet  fever  mid 
diphtheria  be  epidemic  in  the  same  locality,  not  infrtKjuently  towards  the 
close  of  the  first  week  of  the  former  disease  a  sudden  aggravation  of  sjTup- 
toms  occurs,  and  the  <"ause  is  st»tin  n^nden-d  apjiarcnt  by  the  appearance  of 
the  diphtheritic  exudate  upon  the  faucial  surface,  usually  uiMn  its  tousillar 
portion.  The  discrimination  nnder  these  circumstances  of  the  diphtheritic 
inflammattun  frum  a  severe  scarlatinous  angina  is  to  l>e  carefully  mode,  and 
is  sometimes  not  easy,  for  the  scai-latinous  inflammation,  if  intense,  occa- 
sionally becomes?  gangrenous,  so  as  to  preeent  an  np]»earance  i-csembling 
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of  a  poendo-mombran?.  The  other  infectious  nialadiefl  which  arc  most 
liable  Ui  the  diphtheritic  ounipliiatioii  are  mm^Ien,  varinla,  whmiping- 
coagb,  aud  typhoid  fever,  the  catarrhal  inHummution  of  tbe^  dhtcasea 
<^ianginj;  to  a  pfleiidfKniemhranflim  inflamnmtion. 

it  Im  au  iulerentiiig  and  iiii|Hit1iuit  tlut  that  when  diphtheria  is  ooa- 

tractcd  by  a  person  Imviug  mfluimuatiuu  of  one  of  the  surtbccs  tlie  specific 

inlilaninuiHon  with  the  {iseiid<vnictnl)niiir   iiAtially  occurs   upon   the   part 

which  ia  already  iuilauied.     A  catai'rhul  iuHamuiatiun,  however  pro<luced, 

is  liable  uuder  the  influence  of  tlie  virus  to  beoomc  diphtheritic  and  [Mcudo- 

membranouft.     Thus,  at  one  time  diphtheria  entered  tlie  eye-ward  of  the 

New  York  Foundlinj^  Asylum,  ami  three  chiltlreii,  who  were  under  treat- 

mtait  for  influmniutiou  of  tlic  eyelids,  were  attaekinl  by  diphtheritic  con- 

JDiKTtivitis,  exemplifying  tlie  remark  by  Billrmh  that  "catarrhal  oonjuno- 

tivitis,  whi<'h  ib  .so  veiy  coiiiniDn.  niny  bw^onie  diphthentlc." '    Catarrhal 

inflamnialion  from  abnu4ion>4,  buriiri,  wouiulr*  liowever  prothic^l,  are  liable 

to  be  Attat'ked  by  the  diphtheritic  inflarutnation  aud  become  cavered  with 

die  pfi<'n(l<»-nteml>rane.     In  Paris,  where  diphtheria  is  veiy  prevalent,  the 

orcuniciHcd  prepuce  hns  mt  ni^n  Ix-oinin  the  »eat  of  the  diphtheritic  exudate 

that  the  dislingtiished  surgeon  Saiut-Germaiu  oonsiderb  this  fact  a  strong 

arpimcnt  In  favor  of  wretching,  which  he  prairtiscs  instead  of  circumcision. 

He  al»i  for  (he  saine  reascm  amonf^  otlicrs  rccomnien<l»  the  tn'atinent  of 

enlarged  toiisiU  by  galvauo-eantery  instead  of  excision.     However,  in  one 

instance  in  which  I  was  cniployinj;  dilatation  of  the  prepuce,  and  in  which 

the  muciius  nn-uibrHne  may  luive  \)nn\  injured  by  tlie  oikcration,  a  severe 

<Jiphtheritie  iuilamnialiou  ^-t  in  ou  the  loUuwiug  day,  and  extended  from 

•he  tip  of  the  prepuce  to  the  body,  with  intense  redness  and  swelling.     The 

^in»il8  at  the  fwune  time  were  iuHamtnl  and  covered  with  the  membranous 

^^xudation.     AlthoU);h  a-vercly  sick,  the  patient  rccoveiid  in  a  few  days. 

This  general  fati-  in  regard  to  the  nature  of  diphtheria  and  its  mode  of 

KnanifeHtatinn,  to  wit,  that  in  one  attW'tcd  by  it  the  di[ihthcriti(!  inflaiumn- 

^iimift  apiM*ar  by  pi-cfercnce  ui>ou  sucli  surliici*  as  are  alr«idy  intlametl,  h:is 

^kn  important  practical  bearing,     lu  frequent  instances  during  epidemics 

•  if  diphtheria,  inflamnintiont*  which  physicinn^  of  ex]H'nence  Ix'lieve  to  l>e 

^niple  or  catiirrhul,  and  have  diaj^nasticatcd  as  eucii  to  the  friendii,  are  seen 

i  n  a  few  days  tu  be  diphtheritic.    The  most  serious  error  of  this  kind,  if  it  be 

*>De,  is  to  diagnnflticate  and  trcal  diphtheritic  cn>u|i  at*  a  simple  or  catarrhal 

latrngitis,  until  Uie  incrca.>^ihg  dy^pihea  revenlu  Ltie  true  nature  of  the  di.s- 

^aasc     This  experience  always  places  the  pliysiciau  in  an  uufovorablc  light. 

Hut  Is  it  not  probable  that  in  a  (vrtain  proportion  of  such  cases  the  diseoso 

M>-as  at  first  a  simple  calarrhnl  iuf1amniatif>n,  and  that  it  became  diphthe- 

kHtie  during  its  progi*e)*s,  just  a-i  scarlatinous  angina  or  nibeolous  laryngitis 

laecomes  a  diphtheritic  inflammation  in  those  who  contract  diphtheria  ? 

The  frequent  oocurrcuce  of  diphtlicria  in  all  civilized  countries  during 
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the  last  thirty  years,  and  tin;  givnt  mortality'  which  attends  it,  Imvc  awakoiiod 
an  interest  in  this  niahuly  wliicJi  has  IchI  to  n  (ireful  «udy  of  its  causes  and 
nature;  At  firet  thesa  iwiuiries  were  diiefly  cliniuU,  but  in  later  yeatH|| 
niifnjsriipic  fxaniiimtions  and  exi»erinn'nts  ou  animals  have  (umislKd  im- 
portant aid  in  fhipidating  the  nature  of  the  disease.  The  imjxirtanec*  of 
those  raierosTfijHc  examiuatiuuii  and  experimentn  mimot  be  overestimated- 
III  eonntN-tion  with  i^liiiical  ol>st'rvatioiis,  they  i-endcr  highly  prolmblc  the 
theor>'  which  has  becu  stated  above,  that  diphtheria  is  produced  by  micro- 
organi^mg,  which  e<iraing  in  oontaet  with  ihe  inmHiiu  membrane,  or  the 
ciilit'le  dc|)riv«l  of  its  epi4lermi!*,  adhere  to  it,  and,  multiplying  rajiidly,  a«-t 
as  an  irritant  ami  pnxtuco  the  oiiaracteristic  inflammation  ;  and  the  fa'-t  That 
mntie  antiseptic  treatmejit  hatf  vnma  into  gt^nentl  luic,  niicnibts,  in  at  leaaL 
many  instan<<es,  have  not  been  found  in  the  blood -vCftseU,  lymphatics,  or 
internal  organs,  in  those  wlio  have  died  of  diphtiirria,  has  led  to  the  belief^ 
as  wc  have  already  rcniarketi  under  the  iicad  of  etiology,  that  the  ?vstoniio 
poisctning  (ws-nrs  thn)iigh  the  agency  of  chemical  products,  or  ptomain 
whii'b,  pniduwd  by  micntbic  action,  are  alworlicd  into  the  system.  Whether 
j  this  thettry  be  entirely  tnic  or  not  will  be  determined  by  futtu^  iuvc&tiga- 
tiona  If  tnie,  it  of  courw  establishes  the  fact  that  iliphtheria  is  primarily 
a  local  disease.  Whether  it  is  primarily  Uxral  or  const  it  utional  has  been 
and  i3  still  much  disc-iitwed.  It  is  sufficient  for  the  wants  or  purposes  of 
the  praf^ising  physician  to  be  assured  that  in  all  (W*ps,  unless  of  the  mild- 
est ty\)o,  diphtheria,  if  not  primarily  constltulioual,  in  altcnilcil  by  systemic 
blood-iwisoning  very  early,  even  on  the  first  day,  so  that  in  all  cases  of 
average  severity  constitutional  as  well  as  hxial  treatment  is  required.  The 
following  facts  indicate  the  early  bliMJcl-ixasoning  in  diphtheria. 

1.  It  is  a  law  in  pathologi,-  that  thoi?o  diseases  which  have  or  may  hft 
a  long  incubative  p«'ri<xl — s:iy  of  a  week  or  more — are  constitutional. 

2.  Another  fact,  which  indicat<'s  primiin,-  bbKHl-jMiisoning  in  di)>litheria, 
is  obsorveil  in  certain  raws,  namely,  the  owunrnc*'  o/' A'rcrr  covMihUiunal 
itymjifam^  for  n.  longer  or  KhnrUr  timCj  perfinpa  for  half  a  day,  fjeforc  the 
npf)caran^  of  the  u^ial  injiainmalion.  Thus,  a  giri  of  five  yenr»,  having 
malignant  diphtheria,  whom  I  saw  in  consultation,  was  carefully  examiner! 
on  the  first  day  of  her  Hickn<;ss  by  the  attending  physician,  and,  although 
he  closely  im^jiecled  the  timces,  there  was  no  api)earanoe  which  irolicated  the 
nature  of  the  malady  till  the  subsequent  day.  In  such  (ascs,  a  sufficient 
nnmber  of  which  T  have  oliser\*ed,  there  is  likely  to  be  complaint  of  soreness 

— ^  of  the  throat,  or  difficulty  in  swallowing,  almost  fnun  the  Iwginning  of  the 
general  symptoms ;  bat  the  pain  and  tenderness  seem  to  be  in  the  deeper 
-     tissues  of  the  ne<'k. 

^T  Again,  tix-ntment  of  the  inflammations  by  tlie  most  reliable  and  efficient 

antiseptics  and  disinfectants  which  we  possess,  commenced  at  the  earliest 
pKtsible  moment  and  repeated  at  short  inien-als,  does  not  prevent  the  occur- 
rence of  indubitable  s}-mptoms  of  blotKl-poisoning  in  cnst-s  of  a  severe  type. 
Thus,  I  have  treated  everj'  portion  of  the  inflamed  surface,  so  far  as  it  w 
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even*  sorond  or  thml  hour,  wtth  rarliolir  arid  and  other  disinfcc- 
nioet  fn:ini  tLu  vary  ajiiiciK'iKvuK'tit  uf  diplitheria,  imd  Mi  tlioruughly 
thai  any  vegetable  ur  animal  [hjIsou  witii  which  the  remedies  Iiad  come  in 
cuDtait  wouhl  pntliahly  have  lioen  ileatniycd  or  renderoil  inert,  and  yet, 
cxct^pt  in  mild  ea^'S,  t^ymptonis  oi'  diphtheritic  blood-jxHsonin^  have  oo 
currod,  and  as  early  and  uuitormly  as  iC  letis  enei^tic  loeal  meUBurL*;!  had 
heeo  employed.  While,  therefore,  I  do  not  fail  to  reooniraend  local  treat- 
HKOit  ad  caleulutod  Ut  dtniiiiiish  .scjitie  }K»i.siiniiig  and  relieve  the  innaiiinia- 
tjcins,  I  liave  lost  confidence  in  il  as  a  lut-anti  of  preventing  tlie  entrance  of 
the  diphtheritic  |>oisiin  intii  the  bliMMl.  It.s  pf»wcrU««nf*rf  to  prevent  oon- 
tomiuation  of  the  l>l<H)d  by  (he  diphtheritic  virus  is  au  additional  evidence 
Uut  thi;^  eontanii nation  occurs  uu-ly. 

3.  The  quick  succumbing  of  the  fn/iftrm  in  (vrimn  maHf/nant  caxjt  Is  evi- 
dmtly  due  to  diplittieritic  toxiemia.  Wc  sonietiniert  observe  a  fatal  rertnlt 
on  the  Bccuud,  thiitl,  <ir  fourth  day,  witliniit  any  dyhpna-a  ur  sudiLic.nt  lar)'u- 
gitis  to  compromise  life.  Ca**jj  of  this  kind,  terminating  tatally  even  in 
tlift  first  day,  have  lieen  reported.  The  system  is  suddenly  ovcqK»\vered  by 
tlie  poi^m,  ttlruck  d(»wn,  nn  it  wrre,  by  the  profound  bluud-eJmuge,  while 
the  inflammations  ait:  still  in  their  inciptciicy. 

4.  Important  ovidcnoe  of  the  con^titntional  nature  of  diphtheria  is 
affonled  al.>*(i  by  the  utate  of  Oic  kidiirj/n.  No  internal  organs  atv  st)  often 
affecicd  in  diphtheria  as  the  kidneys,  and,  on  account  of  their  Ification  and 
anatomicdl  n-lation,  it  ts  evident  that  the  poison  first  jtasBes  thnMigh  the 

j'rttem  lM'f<»re  it  nwhes  tliem.  Any  nlmiiiLl  or  anatoniic-al  fact,  therefore, 
ich  iwlicfltcs  that  the  diphtheritic  virus  has  ixnched  and  atlectcd  the  kid- 
ney aDbnls  pnxif  tJiat  it  hari  |K>netrate<I  the  system  and  (H)isoned  the  blood. 
^ow,  tJic  (MXTirrontx!  of  alhunien,  with  j^iranular  or  hyaline  casts,  in  the 
tirine,  in  cases  unattended  by  dyspuoca,  affords  proof  of  nephritis,  caused  by 
ihe  action  of  the  poison  on  the  kidneys. 

Sir  John  lUm'  (Vinimfk,  of  Paris,  in  a  series  of  iuterestin^r  and  useful 
pipers  relating  to  diphtheria,  published  in  the  Eftir^uiyh  MirlimlJounifd 
during  I87([,  states  that  nlbuniinurta.  luid  of  course  the  nephritis  on  which 
it  dt'pendii,  »unetimeH  U^in  a^  early  as  the  Brat  day.  My  obsen'alioos 
«(ialinQ  this  statement,  as  in  the  followinjii;  cases : 

Ou«  /. — L.  Mt'D.,  BKi-d  three  ytnn,  wu  fiwl  viailpd  by  me  ^^'n  Pelmuiry  29.  1»76.  I 
launnd  from  Uie  pttrenU  thiit  che  hod  been  feritriiih  during  the  prvccdit^r  fcirtv.«igbt  bvun, 
h]  her  uhiiK  vr<r^  K-anly.     A  ni'iinfnt'a  r-tammntioa  wiu  sufficiuiit  (u  »b>>w  tlint  tbc  caae 

ICC  {if  malignaiil  diphtbvriR,  for  tbs  fauces  wcro  Rlrnuly  nttiHy  covcrr'il  liv  thi-  diph- 
llurillcpvllirle,  tilt!  tcrii{ier»tiini  WBS  1081°  K.,  and  '^i'  puUt-  HO.  Tlicikin  wHAhm  And  dr\', 
■nil  Ukr)  WW  nu>di!niU<  »wi.'lliag  undtr  ttiu  vun.  mid  ti  nuKo-pimilfiii  diM-harge  fn>iii  tittt 
xitNtnli^  Un  Bcruunt  of  Oiu  HCKntiiKM  of  Uh*  urint^  the  Hmount  iu>t  ei<n.<»Hling  l]Jiv-v  d»ily, 
it  itiu  inipiiwilile  ti>  nlitnin  siifllcieut  for  cxMriihiatioti  til)  tlio  ftillnU'in);  day.  It  ww  thtu 
foUhd  til  }iavi>fts|NH<ifii-  cmvity  of  IU82,  tnccinlain  a  drpiMit  of  iinil<:t>  imd  hyaline  and  i;rst)- 
tiUr  cuU,  »  dltiiioiBliMl  arn>iunt  of  iirott,  und  a  Isr^v  quniitity  of  iilt>uirit-ri.  It  L'aii  hardly 
Ic  duulitfKJ,  (n'Tfi  Uie  i)Oftntiuf«i  of  lh«  urin«<,  nnd  tlu'  largo  Amoiint  of  albumen  fi.vund  whro 
11m  urioa  waa  tini  euunim^I.  that  alhutniniiriii  bad  Ixtrii  pn^went  OD  th<-  Unit  day. 

Qur  //. — Thv  following  wiu  a  •imilur  out.    K.,  aged  four  yean,  living  in  W«stTliirty- 
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Sixth  Street,  wan  Tbit«d  b,v  me  la  coDKUluiion  on  JiuiuarT  39,  18TS.    Her  elcknfiis  bad  : 
continued  forty-«>ighl  hmin  j  her  fwices  were  twollen,  and  povcred  with  th*  dipbtherit 
pellicle,  which  WM  dark  and  offoiuive;  reiplralion  ^ttura] ;  pulse  1'20;  lemperaiure  101" 
F. ;  she  had  a  &«e  dlR'barge  (Vnm  «acb  noatril ;  urinfl  mtaqit,  ita  fipe<.!itlc  (i^rity  )1>8i);  it 
contaiDcd  a  fmoll  amount  of  lUbumen,  with  ciutx,  and  a  lari;e  ainoutit  ot  urates,  with  no^M 
apporont  diminutiou  uf  tbu  unm.     i>cath  occurred  on  the  fourth  day.  ^| 


iu  xiicli  severe  caaes,  in  which  albumen  and  caste  are  found  iu  the  urine 
at  the  6r3t  visit  of  the  physician,  there  can  be  little  doubt  that  the  nephritis 
begins  nearly  or  quite  as  eariy  as  llie  pharyupitis;   and   thexefore,  sin 
|iuisuuiii^  of  the  blood  nitut  antedate  the  reuul  disease,  diphtheria  afiecte  t 
system  ven-  early,  probably  Irom  the  occurrence  of  the  Hrst  symptoms. 

Again,  there  are  lases,  though  not  frequent, — three  I  can  recadi  to  mi 
during  the  larit  two  years  in  ray  pnwrtitv, — iu  which  the  external  manifesta- 
tions of  diphtheria  are  very  mild,  even  iosifrnifiiunt,  and  quickly  cured, 
but  in  which  the  kidneys  are  early  and  severely  affected.  The  oocnrrcnce 
of  8ii(;h  cases  is  best  exjiluinnl  on  the  piipjKwition  oi'  an  early  and  profound 
blood-chunge.     The  Ibllow  tug  are  liistorios  of  two  of  the  cases  alludi-d  to : 

The  hmiiie  229  Wtut  Nineteenth  Street,  New  York,  in  an  oM  wrmden  ntnieture,  and  the 
family  which  ha«  occupied  it  durinji;  the  iatt  five  y«an  has  b^n  three  limus  visited  by  dipb- 
tberiii,  the  first  ca«c,  that  of  the  oldest  child,  proving  flital.  In  Februan-,  187(3,  one  of  the 
childrea  bitd  dipbibvria  in  a  modentely  Hvore  form.  He  recuvtitt-d,  aud,  aft«tr  my  ri»jta 
hikd  tKieii  di#ct.>aiinu«d,  his  »iater,  we«d  eii  ywrs,  who  hnd  bad  »cttrlL>t  fovcr  wb«n  <^gbteen 
moDilui  old,  becaiiit>  fevemb,  and  cDrnplaiunl  of  her  thnmt.  ^n  nsh  appeared  on  her  sUn, 
and  thure  was  upparvatly  ou  ctjrii'Mi.  In.<ipecti^>n  of  the  (fiuc«s  by  the  parents  revealed  a 
small  diphtheritic  patch  over  each  tooail.  AlthouKh  diphtheria  was  to  Di^btfUl  a  malady 
to  tliift  fiiniily  fpjtn  their  pHst  experience,  tb«  caae  M^med  so  niild  ibat  the  pan-nts  traated  it 
without  tni.>dical  atlcndancu,  by  the  n<medies  which  hnd  been  employed  for  the  boy.  A  mix- 
tura  of  iwrbolic  acid,  Eubvulphato  nf  imn,  atid  glycerin  wiw  applied  tu  (he  faUcCd  evei^'  third 
hour,  RUfficiviitly  often,  np^inrently,  Ui  deittniy  nil  bnctcriii  or  iithcr  vegetable  or  nnimal 
ar^ni5iiiii  with  which  it  mi|;bt  hat-e  comt*  in  riiiitiict.  ami  within  twn  or  three  da\i)  the  ia- 
flftniniAtion  of  th<>  throat  Deemed  to  thA  parent)  U^  h«  runtd.  Nevf-rllicK-w,  with  thi^  tn^ig- 
niSc-aut  inflammatiin  of  the  fauces,  so  t^uicklvAubdued,  and  with  no  other  n|>[iRrent  inflatn- 
mation  of  the  tuucoud  surfitces.  there  was  Kvere  intemnl  diic««e  going  on  lut  the  iwult 
the  i^enenU  infoctlon.  The  child  did  not  regain  ber  former  appetite ;  $he  hnd  incri*jwiin| 
pallor,  nlth'iut'h  abl"  ti>  pL*y  nb<jut  tlic  houic ;  iind  flually,  in  the  third  week,  when  I 
called  to  sen  her,  flight  <Bdema  of  the  face  and  limbj)  wa;i  ob^en'od.  Uor  urine,  which  wu'^ 
acaotr,  wa»  fimnd  to  contain  pun  and  Morxl-cnrjnm'le*,  albumen,  and  granular  caet^,  and 
nearly  two  niouthfi  elupsed  before,  under  trcuunent,  it  became  nortool  and  her  health  wa«^H 
TWtarvd.  ^H 

The  dccind  ci«e  oCTiirrcd  iu  Jariunr)',  1878,  in  West  Pifty-Firrt  Street.  A  boy,  a^od 
aix  ycHT«,  in  u  Tumily  in  which  dipbtlicrin  wus  occurring,  had  slight  aore  thmat,  which 
ab«l«d  iu  two  or  tbnxi  day:*.  It  was  nttendixl  by  little  or  no  exudation,  and  would  not  bav« 
been  coniiidtrrcd  diphth>;ritic  except  for  the  rin'tirnitiincm  in  which  it  occurr^,  and  the  nulv 
sequent  hisUiry.  Still,  tbo  boy  r**muinod  ill  and  frr-tftil.  and  four  da)'«  fulwequcQtly  his  urilM 
was  found  to  lie  vnry  Hcanty  and  vL>r)'  nlltinnimtu)' ;  and  tlin>4>  dayi  later  death  occurred, 
preceded  hy  total  siipprcMion  of  urine.  The  liut  urine  passed,  which  wo*  not  more  than  • 
teaepoojiful,  become  ne&rly  Mmi-«olid  by  heat.    Thtrf  had  been  no  scarlet  fever  to  the  family.  ^ 

Cases  like  the  alKivc,  in  wliii-h  there  is  au  early  and  profound  sVi^temic 
infection,  with  but  slijrht  evidence  ofUMlgernent  of  the  vims  upon  the  fauoial 
or  other  exposed  ^urfatre,  are  iutercstiug  as  showing  Ihet^onstttutional  nature 
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uf  the  maladv,  evcD  when  the  8>'mptom.s  and  visible  lesious  have  extreme 
mildDeas,  Certain  clinical  ohsen'atioas,  therefore,  leud  supjwrt  to  the  theory 
that  diphtheria,  even  if  it  Ih>  in  moHt  Iut^tanee«  looiil  at  fii'i^t,  h  in  acme  cases 
svatemic  from  itd  commeneenient,  and  seem  to  justify  the  remark  made  by 
Dr.  A.  Jacobi,  that  probably  in  some  instances  (he  diphtheritic  vims  eaters 
the  Systran  thmui^Ii  the  lungii, — a  BUppotution  wiiirii  demands  consideration, 
not^vithstandiug  tiic  fact  that  many  pathologists  now  believe  tliat  (he  spet'ific 
germ  acts  only  upon  the  enrfat^e.  Whether  diplitheria  be  always  local  ia 
ilB  pommeucemeut,  or  souietimc*»  nvstemie,  it  annwere  the  wants  of  the  prao- 
titiom'T  U»  be  assured  that,  in  cases  of  a  severe  type,  diplitheria  is  systemic 
at  ao  early  a  period  that  constitutional  remedies  are  rei]utred  at  the  first 
jriat.  He  will  be  tlie  miwt  succesaiui  practitirmer  who  fully  ren^nixes  the 
that  he  ha^  to  deal  with  a  malady  which  has  both  a  local  and  a  svstemic 


t)ia^osi6. — It  is  ver\-  important  that  the  di^noeis  of  a  ca«  of  diph- 
theria Ik*  early  made,  so  that  proiwr  remiviial  meaBurefl  may  be  employed 
at  the  bogiiimiug,  as  well  as  measures  denigucd  to  preveot  propagation.    In 
a  large  proportion  of  cases  the  diagnosis  is  easy  after  diphtheria  haii  con- 
tinued twenty-frmr  hours,  since,  in  addition  to  the  fever,  and  |Hiin  in  swal- 
lowing, the  characteristic  grayish-^vhite  pellicle  has  begun  to  fi>rm  on  one 
<ir  both  tonsils.    Under  such  eircumftances  the  nature  of  the  malady  is 
mpparent  on  innpecting  the  fauces.     But  nuuiy  cases  are  nnt  so  quickly  and 
xeadily  diagnosticated,  even  by  cx|RTiemAxl  physiciaiia     The  diagnosis  ia 
UDocrtain,  and  is  postponed  until  two  or  more  days  have  elapsed.    One 
VOKon  of  lailure  to  diagno<4ticate  early  is  the  fact  tliat  many  juitients,  even 
Vhose  old  enough  to  expn'ss  their  H^mtuitlons,  do  not  ironipluin  of  ttie  tliixiat. 
]  have  nuny  times  been  informed  by  parents  or  nurses  tiiat  there  was  do 
viee<l  of  exanvlning  the  fauces,  as  there  was  no  ciimplHiiit  of  jwiii  in  the 
'tiimat,  and  yet  on  examination  liave  obHorved  utie«juivocal  evidence  of 
«jij»btheria.    A  physician  practising  in  a  locality  where  diphtheria  is  pre- 
X"ailing  should  at  his  first  vinit  iusiH^crt  the  fauces  of  a  child  to  whom  he  is 
summoned,  esiMvially  if  there  Ix'  fever,  and  he  will  ojlen  discctver  evidences 

of  diphtheria  which  witliout  such  examination  would  not  have  been  de- 

^k  «4vtcd. 

^^  When  diphtheria   has   coniinuwl   from   twelve  to  twenty-foiu"  hours, 

I  ^jtlemal  examiuatiun  of  the  neck  usually  reveals  some  tenderness  as  well  as 
I  ^Int-m  in  the  tondllar  regions,  and  the  enlargement  of  the  tonsils  ran  be 

I  Ytodily  detected  on  palpation ;  but  iu  some  instanct<!4  the  tendcnie^  and 

^^  ttwcUing  arc  so  slight  as  to  be  scarcely  appreciable.  In  not  a  few  cases  it  is 
^H  Kniponnble  to  make  a  pn^tive  diagnosis  until  the  disease  has  been  under 
^^  o|jHHr\'aiion  some  days  and  it>i  ])rogrMSS  and  rhanu-tt-r  liave  Ijeen  carefully 
I  KM>tcd,  the  dilHculty  in  diagnosis  arising  from  the  fact  that  the  membiunous 

I  vsodste  is  concealed  from  view.    Thus,  in  nasal  diphtheria,  the  pseiido- 

^^ft  Ybembrane  may  l>c  lticnt<v|  upon  the  su})erior  and  |>o^er{or  portions  of  tlie 
^^^    Schneideriau  uembraue,  aud  therefore  be  invisible,  while  the  anterior  and 
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viable  purtious  of  tlic  uarcs,  aud  the  faueial  surface,  are  hypcrwmic  aiiJ 
secreting  mnoo-pus  in  aliumlauce,  but  am  live  fnmi  the  jwcudo-memhranuus 
exudatf.  The  pseudu-iiit-nibraiie  itmy  ami  pi-ulmhly  uill  apjteai'  ujhju  vi:ii- 
ble  [tarts  before  the  diiieaaL'  teroiiuates,  but  not  early  enough  to  estublisb  a 
diagnosis  in  the  firpt  davrt  of  thi;  sickucHft.  OncaiMoiially  in  the  mililer  rin-nu 
of  phann^ral  diplitheria  meiubmnutu  pateluai  cKrur  iu  the  depressions  of 
tbc  faueial  surface,  aud  ore  not  visible  on  cursory  inspeetion.  They  are 
brought  into  view  when  the  patient  coughs,  or  by  firm  external  pressnre 
upHi  the  Hide  of  tlie  neck,  uhieb  e]evat(»(  tlie  depivsiied  f:uHiiee». 

Iu  larj'ugo-tmeheul  diplithuria,  diagnosis  is  not  infrequently  delayed  iu 
a  similar  manner.  The  child,  withmit  known  exposure  to  the  diphtheritic 
virus,  I>tH?onieH  hoarse,  and  the  hoarseness  with  fever  ineitsiset;.  The  fau(«B 
show  the  ehai-aeleri^tie^i  of  catarrhal  intlamuiutiou,  aud  the  nostrils  arc  nut 
afleeted,  or  aix-  aOectcd  but  slightly.  The  diagnosis  between  Latarrlial  croup, 
non-speeitic  nicnibmnous  croup,  and  diphtlieritic  eroiip  is  uuoertain.  The 
patient  may  die  withiint  any  visible  |Meudo-niend)raue,  unless  the  laiTugo- 
svupe  be  used,  aud  without  a  diognusis  except  tlie  gcueral  one  of  croup. 
The  (xx'nrrence  of  aibununuria  with  casts  may  enable  us  to  make  the 
prttlMible  ilingnnsis  of  diphtheria,  and  this  opiniun  may  be  winfirmed  by 
the  contemporaneous  or  subsequent  owurreuoe  of  diphtheria  iu  other  mem- 
bers of  the  family ;  but  in  other  instances  no  such  aid  is  obtained,  and  the 
nature  of  the  ulta>('k  eontinnes  to  he  a  matter  of  probability  only.  Such  axgk 
fioiue  of  the  liindui-anLvs  in  the  way  nf  atx-urate  diagnonia.  f 

The  following  is  a  rCsum^  of  the  characteristics  of  the  white,  grayish, 
or  grayish-white  products  of  distase  which  occur  on  the  fiinml  surface  and 
wlii(!h  aiv  liuliie  to  be  mistaken  for  the  pijendtwucmbrane  of  diphtheria. 
Let  us  first  consider  the  eh araeteri sties  of  the  diphtheritic  exudate.  It  is 
deeply  set  in  the  mucous  membnme,  jienetrating  it  and  being  ine«)r|iorfltod 
with  it  It  consists  of  nocrused  nnu-uus  tissue  and  firm  fibrinous  material 
exuded  from  the  minute  vessels,  ami  it  cannot  l)e  detached  from  the  iauciul 
surOiee,  eseept  at  an  jidvancfxl  stage  of  the  discm.*fe,  without  pifMlncIng  hem- 
orrhage. It  is  surroujidwl  by  inManii-d  and  swullen  muums  membrane  as 
the  crystal  of  a  watch  is  surrounded  by  the  rim.  Comjiare  these  character- 
istics of  the  diphtlieritir  pseud t>- membrane  wttli  the  pn*dncts  of  othej*  and 
distinct  diseases  of  the  phai-ynx.  FiKt,foilicu(nr  totutUHCm.  This  is  a  com- 
mon disease.  In  Xew  York,  ami  probably  elsewhere,  it  frequently  extends 
through  faniilii^  as  if  nmtagiou-s,  all  or  most  of  the  children  being  afleeted 
by  it.  It  is  attended  by  fever  and  dysphagia.  It  has  no  marked  premoni- 
tory symptoms,  unleso!  of  very  brief  duration,  and  commences  suddcidy, 
like  diphtheria,  with  headache,  rhilliiie!i8,  heat  of  sur&ce,  the  temperature 
often  rising  to  10."i°  F.,  languor,  and  frequently  pain  in  the  back  aud  ex- 
tremiticB,  The  dysphagia  attracts  attention  to  the  fauces,  the  suriace  of 
whKh  is  seen  to  be  hyiiersmic,  esi)ecially  ita  tonsillar  portion.  In  a  few 
houre  a  whitish  material  exudes  fn»m  the  crypts  of  the  tunslLs,  consisting  of 
the  secretion  of  the  crj'pts  and  epithelial  cells,  and  forming  rounded 


nrPHTIIERfA. 


eo7 


of  tKc  tfize  of  a  .siiiall  pin's  bead.  Tbe  sec'rotion,  (tccurriiig  as  small,  rouudetl, 
flftlient  masses,  disiinct  from  cue  auother,  ir^  disiiu^i^bL-d  by  i(.s  a|ipiiimii(.'C 
fitun  iJie  diphtheritic  ])M'ud<Miieiubriine,  wliirh  at  Hrst  i;*  a  thin,  polliR'id 
film,  l>coomiug  tluckcr  suhHCtiuoJitly.  C'uusistiiig  ^linply  of  epilheliHl  cells 
hi'ld  tiiji^-iher  by  the  secretion,  these  simiU  ruunded  musses  are  quickly  dc- 
bu-iied  by  the  swab  or  brush,  when  they  are  found  to  Ijo  friable,  rea<lily 
cnislicd  between  the  thumb  and  lingers,  aiul  having  a  fetid  ndur.  If  two 
or  nmrc  of  them  happ«.'U  to  unite,  fonuiug  au  apjwaruuee  liki:  that  of  the 
diphtheritic  niejiibrane,  tJiey  Still  present  the  sanip  phyinieal  ehnraoters,  and 
arc  readily  detached  from  the  t4)nsi]tar  siirfkiv  witliuul  hemorrhage.  This 
peculiar  secretion  of  follicular  tousillitis  is  usually  liiuitod  to  tlie  tonf^illar 
|>ortion  <tf  the  phari'nx,  anil  is  of  short  duration,  censing  ta  appear  after 
two  or  three-  dayt>.  The  iiiflunuiuition  ulmtcM  s(H>n.  [n  a  large  nuinlH-r  of 
ciHw  which  I  liave  observed,  the  clinical  hit^tor)'  of  this  discaiM?  hjis  been  as 
mentioned  above,  except  in  «»ue  instance,  when  death  ctcitirreil  a)){>arently 
from  a  audden  exteni?ion  of  the  inflammation  to  the  larynx  and  the  iK-cur- 
netu*  of  (mlema  glottidis.  The  diagnosis  of  follicular  tonsillitis  from  diph- 
theria is  easily  made  except  as  i-egurds  the  mildest  form  of  diphtheria. 

fufitufniuf  Pftari/iu/itU. — This  fono  of  pharj-ngilts  nsujdly  (K-curs  iu  low 

or  deliililate<l  states  of  the  system.     It  (xvnrs  nH>st  fn-ipiently  in  the  old 

and  iecble,  and  in  such  exhausting  diseases  as  scarlatina  and  typhoid  fever. 

A*  the  torm  '*  pnltaccons"  indi<'ntesi,  the  inflammatory  pnidtiet  is  soft  and 

friable,  coming  away  in  fragments,  when  tonehe<l  Ivy  the  brush  or  si>ouge, 

without  bleeding  <ir  any  injury  to  the  rauams  membraue.    Under  the  micn>- 

«DOpc  it  is  found  to  consist  of  epithelial  cells,  often  in  fmgmcnts,  nuclei  and 

anclwli,  but  no  fibrin,     M'hen  this  snlwtance  is  removeti,  as  it  re:ulily  can 

be,  tlic  mucous  membrane  underneath  is  entire,  hype-ra;mic,  and  covered  by 

■a  aewly-formed  epithelial  layer.    The  appcaranw  of  the  pnliacer.ns  pnxlnct 

1o  the  naked  eye  may  closely  resemble  that  in  diphtheria,  but  its  friable 

■^Imraeter,  its  epithelial  nature,  ami  the  aUsc^ncc  of  fibrin  which  the  micro- 

vfiipe  reveals,  render  the  diagnosis  certain. 

^iWrt/iMoiw  Pharyngitiit. — The  fre<|ueney  of  scarlet  fever  and  diphtheria, 

«nd  thf  fuctfi  tlial  epidemics  of  thn  two  are  not  untromnmu  at  the  sante  lime, 

■and  that  diphtheria  often  attacks  a  stau-latiuous  |>atient,  render  im(K>rtaut 

le  diflcrentiation  of  scarlatinous  phnn.-ngitis  from  diphtheritic  phnryn- 

pli*  «upt*r\i'ning  upon  and  tHunpIiiaiting  the  scarlatinous.     Very  i.-onmionly 

the  pharyngitis  of  scarlet  ibvcr  is  severe,  an  abundant  des<.[uamatloa 

i»rr|)ithclial  oells  oenirs,  which,  aggregating,  produce  the  pult-ace-tnH  pscndti- 

XDvmbraiie  des(*nbed  alHivc     Tin's  membrane  n'scndiles  tlie  dijihtlieritic  in 

vppeufuice,  but  its  anatomical  eharm-ter,  consisting  as  it  does  of  epithelial 

^ht  n5  stated  alwive,  suffices  to  show  that  it  is  not  a  diphtheritic  exudate. 

The  grayisli-wbite  4)r  bn>wn  pnxlu<4  of  s4-arlatiual   inflmnniation  seldom 

sppnra  uptm  other  )inrts  than  the  tonsillar  or  lateral  jihar^ugeal  surfaces, 

\rher«as  the  diphUieritic  mendjmne  often  ap])cars  npon  the  uvula,  u])on  the 

pufitcrir>r  faueial  surliiee,  and  in  the  uares,  in  addition  to  the  tonsillar  surface. 
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Gan^renoiM  Phftryngitlft. — Thia  variety  of  plianiigitis  occurs  oflener  io 
eonueetion  with  stwrlfi  tevt-r  tiian  with  any  other  malady  unless  diphtiima, 
and  when  it  coinplicatrs  nrarlnt  fvwr  the  apptarauf-e  rR^inbleh  ven*  fJ<K-«'ly 
that  iu  advaucfd  casra  uf  malignant  dij)htbcria.  The  diagnosis  is  not  dif- 
ficult if  the  case  be  observed  from  the  beginning.  The  diphtheritic  pseudo- 
membrane  is  in  the  rommentvment  white  or  gray isli- white.  It  prcaenta 
tlie  dark-^my  color  of  gangrene  only  at  an  advanced  stage,  by  imbibition 
of  bhxid  and  commeneiug  disint^ration.  Gangrenous  sore  throat  is  from 
the  first  of  n  dark-gray,  brownif^h,  or  even  dark  t-olur.  Gangrene  prMluees 
a  fetid  btvatli,  niiLltguant  diphtlierla  doe:^  nut  ])ri>dme  fetur  to  such  an  ex- 
tent until  deuimjineition  begins  or  gangrene  sui)erv^ene&  Gangrene  not 
infrequently  eompliejites  the  later  Htagea  of  severe  dipbthena. 

HcrjK-tic  Pharifutptif. — No  one  tan  niii^take  herj)cw  of  the  feuces  in  its 
commeneenient  (or  diphtheria,  the  minute  vesicles  of  the  former  dibcOMe  are 
so  unlike  the  diphtheritic  exudate.  But  when  the  vesicles  have  disapiK-ared, 
and  are  replacc<l  by  minute  ulcerations,  wivei-ed  by  u  white  and  adherent 
exudate,  the  diflerentiation  of  lierjKs  fnnn  benign  diphtheria  is  not  easy. 
The  preftcnce  of  herpes  Inbialis  affords  presumptive  endenoe  that  the 
pharyngitis  is  her|)etic,  but  not  eonehistve,  for  it  is  sometimes  also  present 
iu  diphtheria.  Immitlialely  after  the  dtt4ip|H-ttrance  of  the  vesi<;Ices  small 
rounded  concretions  distinct  frora  one  another  ix-eupy  their  place,  presenting 
an  apiKstrance  entirely  unlike  that  of  diphtheria.  wliicJi  exhibits  at  first  a 
film,  scMiu  Itei'onitng  a  thi(*k  and  HrnL  pit<-}i.  It  is  when  the  coiK>retions 
unite,  forming  a  patch,  that  the  diagnosis  is  difficult.  I  need  not  f«(ate  tluit 
herpetic  phar\niriti»,  like  follicular  tonsillitis,  is  often  mistaken  for  benign 
diphtheria,  and  rice  rtTmi, 

(J (cet-o- Membranous  PkartfuffUh. — This  is  on  extension  of  uloero-mem- 
branoiis  stomatitis.  It  is  eharacterizrtl  by  a  necrosis,  limited  in  extent,  aod 
supertit'ial,  of  tlie  mucous  menibraue.  The  pn%ence  of  ulceriv-membninona 
stomatitis  as  the  important  ^mrt  of  the  disease,  predominating  over  the 
pharjMigcfll  affection,  aids  to  a  curreet  diagnosis,  Conrtitntional  symptoms 
are  slight  or  an*  wanting  in  thip  form  of  plinr\*ngitis.  Fever,  albuminuria, 
and  glandular  swellings,  wliich  characterize  diphtheritic  pharyngitis,  are 
absent  or  insiguificaut.  The  sphacelus  over  the  tonsils,  unlike  that  in  diph- 
theria, is  in  |iatclies  isolated  from  <tne  another.  The  microflcopo  reveals 
epithelial  cells,  and  luuds  of  clastic  fibres  |>i?rlaiuing  to  tlie  chorion,  a^  the 
elements  in  the  necrosed  tissue. 

Anatomical  Characters. — The  chnracteristie  and  diagnostic  feature  of 
diphtheria  is  the  fortiiation  uj>on  one  of  the  nuicous  surfaces,  usually  the 
fauces,  or  upon  the  skin  denuded  of  its  cuticle,  of  a  whitish  or  grayish-white 
pHeudit-membnniif'.  This  mendirane,  occurring  upon  mucous  surfaces  lined 
by  pnvcnicnt-epitheliuni,  penetrates  and  is  incorjwraled  with  the  mucous 
membraue,  which  undergoes  necrosis.  The  mucous  membrane  when  the 
pseudft-niembrane  is  fidly  formed  lows  Its  vitality  and  becomes  n  part  of 
the  pseudo-membranous  mass.     It  cannot,  therefore,  be  detached  withe 
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the  fibres  of  eonuoctive  tissue  and  the  vessels  which  unite  the 

Imiifxtus  membrane  tii  the  submucous  tiseupfl,  until  such  time  as  it  l)ccome6 
dt*t£icLcd  by  the  sloughing  prooese.    Upun  tiucti  mucous  surftK*c?i  as  are  lintxl 
\ry  columnar  epithelium  the  pseudo-mem bninc  does  not  form  an  iutcgral 
or>nnection  with  thp  mucouR  membrane,  but  lies  over  it,  or  lines  it,  so  that 
it  can  be  remuve<l  wltiif)iit  injuring  tt     Thi^  form  uf  pseudu-mcmbraue 
occurs  upon  the  respirator)*  tract  below  the  superior  vocal  eord.    Above 
this  cord  sciuamous  ppithelium  liufrf  the  larvnx,  except  in   front,  where 
columuur  epithelium  <xx'UI'h  as  hi};h  as  tlic  miiidle  of  the  epi{!lottis.     If 
croup  occur  during  the  oourse  of  diphtheria  and  a  pseudo-membrane  form 
upon  the  larvn^o-lnuheal  surface,  iu  atidjtion  to  that  a]n>aily  exij>tin}r  upon 
the  tiiucial  surliws:,  the  paticut  has  both   ibnus  of  pseudD-menibranc  de- 
scribed above.     Moreover,  in  the  vicinity  of  these  pseudo-membraDous  in- 
flammations, and   cjctending  from   them,  we   ordinarily  find    a   catarrhal 
inflainmatiim  of  greater  or  less  estent,  an  inllainmation  <-lianieten7,ed  by 
retiuess  and  swcUiii}^  "f  the  mucous  surfac*,  and  a  mmi>-puruleut  sn-re- 
tion,  but  without  the  falw'  membrane.     Sometimes  also  when  diphtheria  is 
occurring  in  a  lamilv,  one  of  the  cbiUlren  has  a  simple  eruarrlial  inflam- 
mation of  the  fauces  of  a  few  days'  coutinuaucc.     If  he  have  a  jwoudo- 
membrane  up<m  any  of  the  surfaces,  it  is  not  visible.     These  three  forms 
of  inflammation,  that  in  which  (he  mncntis  mcmbrnne  nnilcrgoing  nticrosis 
ItewmifS  iucorjMiniU'd   with,  and  forms  an  integral   ijart   ofj  the  pseudo- 
»wmbrane,  that  in  which  the  pscndo-membmnc  covers  the  mucous  racra- 
bnuie  but  is  anatomically  distinct  from  it,  ami  tliat  in  whic^h  no  psendio- 
fwtMbrane  iiccurs,  the  tiitarriial,  we  are  iu  tlic  habit  of  designating  by  the 
tcrtn  diphtheritic,  inasmuch  as  they  occur  from  the  irritating  action  of  the 
'''phtheritic  poison.     Unfortunately,  the  most  reuowTUxl  living  jjaiholoj^ist, 
'V'irchow,  restricts  the  use  i>f  the  term  diplitlicrilic  to  that  foiuu  of  iuflam- 
'"ation  in  which  mucous  membrane  undn-going  necrosis  foi-ms  part  of  the 
T*s<>udo-mpmbraiK',  while  he  does  not  apply  tlic  term  diphtlieritic,  but  tbe  terra 
'^'"onpous,  to  that  fm-iu  of  iuflammalion,  although  occurring  iu  a  diphtheritic 
Patient,  in  which  the  i>seudo-mcmbnme  lies  uix)u  the  mucous  surface.    This 
^^T>lanation  seems  tn  Ik*  necessary  in  order  to  avoid  confusion  in  the  use  of 
g*'*^  teniis  diphtherilic  and  croiqmus  as  emiilcyetl  by  the  sclioul  vf  V'iicliow. 
W        Stmn  arter  diphtheria  commences,  as  nmuifestcd  by  fever  luicl  llic  e:ou- 
"'^llitant  svmptoms,  we  observe  redness  upon  one  of  the  surfaers  which  is  to 
_**^  the  chief  Stat  uf  the  lix^l  manifestation  of  the  disease.    When  the  malady 
*^  *X>nfracted  iu  the  usual  manner,  this  local  manifestation  is  ordinarily  upon 
^**  Ikucial  snrCice,  and  primarily  upon  the  t<inKil]ar  portion.     If  there  l>e  a 
»*^<^-cxisting  inflammation  of  one  of  the  other  mucous  suriaces,  or  a  portion 
***    the  cuticle  denudwl  of  its  epidermis  and  inflamed,  the  specific  inflamma- 
"^n  is  likely  t*>  apiK-ar  primarily  iijMtn  this  part,  us  we  Iiavo  stated  above, 
^th  or  without  ita  simultaneous  ap|)caraucc  upon  the  faudal  surface. 

The  inflammab'on  varies  ^eatly  in  severity  and  extent.     In  a  mild 
Ittack  it  ia  oflen  limited  bu  a  |iart  of  tlie  fauueSj  and  tliere  ai-e  few  exceptions 
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to  the  rule  that  the  tonstUnr  portion  is  afforted,  the  nxlness  gradually  facing 
away  iu  tlie  healthy  ineinhraue  beyoud.  liiit  l[i  the  inursc  of  a  few  hoiii 
in  all  cxcvfit  the  mildest  cases,  the  catirc  fuueial  surface  presents  the  chai 
toristic  inflammatorj'  redncsf;  and  swelling:,  and  its  foUideg  arc  tuiuf^ed 
actively  si-ereliuf^.  Iu  severe  vaisea  the  uvula  is  elongated  and  enlarged  frt 
hifiltratiun,  and  the  iuflammatiuu  even  extends  to  the  Eubmucous  eonnectivc 
tissue,  whieh  becotncti  hypenemie  and  swollen,  and  the  Rufamuooutt  lympha^^H 
glandti,  e}i|MH;iully  the  tonsils,  also  swell  and  an>  painfid.  The  color  of  the 
inHamed  surface  is  sometimes  a  deep  bright  red,  almost  like  arterial  blood  ; 
in  other  eases  it  \s  a  dusky  red,  which  indii-ates,  if  tliere  be  no  croupal 
8ym[>tonit«,  an  adynainli;  and  dangerous  type  of  the  disease.  The  dusky^ 
red  hue  is  more  common  in  secondary  than  in  primary  diphtheria. 

Within  a  day  and  nsimlly  within  a  few  himre  from  the  commeneemei 
of  the  inflammation,  a  small,  slij^litly-raise«l,  whitish  or  j;rayish  s|>ot, 
patch,  is  oI>S(!n'ed,  usually  ujHin  the  tonsillar  portion  of  the  Inflamed  sui 
fiice,  very  significant  as  a  diagnostic  sign  and  a*  a  forerunner  of  what 
to  happen.     This  |KitcJi,  termed  the  j)setido- membrane,  gradually  becomes 
firmer,  and  at  tlie  same  time  tliicker  and  hniader  from  fivsh  exudations 
underneath.     It  retains  for  a  time  its  grayish-white  color,  but  it  becomes 
brow  nidi -white  from  age.     In  mild  eases  the  pflewdo-membrane  is  usually 
liraiti>d  to  the  tonsillar  surfatr,  but  in  severe  tasea  it  «)vers  the  uvula, 
portions  of  the  velum,  the  isthmus,  and  the  walls  of  the  phar}*nx.  l>oth 
lateral  and  jxisterior.     It  does  not  ordinarily  attain  a  givater  thickness  thj 
one-eighth  to  one-sixth  of  an  inch.     I  have  aoeu  it,  howe\'er,  not  far  fn> 
one-third  of  an  inch  thick. 

Briefly  stated,  the  i>seudo-membrane  of  diphtheria  is  foniHl  to  ennsist 
fibrin  f4)rmiijg  a  delicate  interlacing  net-work,  epithelial  cells  more  or  Ii-ss 
altered  by  the  inflammatory  process,  leucocytes,  nuclei,  mucus,  and  amor- 
phous matter.      It  also  contains,*  as  has  been  remarked  al>ove,  diffei-ent 
species  of  bacteria,  of  which  the  micrococci  art^  most  abundant.     The  aig- 
nificanco  of  the  bacteria  is  fully  dwelt  ujwn  elsewhere  in  this  article.     The 
same  jiMudo-membrane  is  oflen  firmer  in  one  |>art  than  in  another,  the  outer 
and  eentnU  portions  l>etng  more  coni])act  and  t^iugh  for  a  time  than  tliat 
uudemcath,  which  Is  more  recent.     After  a  few  thiys,  however,  deeom|H>- 
sition  begins,  an<l  then  that  which  was  first  fonno<l  becomes  soflor  than  th^ 
more  rooent  production.      \\'lien  this  occurs,  the  color  of  the  exudatir 
changes  to  a  dirty  brown,  and  its  exposal  surface  is  unc\'en  and  ja^ 
fmra  the  partial  separation  of  shreds  and  fibres.     Sometimes  the  dipt 
thcritic  patch  lias  a  reddish  tinge,  due  to  rupture  of  the  cupillaries  ai 
eacape  of  blood-corpus'?les.     It^  lower  or  attached  surfoec  may  be  blood- 
stained, while  the  exposed  surface  has  the  usual  grayish-white  hue. 

The  inflamed  mucous  membrane  is  not  only  hypenemic  and  infiltrat 
with  semm,  but  also  contains  numerous  round  white  corpuscles  (leiicocj'Ica] 
whidi  may  ivsidt  in  pjirt  from  proliferation  of  oonnertive-tiwue  rorpnfi 
cles,  but  are  believed  by  must  |>athologifits,  since  Cohuheim's  well-knowa 
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discovery,  to  be  in  great  part  wandering  white  corpuscles  of  the  blood, 
which  have  escaped  trough  the  walls  of  the  blood-vessels  along  with  the 
fibrin.  In  the  coramenceraent  of  the  diphtheritic  iniiammation,  before  the 
peeudo-membrane  forms,  we  often  observe  a  grayish  tinge  of  the  mucous 
Boriace,  which  is  due  to  the  crowding  of  these  cellular  elements  in  and 
underneath  the  mucous  membrane ;  for  these  newly-formed  cells  not  only 
infiltrate  the  mucous  membrane,  but  can  also  be  traced  into  the  submucous 
connective  tissue.  Even  where  the  inflammation  remains  catarrhal,  as  it 
does  over  certain  areas  in  all  cases  of  diphtheria,  this  infiltration  of  the 
mucous  and  submucous  tissues  with  cells  is  common. 

During  the  active  period  of  diphtheria,  it  is  often  astonishing  to  see  with 
what  rapidity  the  pseudo-membrane  returns  when  removed  by  force.    A  few 
hours  suffice  to  restore  it  as  firm  and  extensive  as  before  the  interference. 
In  the  most  favorable  cases  the  membrane  is  detached  in  a  few  days,  and 
is  not  reproduced.    Its  separation  is  promoted  by  the  secretions  underneath, 
especially  by  pus,  which  is  secreted  in  abundance  between  it  and  the  tissues 
underneath,  which  have  preserved  their  integrity.    In  most  instances  it  does 
not  separate  in  mass,  but  disappears  by  progressive  li(iucfaction.    Occasion- 
ally, even  in  cases  which  do  not  present  a  severe  typo,  the  diphtheritic 
pitch  does  not  disappear  until  the  lapse  of  four  or  five  or  even  six  weeks, 
or,  if  it  softens  and  is  detached,  another  appears  in  its  place.     In  these 
ioatances  of  an  unusual  prolongation,  diphtheria  has  been  designated  chronic. 
Such  are  the  appearances,  character,  and  history  of  the  pseudo-mcm- 
hraae  in  this  malady.     Although  its  common  seat  is  upon  the  fauces,  and 
in  mild  cases  it  is  limited  to  them,  nevertheless  all  the  mucous  surfaces  are 
liable  to  l)e  attacked  by  tlie  inflammation,  in  consequence  of  infection  of  tlie 
blood,  and  therefore  in  severe  cases,  and  even  in  cases  of  moderate  severity, 
yv^G  often  find  the  product  elsewhere  as  well  as  upon  the  fauces,  and  in  lo- 
calities where  from  its  mechanical  effect  it  greatly  increases  the  danger  and 
even  compromises  life.     The  mucous  membrane  of  the  nostrils,  mouth, 
J^ryox,  trachea,  bronchial  tubes.  Eustachian  tube,  conjunctiva,  cesophagus, 
®tonnach,  intestines,  vagina,  prepuce,  and  even  the  delicate  lining  membrane 
***   the  middle  ear,  are  at  times  the  scat  of  diphtheritic  inflammation  with 
the  characteristic  product.     In  a  case  which  occurred  in  tiio  Nursery  and 
Child's  Hospital  of  New  York,  the  surface  of  the  stomach  was  almost  com- 
pletely lined  by  the  diphtheritic  formation,  so  as  apparently  to  abolisii  tlie 
^Qction  of  that  important  oigan.     The  occurrence  of  the  pseudo-membrane 
*o  the  nares  is  common,  and  is  attended  by  tlic  discharge  from  the  nose  of 
wiiu  mucus  and  pus.    Nasal  diphtheria  involves  great  danger,  from  tiie  fact 
"^t  it  is  likely  to  give  rise  to  systemic  infection  of  a  grave  type.     In  the 
^opsing  infant  it  is  also  dangerous,  since  by  its  mechanical  effect  it  interferes 
'*ith  lactation.     The  thin,  irritating  discharge  produces  excoriations  around 
'"6  nostrils  and  upon  the  upper  lip.     I  have  met  only  one  case  of  diph- 
™«ritic  inflammation  of  the  intestines  in  which  the  diagnosis  was  certain. 
^  physician  in  whose  fiimily  diphtheria  was  occurring  became  seriously  sick 
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with  symptoms  which  oloselr  resemli]«l  thoae  of  t\*phoid  fever.  Alter  a 
long  sickoeg;^,  he  extxillwl  [nir  rwluiii  about  one  ft>ot  of  ptieuilo-menihnine 
of  a  cylindrioal  fonu,  eviduutly  derived  from  the  surfiicc  of  tlic  iotcsU'uus. 
In  the  subsequent  months  tin*  patient  milTeitHl  from  constipation  and  severe 
al)doniiual  jiuins,  apparently  due  to  contraction  in  liealing  ul'tlie  lar^t!  intes- 
tinal ulcer.  Bcatli  ftnally  oucurred  from  thia  state  of  the  inlestinca.  The 
fonnation  of  the  diplitli<>ritir  |K>lliele  upon  the  vulva  and  vaginal  walls  \s 
not  iiifrciiueut,  and  in  |>urturieut  women  cx[H>Aed  to  diptitlieriu  it  ^mii'timetj 
oceui*?  upon  the  uterine  \va\h,  usually  with  a  taial  rtsnlt.  A  cijusiderablc 
numl>er  of  eas»^  are  on  reeord  in  which  diplitheritic  intlaianmtion  occurred 
U[H)n  tlie  prepiifc  aHer  cin-imUTisiou,  pn.>ducing  the  usual  prwiudo-mcmbiune, 
and  in  one  iustanee  in  my  practice,  referred  to  above,  it  attacked  the  pre- 
puce (he  day  af^er  I  had  dilated  it  wltli  an  iu^trument  clcuu  and  free  from 
infection. 

In  mild  coMrn  of  diphtheria,  in  which  the  pellicle  is  small,  su{)erfictal, 
and  limited  to  the  fauces,  systemic  infection  is  usually  slight;  and  it  is  the 
belief  of  many  that  the  ilisease,  when  of  this  mild  ty|M*,  not  infmpiently 
remains  Uk^L  Uut  in  grove  cases,  in  whieh  the  diphtlieritic  [K-llicIc  is 
extensive  and  deeply  eml>cd»lcd,  systemic  infection  oommooly  results,  not-- 
withstanding  the  most  eHicient  local  antiseptic  treatment.  The  lymphatioa 
and  bhKxl- vessels  which  are  in  iiiuntidiate  ivlatiuu  with  the  uudcr  suriatwof 
the  pseudo-mc-mbrane  take  up  j>ois«inous  ptomaines.  Septic  blood-poisoning 
as  distinct  fn^tm  diphtheritic  bliKxl-poiAiming  is  also  likely  to  occur  in  tboec 
4iisi«  in  whieh  tin;  pweudiKniembniru!  hiw  Iwcome  dark-gray  and  friabk 
from  dcoim position,  producing  an  ichorous  dischai'go  and  uflcusive  breath. 

Tfie  Blfioii — ^The  blcMxl  in  eases  of  a  severe  t\-pe  is  usually  darker  than 
in  health,  and  tlie  clots  soft.  After  death  from  diphtheritic  <Tnnp  it  is  also 
dark  from  the  excess  of  carbonic  acid  in  it.  The  chemical  changes  whicli 
tlie  blootl  umlergoes  In  diphtheria  are  little  known.  HM.  Andral  aod 
Gavarn-t  found  a  iMitahle  diminution  of  Bbrtn  in  grave  infertious  disoasea, 
as  typhoid  fever,  puerpemi  fever,  etc.,  and  it  is  not  improbable  that  the  same 
is  true  of  diphtheritic  bl*Kxl,  althougli  the  exudation  of  blood  is  so  abun- 
dant. M.  Rouehut  and  trthers  have  noted  an  exotwa  of  the  white  corpuscles 
in  the  bloixl  in  diphtheritic  |iaticnts,  so  that,  instead  of  three  or  fijiir  in  the 
field  of  the  miert«!(Ni|)e,  as  many  as  sixty  have  been  counted.  M.  SnnD6 
writes  of  diphtheria,  "  It  is  necessary  to  recognize  iu  the  dark-brown  blood 
an  ahnonuid  aeeumulatlon  of  the  d6bris  of  the  ivd  ixirpuseU-s,  debris  of 
little  abumlancc  in  tlic  normal  state,  augmented  considerably  under  the 
noxious  Influence  of  the  diphtlieritic  poison,  which  lias  rapidly  proilnned 
destruction  of  a  great  number  of  globules." '  Small  extravasations  of  bitxid 
in  the  various  organs  art^  among  the  most  eonstant  lesions.  They  have 
been  must  fretpicntly  ol)servcd  in  the  hmin  and  its  meninges,  tlie  Inngs, 
spleen,  aod  kidney's.     lo  oue  case  which  I  examined  after  deatli,  in  the 
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New  Torlc  Foundling  Asyliiin,  tho  extravasations  in  and  under  the  gastric 

mucotut  tncinlirant*  ])riidu(_'ed  mottliut;  ai*  ^ruit  aH  that  uf  tlio  t^kin  lu  nieanlw. 

Jirain  and  i^yinai  Cord. — Tlic  amitomicul  clmugt-d  otvurriug  iu  these 

oigans  are  in  a  meaaiirc  dc^ribed  in  onr  reniarkri  on  diphthmtic  poral- 

ym».     Ocrtel  diMxivenxl,  as  the  earliest  aimtumii'al  rliaiif^'  iu  tlie  hniiu 

Mod  spinal  cord,  as  well  as  in  the  membrauotj,  a  vouuus  hyperteuiia,  wltli 

email  extra\'a»aitioua  of  bluiKl  *'  not  larjjer  than  a  p-a"  in  (Jie  white  mi-*hil- 

lar.'  matter  of  the  liraiii,  wliiU>  iu  the  eottieal  layer  and  iii  tlie  central  {larta 

sin  extravasation  was  found.    In  tbe  most  severe  forms  of  dn.*  disease,  small 

liiiourrha^  not  lan^T  tliau  a  [tea  were  fouiwl  not  itnly  in  tiit?  cereliral 

rtumogieay  but  also  iu  various  jiurta  of  tbe  brain.     These  produced  some 

fwfteninp  in  their  immediate  neij;rli^''liood.    These  small  hemorrbo^s  have 

Iwa  found  alsd  iu  iir  ujnju  llie  nifdulla  oblongata  and  spinal  cs)rd,  but  with 

ScsB  softening.    Buhl,  in  aiidition  to  the  extravasations  in  and  upon  tbe  brain 

mad  filial  eord,  diseovered  iu  oue  taac  great  uulurpemcnt  of  the  antcrinr  and 

poBterior  ro*jts  and  tlie  gauglionarj-  swellings  of  the  spinal  ner\-cs.     The 

■iPclUag  waA  found  to  l)e  flue  to  the  ar_y'umulation  of  cells  and  nuclei  in  the 

•Aeatlis  of  the  uents  and  to  cxtnivasitions  of  blood.     Tht-se  anatumi<«l 

fWjp*  were  moeit  markt-d  at  the  roots  of  the  luml>ar  nerves.     For  further 

pfirtii^iilarB  n*lat>n^  to  the  [Kitboh^'  of  tbe  ner>-ou8  system  in  diphtheria 

*W  reader  la  refurred  to  our  rt-markH  on  jwiralysis, 

Tlie  most  minute  examinations  of  the  organs  in  diphtheria  yet  published 
we  those  recently  made  by  Oertcl,  and  we  will  present  a  summary  of  them 
in  tli«  following  {lages. 

TWi'/h. — C<tvi'ring  these  oi^ns  is  the  j)6eudo-membrftue,  consisting  of 

»*  luoal  fibrillar  niesh-work,  enclosing  leueoeytes,  cbangrd  epithelial  «?11», 

•wJ  amnrphous  matter :  tlie  older  the  exudation,  the  raarser  is  the  net^work. 

"**  ailenoid  tissue  and  the  s<-pla  have  undergone  hypeq)lasia.     The  fijlli- 

'**  are  erowdcd  with  cells  ^s'hich  have  undergone  necrobiosis.     As  a  n^siilt 

**  «ie  nwTtibinsis,  masses  are  fomiod  of  \'arioua  sha|ips  and  hizcr,  staining 

"'''*|>lv.     In  «jnse(|UfiK-e  of  the  neerobioeis  and  degenerative  changes,  the 

'"l'ic-dt»  become  a  hyaline  net-work  infiltrated  with  hueocj-tes  and  granules, 

I"  ittlvanred  cnaea  the  adenoid  and  cfmnectivc  tiasups  undergo  a  similar 

'"'^'^biolic  f'hang(%  and  are  so  blended  witli  the  pseudo- membrane  that  it  is 

'"u»<nilt  u»  determine  where  the  latter  ends  and  Uie  tonsillar  tissue  begins. 

1"^  vcmels  of  the  tonsils  nndcrgit  a,  hyaline  thickening  of  their  walls ;  ami 

'*  th»  occur  chiefly  In  the  iutinui,  total  occlusion   may  result.     In  the 

*■*»«»  ininie*liately  surrounding  tlie  tonsils,  hyaline  degeneration  of  the 

•■tticiilar  fibres  occurs  (Zenker*!*  (b-generation),  and  the  wmncdive  tissue 

™*WWft  the  muscular  fibres  is  infiltrated  with  leucocytes. 

KiiiciVr/  Snrftiiv  and  VntUi. — These  parts  are  often  als5  eovenxl  with 
i^t'Klo-mcmbrane,  and  an*  more  or  less  changfil  by  the  application  of  rcine- 
^^  Tlie  line  of  seiMiration  of  the  ejtudate  and  underlying  tissues  canmit 
*  rrnilily  ilistiiiguishc*!.  The  npi>er  portion  of  the  diphtheritic  ])elliele  is 
fiUtU  with  baiieria  and  witli  leucoevtea  and  other  i^lls  whicli  have  under* 
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go0o  na-rubius'iB.  In  the  mucosa  next  to  tite  psoudo-mcmbrone,  hyaline 
degeneration  of  the  connective  tissue  nrruis,  and  Uie  mucosa  is  infiltrated 
with  txWa  wiiiirli  Lave  undergone  nuirktxl  changes.  The  nuclei  of  tlie  <!<oo- 
ncciivc-tistiue  cells  exhibit  various  stages  of  degeneration  and  dccar,  though 
the  cells  may  retain  their  form.  The  deeper  layers  uf  the  mucosa,  like  the 
uj»i)er,  am  infiltrated  with  IcuwK-ylts. 

The  uvu/a  in  severe  cases  is  usually  swollen  and  ccdeiuatous,  and  some- 
times entirely  coverwl  by  the  diphtheritie  pt'llicle,  AVIum  the  uvula  ia  in- 
volved in  the  general  faucial  iutlanunatiuu,  uccrobio»i»  of  the  cells  and 
nuclei  oecuni  iu  every  part  of  it.  The  cells  in  the  arterial  adventitia  aud  in 
the  porivaseular  tissue  exhibit  niKTolnotic  change,  their  nuclei  Iieing  disinte- 
grated. Iu  tlie  uvula,  also^  liyuline  degeneration  uccure  in  the  walls  of  tht 
vessels. 

Epi<floUl». — The  epithelial  cells  covering  the  q>iglottis  undergo  marked 
proliferation  early  in  the  diseaae,  ami  are  iniiltrated  with  leneoeytea  They 
Hoon  lK!gin  to  undi'i'go  deg<?nemti4)n,  fnnniug  graindttr  niu.sH(^  An^an  of 
necrobiosis  occur,  and  tiually  hyaline  d^enerotion  of  (he  net-work  take£ 
plm«.  Tlie  leucfK'ytes  extend  deeply  into  the  niueons  niembraup,  followed  by 
degenerative  and  netTrobiotit;  changfa.  In  pla^-es  the  epithelium  ih  thruwu 
ot}',  and  a  pseudo-membrane  forms  of  exuded  libriu  aud  uecrobiotic  leucocytes 
and  epithelium.  Bacteria,  along  with  leueocj-tes  and  degenerated  epithelial 
oelU,  iK!CUj)y  the  meahes  of  the  psendo-mendirune. 

Luii//s. — The  auatomitttl  eharat:ters  i>f  tlie  air-iiassoges  are  ftdly  treated 
of  in  the  article  on  diphtheritie  croup.  Catarrhal  bronchitis  is  c<ommoa  in 
diphtheria.  It  ia  not  often  a}>sent  in  cr*tnp,  and  one  of  the  chief  sources 
of  danger  in  this  disease  is  the  extension  of  pscudo-uiembraue  Irum  tl« 
lar^'ngo-trachcal  surface  to  the  bronchial,  and  tiic  transformation  of  th€ 
cailarrhal  into  a  croujMius  inHmnnintion.  Wheci  broneJiitiH  txv-nrs,  tin-  in- 
Humtuation  cri-eps  dowiiwaixl  gradually  fnjin  the  larjugo-lruchcal  suHacv, 
and  its  severity'  is  pnjportionatc  to  the  dc^rrce  of  extension.  When  there  u 
a  gpupral  hniiichiiis,  ami  it  is  very  lisible  to  l)oivmie  enniptniB.  the  muco- 
purult>iit  cxudutiun  is  abundant.  When  pst!ud(r-meinbniuouH  bronchitis 
occupi,  thci'e  are  usually  portions  of  the  bronchial  tree  in  which  the  in- 
flamniation  n'mains  catarrhal.  One  of  the  chief  sources  of  danger  in  diph- 
llierilic  croup  is  liie  extension  of  the  iuflaniinatiim  to  Uie  hnmehial  tubes, 
aud  the  abundant  secretion  of  muco-pus,  whicli  clogs  tlie  tubes  and  pre- 
vents pro|»er  decarbonization  of  the  blood.  When  the  bronchitis  becomes 
croupous,  a  thin  easily -detached  film  appears  upttn  the  intensely- re<l,  hyper- 
wmic,  and  swollen  bninchiul  surface.  It  increases  in  thickness  and  firm- 
ness, and  assumes  a  dull  white  color.  Still  later,  it  Ijccomes  tliieker,  firmer, 
and  of  a  browuish-gi-ay  color.  Wlialever  the  stage  of  the  inflanimntion, 
tlie  psendo-mcmbruue  van  always  be  readily  detached  from  the  brouciiial 
surface,  since  its  relation  to  it  is  one  of  apposition,  and  not  of  integral  oon- 
mn-tion  as  uiNiti  the  phnrk'iigeal  surface.  In  tiie  hirge  tulifs,  nnrl  those  of 
medium  size,  hollow  cyliudcrs,  more  ur  less  complete,  form;   but  in  the 
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smaller  tubes,  if  the  pseudo-membrane  extend  to  thom,  solid  cylinders  are 
produced.  Frequently  in  the  bronchial  croup  of  diphtheria,  while  the  entire 
bronchial  snr&ce  is  intensely  red  and  swollen,  the  i)SCudo-membrane  is 
absent  in  certain  parts ;  in  other  parts  it  forms  cylinders,  in  other  parts  still, 
longitudinal  bands  of  a  ribbon  shape  are  produced,  and,  in  more  or  fewer 
of  the  minuter  tubes,  plugs  which  entirely  fill  the  lamina  and  prevent  the 
entrance  of  air.  The  alveoli  beyond  these  plugs  gradually  collapse,  and 
more  or  fewer  of  them  return  to  the  uncxpaiided  fcetal  state.  From  the 
tubes  whicli  are  still  t>ervious  the  muco-pus  is  with  difficulty  expectorated, 
on  account  of  its  viscidity,  and  the  thick  muco-pus  which  collects  contains 
floating  particles  of  pseudo-membrane.  Pseudo-membranous  bronchitis  in 
diphtheria  is  in  nearly  all  instances  an  extension  of  a  larj-ngo-tracheal 
croup.  It  occurs,  according  to  Sann<i,  most  frequently  between  the  second 
and  sixth  days. 

Various  forms  of  pulmonary  disease  occur  in  diphtheria,  usually  as  a 
complication,  and  often  as  a  final  result  of  the  downward  extension  of  in- 
flammation from  the  larynx,  traciica,  and  bronchial  tubes.     Splenization, 
atelectasis,  and  broncho-pneumonia,  the  inflammation  commencing  upon  the 
lairngo-tracheal  surface  aud  extending  downward,  are  common  eomplica^ 
tions  of  diphtheritic  croup.     Broncho-pneumonia,  like  pseudo-membranous 
laiyngo-tracheitis  and  pseudo-membranous  bronchitis,  uiwn  which  it  laigely 
depends,  occurs  usually  in  the  first  week  of  diphtheria.     In  one  hundred 
and  twenty-one  cases  of  broneho-pneumouia  complicating  diphtheria,  ob- 
served by  Sann6,  tlie  pneumonia  commenced  in  two  on  the  first  day  of 
<iiphtheria  and  in  seventy-one  Iwtwecn  the  settjnd  and  sixth  days  inclusive. 
Pulmonarj'  congestion,  o(vupying  by  preference  the  dcjwnding  portions 
oi"  the  lungs,  especially  the  posterior  and  inferior  portions  of  the  lower 
Jol>e8,  is  also  not  infrequent.     It  occurs  when  respiration  is  obstructed  in 
croup,  and  when  the  circulation  is  feeble  in  consciiueuce  of  hcart-failnre. 
Ix^   the  dyspnoea  which  accompanies  paralysis  of  the  pneumogastrics,  venous 
coiagestion  of  the  lungs  commonly  occure. 

The  pneumonia  which  occurs  in  diphtheria  usually  results,  as  stated 
atfcove,  from  extension  of  inflammation  from  the  bronchial  tubes,  occurring 
**-T-gely  in  cases  of  pscudo-membnmous  bronchitis.  It  is  a  broncho-pneu- 
'^^onia.  Simple  pneumonia,  or  pneumonia  ocwirring  independently  of 
**">3ncliiti8,  is  also  sometimes  mot  with.  Peter  cites  a  case,  aud  Sann6  states 
*"*a.t  he  has  observed  forty-eight  cases.  In  nine  of  thirty-two  of  these 
*^^^*«8,  verified  by  autopsies,  he  found  gray  hcpatizjition. 

Peter  found  the  lesions  of  pkurmj  nine  times  in  one  hundred  and 

'^■^'^nty-one  autopsies  in  diphtheria,  and  Sann6  obsei-votl  tlicm  in  twenty 

'^'^Sca.    The  latter  writer  says,  "All  forms  of  diphtheria,  but  particularly 

^'^up  and  pseudo-membranous  bronchitis,  are  to  he  found  with  pleurisy. 

"leurisy  always  accompanies  some  other  phlegmasia." 

Vmcular  emphysema  commonly  occurs  during  the  progress  of  croup. 
Wlienever,  in  consequence  of  occlusion  of  the  tubes,  a  considerable  part  of 
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8  lun;^  fails  to  receive  air.  its  olvwjli  bt-giu  to  retrael  odiI  coila|>sc,  and  the 
alveuli  wliicJi  rwcive  air,  which  are  priiipipally  those  in  the  superior  and 
anteriur  jwrtioiis  of  the  UmSt  ai'e  overdisteudtd,  aiuoe  ilieir  fuuiiiun  is  cwm- 
pCQsaton'.  Vesicular  emphysema  eonscqueutly  result^  aud  in  excepLioual 
instances  the  vcsirlcs  niptuiv  and  the  cscaiied  air  pau^wi  inw  the  connective 
tissue,  jmnlueiu^  iutemlitial  euipliyHeiiui. 

Pu/moiiiin/  apojdtxy  occasiunally  occurs,  the  extravasaiioos  usually  being 
of  small  size  and  disseminated  through  the  lungs.  It  is  most  frequent  in 
uialigtiaiit  ea.-ies, — iu  e:iHK4  attended  by  prtifuund  bl(KKl-[H)is<^)uiug.  It  lian 
been  attrilnilcd,  in  some  instances,  to  pulmouar>'  emboli  resulting  fnmi  car-  - 
diae  thronilw^is,  or  niicrobic  niiisses,  interit^pted  in  the  capillaries.  Pul- 
niunnrif  iflann  also  (Kx-asioually  oeeurs,  esjHX-inlly  iu  «i»es  of  broudiiul 
croup,  pulmonary  congestion,  and  broncho-pneumonia.  Oertel  in  bis  recent 
microscopic  examinations  of  the  lunirs  notc<I  suhplcuml  hcmorrliagcs  and 
hemorrhages  extendinrr  to  the  alveuli,  which  were  comprcswd.  "  Leuo 
cyteR  infiltrateil  the  alvndar  septa,  and,  in  later  adages.  Invaded  the  niveoli, 
the  epithelium  of  which  became  detached  and  the  charaelei-!*  of  euturrlml 
pneumonia  were  thus  produced.''  Some  alvcoH  contained  fibrinous  exuda- 
tion, and  in  one  severe  caise  tlie  alvifilar  contents  connisted  of  nuclei  which 
exhibited  disintegrating  changes  somewhat  like  those  in  naTubiueis. 

Lymphatic  OUuvU. — Erdai^ement  of  the  eer\-ical  and  submaxillan* 
glandn  is  of  cx>mmou  ocirtirn-mt!  in  diphtheria,  anil  It  Ih  a  dia^io?4ic  svmp- 
ton)  of  some  value.  Hyperplasia  of  the  cells  of  these  glands  occurs,  with 
nnmeriMis  hemorrhagic  points  in  their  rnjwiilos  and  in  the  periglandular 
tissue.  Points  of  nwrobioaif*,  stainini;  faintly,  iwi-ur  in  the  ghmds,  more  iu 
the  cortittd  than  iu  tbc  central  portions.  The  eells  ejdiibil  evidences  of 
disintegration  ;  and  when  this  process  is  advanced,  granular  masses  form  in 
tlie  afl'wtwl  f(K;i.  liyalino  dt^eneration  is  alno  obser\*ed  iu  portions  of  the 
glandidar  tissue,  a  dcgeueratiou  common  in  other  orgaus  iu  diphtheria. 
Where  disintegration  is  not  too  far  advanced,  cells  with  polymorphous 
nude!  are  oljservt^, — i-vidnmiir  of  an  active  hy[>er|»IaHia.  Hyper|>lasin  with 
points  of  hemorrhagic  extravasation  takes  place  also  iu  Uie  bnmchial  glands, 
but  fewer  points  of  necrobiosis  occur  thau  in  the  rer\'ical  and  submaxillarv 
glands,  and  thew  chiefly  in  the  fullirles.  The  lym]>h-dncts  mav  contain 
no  normal  cells,  and  only  those  with  disiutt^rated  nuclei  along  with  otliet 
products  of  disintegration.  ^B 

Heaii. — The  state  of  thf  heart  will  be  in  part  desoril)od  in  our  re- 
marks relating  to  cardiac  jMimlyHis.  Small  extra  volitions  of  bhHxl  nnder 
the  pericardial,  and  less  fi^'quently  the  endocardial,  surface,  liave  been 
observed.  Ot-rtcl  attributes  these  hemorrhages  to  chonges  in  the  walls  of 
the  vessels  caused  by  the  diphtheritic  virus,  and  Buhl,  to  nuclear  prolifera- 
tion in  the  walls  and  mechanical  nbstruction.  Ijcueocytcj)  in  masses  oAi 
ootair  under  tin;  periranlium  ami  endocardium  and  between  the  musculai 
fibres.  S*»mctimcs  the  muscle-nuclei  luive  undei^mc  segmentation  and 
d(^ncrativc  changes.     These  uuelear  changes  occur  mostly  in  fibres  under 
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the  ntdocardium  nud  around  the  oortman-  arteries.  Tltc  nuclei  iu  Uic  niii»- 
rular  txmt  of  the  arteries  are  imT«i-'j(\l  in  size,  and  slijjJit  proliferation  and 
(l>?^|immatiou  of  the  enduUielia  aii<l  Iiiflhratioii  of  tiie  tidveulitia.  at»u  take 
place. 

Afotith,  Siomarh^  TnteMfinfx. — Tlw-  diplitlicritir  pcllide  sometimes  forms 
in  the  cavity  of  Uie  mouth,  geiierallv  in  f^iuull  patihty  ;  but  Uie  buccal  Bur- 
fiwe  is  u.<iually  only  superficially  involved,  except  upon  the  tongue,  where 
ihe  |>rllide  cstcuda  mtirt!  dei'ply.  I  have  rl«('where  rttated  that  the  dijih- 
therilic  exudate  Mmictiincs  aa;ura  upon  ihc  aurtiuK  of  the  8tuuiacli  and 
portinns  of  tlio  intestines,  producing  more  or  less  destruction  of  the  mucous 
mrmbmne.  Necrobiotie  foci  have  been  obwrved  by  Rizzozero  and  Oertel 
Jo  tiic  intestinal  fuUidca  and  agminate  glands,  but  to  a  less  extent  than 
upon  tiie  rtsipiratori-  surfaei:*.  Active  cell-proliferation  and  disintegration, 
and  ckttvagc  of  nuclei,  occur,  but  these  altered  cells  are  mixed  with  others 
which  arc  normal.  The  ppitheliimi  is  for  the  most  part  retainotl  and  normal, 
umI  hyaline  changes  have  not  been  observed  iu  the  ga.stro-ime«liiial  vegiifla. 
The  mesenteric  glands  sometimes  undergo  enlargcmeut  from  hyperplasia, 
ffpecjally  when  the  intestines  are  afl*e<'trtl,  and  points  of  necrobiosis  (urur 
in  them.  Kor  the  most  i»art,  however,  the  giislnt-iulebliual  turlace  is  Ichs 
fmpiently  aiVectcd  than  other  mucous  surfaces. 

SpliYTi, — The  diphtheritic  vims  rmeliea  this  oi^an  thron<;h  the  lilood- 
cttrrcnt  The  spleen  ia  swollen,  ho  as  to  render  its  capsule  tense.  Tlie  pulp 
is  soft,  rising  up  tlirough  the  cut  surface  of  the  mj^sule ;  tJie  futlielcs  are 
larve  ami  prominent ;  in  the  pulp  are  extravasations  of  bhxxl  and  haMna- 
toidin  ma»«t(«,  and  tlie  vt^scU  an-  distended,  ilyperjila-siu  <if  the  splenic 
oorpuscle^  occurs,  which  is  most  marked  around  the  bifurcations  of  the 
•arteries,  so  that  tJie  reticulum  is  U-^a  prominent.  The  fnlliclcs  are  EUr- 
Jt)und(<l  by  a  wide  zone  of  the  nfli<:ulatfd  cells,  among  which  we  find  lym- 
Itlioid  c<jr|iii3clcs,  leucocytes,  and  large  round  cells.  The  nuclei  in  the  cells 
'nnilergu  two  changes :  first,  direct  segmentation  as  in  ordinary  cell-division, 
4uid  fnigmrntalion^  in  whidi  the  i-Jirontatin  is  broken  up  in  ••nmtl,  irrqpi- 
Jarly-dispi>sed  masses  aud  the  nuclear  juice  is  susi-cptiblc  of  staining.  Iu 
^le  Mnlpighiau  follicles  either  numerous  epithelioid  cells  form,  as  mcutioned 
l>y  Stilling,'  or  largt-  (•elU  (xxnir.  The  latter  stain  lu'ttcr  by  coloring  reagents 
"•han  the  epithelioid  cells,  but  less  tlian  the  leucocytes.  The  epitlicUoid  cells 
^jceiir  tnwtly  in  y(»ung  patients.  A  wide  zone  of  leueorytcs  surrounds  and 
Sovades  tlie  follielm.  The  necrobiotic  pnxvsH  ahm  occurs  as  in  otlu>r  ot^ans, 
Vginning  witii  nnch-ar  disintegration,  and  when  at  its  maximum  the  fol- 
licles arc  surrounded  nud  loaded  with  the  altered  nuclei  furnished  by  the 
Yound  or  epithelioid  cells.  Hemorrhages  also  occur  in  tJie  follicles.  In  same 
pmtiBi't«l  cases  the  vessels  of  the  pulp  exhibit  the  hyaline  degeneration. 

/.Mw. — C'flpillary  hemorrhages  take  place  within  tlie  nipsnle,  and  ooca- 
BiootUy  within  the  [Hircnehynia.     Leucocytes  occur  at  certain  points  within 
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tlic  liver,  infiltrating  the  tissue  of  the  orji;an.    They  occupy  the  intcrlobu 
spttcoe,  antl  tlo  not  fxhihit  Du<:lear  duuiges.   The  hepatic  cells  are  uoolianged^ 
or  tiiey  hccoiue  fatly. 

Kidneys. — Albumiuuria  occurs  from  dittercut  i-auscs,  as  we  have  stated 
eLsewhcrc,     Koeble  hrairt-atrtion,  ol»!-tru<*t«l  rcwpiration,  fi.^ver,  and  the  diroo^H 
irritaliug  at-tiou  ol'  the  diphtheritic  virus  U[)on  the  hltxxl  and  the  kiduey^^l 
ore  sufficient  causes.     The  kidneys  may  be  normal  in  cases  of  albumiuuria, 
or  exhibit  different  dcpret*  td"   |iareuchyinatoUa  inflanunatton.      Heraor- 
rhaj^fs,  gluMKTulitis,  and  dibst^-aiiuated   nephritis  arc  cumnion  lesions  ob-^^ 
sensed  in  tlie  kiducys  in  those  who  have  died  having  diphtheritic  albuml^f 
ricninrrhnt^ic  points  iKx-ur  i\*A  only  uuder  the  (uiwule,  but  also  in 
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the  gluuiuruli  and  iu  and  between  the  tubules.     Ccll-iuliltrutiuu  takes  plaofij 
around  the  vessels,  aud  the  cells  exhibit  nuclear  disintegration.     On 
iuiug  the  glomeruli,  thickening  of  Bowman's  capsule  is  s<.imetinic3  observt 
witii  s(imu  albumiiiitus  exudation  underneath  it,  and  epitlielial  pruliferation^ 
and  drs(j^uainatinn.    The  nurlei  and  cndothclia  ul'  tJie  glomerular  (3ipillarii!i« 
arc  increased,  and  the  dii'omatin  aud  nuclear  juice  have  uudcrguue  dia^H 
integrating  and  dtwcnerative  changes,  results  of  inflammation.     The  cnpil-^^ 
larius  arc  theix'fiirc  in  a  dt^rec  dlscastHl  through  tin-  action  iif  tlic  bliKxl- 
poisoD.     The  cpithciiura  of  the  convoluted  aud  straight  tubes  is  also  dis- 
eased.    T}ie  cpithfliid  <'elI.-(,  undcrgoiug  cloudy  swelling,  become  dcta(^ied 
from  the  basemen l-mcuibrunc,  till  (lie  lumimi  with  the  DecroAcd  product^ 
and,  some  of  them,  escajx?,  fornuug  cast6  iu  tlie  uriue.    Oocasimially  only 
the  outer  |M>rtion  of  the  cell  is  nwrosed  and  detnche*!,  the  port  adjacent  to 
the  Ija-scnuiit-mcmbranc,  containing  tlie  nucleus,  remaining  in  ttiia,     OcrtaL^_ 
says  that  whcu  the  entire  cells  are  thi'owu  oR',  granular  easts  are  formc!d|^| 
but  if  only  the  outer  portions  are  lost,  hyaline  casts  are  produced.     Tho 
collecting  tubci^,  Glh-d  with  granular  masses  (xmtaining  broken  nuclei,  oelU 
and  epltlidia,  may  be  dilatc<l. 

The  alwve  description  of  the  anatcanlcal  changes  whieh  oocor  in  tl 
various  oi^na  is  for  the  most  jmrt  a  r^uni6  of  the  rwent  invest  igsitlor 
by  Oertcl.     Whetlicr  his  published  statement  will  be  fully  sustained 
subscxjueut  microscopic  examinations  remains  to  bo  seen. 

Symptoms. — Diphtberia,  like  srarlet  fever,  varira  greatly  in  BCveritT,' 
from  a  form  so  mild  that  uiedieiU  adviee  Is  not  sought  and  the  child  is  nt 
even  coufiued  to  his  home,  to  a  form  so  severe  that  the  s^'stcm  is  at  ot 
ovcrjiowered  and  the  patient  is  Jn  a  critiml  state  from  the  first.  In  genei 
in  the  commemnncnt  of  an  epidemic  the  symptoms  are  mure  severe  tliao^— 
when  the  epidemic  intiuence  is  abating.  During  the  continuance  of  tb^| 
attack,  tlic  prominent  symptoms,  such  as  aiTcsl  attention,  are  often  dispro- 
lM>rti»Hiatc  to  tlic  gravity  of  the  attack.  Striking  cases  illustrative  of  UiIh 
iact  have  occurred  in  my  practice,  the  friends  not  supposing  that  there  was 
any  serious  ailment,  and  not  seeking  mKlir:il  oilvicv  until  the  fatal  termina- 
tion was  near. 

In  benir/n  diphtheria  the  initial  symptoms  are  often  slight,  such 
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luiguur  or  lassitude,  jilight  {-hilHueis  auncMtltfl  by  fever  of  a  light  form, 
mild  hcfldaehe,  pain  nr  uclilug  m  tltc  body  ur  linilis,  tlilr^t,  aiii]  liiiiminKl 
M{)prtitf.  Ur;imlly  liomo  soreness  of  the  tliruat  is  uoliivd  in  bwullowing 
ioou  after  tiic  attack  liejriuH,  aud  tliis  ^mtiuucs.  But  the  patient  with  mild 
dipblkeriu  uftcu  lontiaues  to  walk  abuul,  in  the  belief  tliat  be  ih  afl<!ftt'd 
witJi  a  slight  and  tfinporary  ailment.  Children  with  mild  diphtheria,  iu 
tilt'  poorer  families,  are  uHually  allowed  to  go  abroad,  and  do  great  harm 
by  pro}Migating  tlie  dlseast?.  The  8ynipt*>nis  in  these  nitid  ca.se«  so  elosely 
nacmblc  thnee  from  a  severe  cold  that  tlie  disease  is  liable  to  be  miiitakeu 
fur  it.  The  Klight  tendenietw  or  gcnnation  of  fulnr»j  in  the  liuu>es  nsiially 
experienced  by  those  old  euongh  to  express  their  seiiBations  should  always 
lead  to  an  exaniinatioti  of  the  fauoes, — when  the  cliaractor  of  the  attack 
will  fretjuently  ha  ap|>arc'nt.  A  distitiguiMhcd  clergyman  of  the  Paoific 
Doattt,  who  fell  a  vidini  to  this  diseoHi-,  drettinetl  a  few  nights  lj4?fore  he 
mmpbuncd  uf  bis  iUut^^H  that  hi.s  thiiiut  wa»  rut.  DuubtloA^  l\w  diph- 
tiieritic  iutliunmation  liatl  already  commenced,  so  that  what  »:;emed  a  fore- 
warning had  a  imtiiral  explanation,  80  insidious  waa  the  commencement 
iu  tbit^  vwre  that  the  di»ea.sc  hud  odvaueed  bcyoud  all  hope  of  relief  wheu 
nicdicnl  advice  was  first  sought. 

Soon  aflcr  the  attatik  comnien<!(»,  ing|HKrtion  of  tlw  fauces  reveals  red- 
uce ftf  the  touBillar  Burfiiec,  aud  ibis  cxttiids  uutil  the  eutire  fauces  prebeut 
«u  infected  appearance.  At^cr  the  luiie*  of  twelve  to  thirty-six  hours,  or 
wvu  as  late  m  forty-eiglit  hours,  from  the  commencement  of  the  disease, 
tlu^  dipblhoritie  (L\ndute  JK^ns  to  form  over  the  toubils,  producing  the 
diaractenstie  pellicle.  Before  it  forms  we  often  observe  a  grayisli  color  of 
tlie  prtjminent  jiart  of  the  tonsils,  proihu'ed  by  tlie  inHltratlou  of  the  ruk^iis 
iwrnbraiu',  and  even  of  the  Hurfuiv  uf  the  tou^ilt;,  with  newly-formed  eelln. 
The  exudate  may  appear  as  points,  which  cocdesce,  fitrming  n  [wt^h,  or  aa 
a  pc'llicle,  which  s<x>n  iK-fomes  tliicker  and  at  the  tsume  rime  firm.  Its 
aiialf>mic»l  characters  arc  di«cribed  elsewhere. 

But  iu  most  cases,  in  all  except  of  the  mildest  type,  the  initial  symp- 
tom* &Ti'  more  severe  than  we  have  di^iuontixl  above.  The  attack  in  the 
onliiuirtf  ns  well  as  serftf  form  of  diphtheria  cutuinu'iices  abruptly,  like  scarlet 
fi'ver,  without  a  pn-uionilory  stage,  and  with  pmuouucod  symptoms  from 
the  first.  The  tc4ni»erutmv  rises  to  102°,  lOa*,  or  even  104°  F.,  with  cor- 
n^pfjuding  beat  of  surface,  tlurHt,  languor,  Ioks  or  impairment  of  ap^ictite, 
trndcmeHB  of  throat,  etc.  IX'lirinm  as  well  us  eclampsia  may  of^ur ;  but 
l»uUi  arc  rare.  The  tem|>crature  ordinarily  begins  Uy  fall  after  the  sc^tMid 
or  tliird  day  in  favorable  cai«?«,  and  often  in  thuse  of  a  grave  and  liilal 
type.  Sub«p«|iiently  to  the  tliird  or  fourth  day  the  tom|)emtnrL'  is  Iro- 
'|iiin(Iy  but  little  elevated.  The  diphtheritic  i>oifton,  when  the  syiftem  is 
liilly  under  its  infiiu'nce,  docs  not  exhibit  any  marked  tendency,  like  that 
of  srarltft  fever,  to  increase  the  animal  heat  Even  in  profound  and  fatal 
tiiphlhcritic  blood-itoisoning  rapidly  appnvicbing  nn  imfavitmblc  temiina- 
li'iu,  lite  thei-momeler  often  indicates  nearly  the  normal  temperature,  su  that 
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the  inexpcHetK^  practitioner  may  be  dneivoU  by  tbig  fact  in  hU  pruguusts. 
A  c(tiitinu(?d  t'levatlun  uf  u.ui{K'rature  cuu»id<Tubh'  above  the  normal  shuuld 
lead  tbe  pbyaiciau  to  exumiue  Ibr  some  complktitiuu,  perhaps  uopbriiis. 

The  tonf^o  18  moist  and  nliglitly  furivd.  Many  patientB  vomit  in  the 
commencement ;  and  if  thi^  symptom  ceii»e,  or  bif  not  it-jxuted,  it  U  nut 
of  grave  import ;  but  vomltii^  ocwnrring  often,  so  that  a  wmsidemble  part 
of  the  food  is  rejected,  ia  common  in  grave  eawes,  ami  ia  uu  unfiivorable 
prognuHtie  symptom.  It  freipieutly  is  due  to  uncniut.  The  appetite,  la 
iicvere  cases,  la  usually  [Kwr.  Ropugnauco  to  food  from  loss  of  appetite, 
and  i)ain  in  swallowing,  chamcterize  wtven*  fomirf  of  the  diHeaae.  There 
are  uo  notable  symptoms  referable  to  the  stutc  of  tJic  intestjucs.  The  stooU 
appear  normal,  except  as  they  are  changed  by  the  medieiuea  pre^-riU^l.  In 
all  ejweft  except  the  mildest,  a  rapid  <le«tnietioti  a{  red  txirjiustJeii  oLxrurs,  and 
a  relative  inercase  of  white  eorpuscles.  Hcuce  the  aiuemia  which  is  aoon 
manifesttil  by  pallor  of  tlie  rturfiuf,  and  whirh  rapidly  imTfuaes  as  the  di^ 
ease  advances.  The  early  iobs  of  ihe  teuduu  refli-x  iuis  recently  been  brought 
to  the  notice  of  the  profession.  It  often  oeeurs  ns  early  as  the  first.,  seeond, 
or  third  day.  It  is  fully  treated  of  in  our  remarks  relating  to  dijihtherilie 
|>aralysi&  in  subMt|Ucut  pages.  It  is  a  symptom  of  diagnostic  value.  Diph- 
theritic inHammutions  have  a  marked  tendency  to  produce  hyjierpla^ia  and 
eousequeut  notable  enlargtment  of  tlie  lymphatic  glands  in  their  immediate 
neighborhood.  The  poisonous  and  irritating  products  of  the  iuflainroation 
U|X)n  the  snrfjice  taken  up  by  the  lyniphaties,  and  de|K>sited  iu  the  adjacent 
glands,  pnxlncc  In  them  tejidcmeis,  swelling,  an  incren.sed  afHux  of  arterial 
blood,  aad  a  rapid  increase  of  the  t'cllular  elements.  An  iiifhunnmdnn  Ixilh 
of  the  lymphatic  ducts  and  glands  arises,  with  more  or  less  (edema  and 
sometimes  inflammation  of  the  oiljaoent  connective  tiasiie.  Suppuration  of 
the  glands  and  connective  tissue,  though  it  may  otx-ur,  is  mudi  less  frequent 
than  in  scsirlet  fever. 

IhajtenUttir. — There  is  proljably  no  otiier  disease  in  which  the  ther- 
mometer furnishes  so  little  aid  to  an  undcrsUmdlng  t>f  the  cai«!  as  in  this, 
since  the  d^ree  of  fever  does  not  sustain  any  fixed  relation  to  the  amount 
of  blood-|K>isiming.  Malignant  diphtheria  with  profound  blood-poisoning 
and  approai'hiug  a  fatal  tenuinatiou  may  be  almost  apyretie,  while  a  l>enign 
form  of  the  disease  with  but  little  bliN)d-|>oisoning  may  i"ommenee  with 
ctmsiderable  fever  (102°,  103'',  or  104°  F.).  Fever  in  diplitheria  is  rather 
a  symj>tom  of  the  inflammation  than  of  the  hi oiKl-poi (fining.  Consider- 
able elevation  of  tem(H'rature  in  diphtheria  usually  indicates  an  active 
j>haniigitis,  tonsillitis,  laryngo-tmcheitis,  bronchitig,  pneumonia,  or  ne- 
phritis. Therefore,  although  the  thermometer  doea  not  aid  in  determining 
the  amount  of  b!ot><l-poKsoniug,  it  enables  us  to  form  an  opinion  in  regard 
to  the  extent  and  severity  of  the  inflammation  which  may  lie  present.  The 
thermometer  is  also  useful  when  diphtheria  occurs  as  a  eomplic^ttion  of  an- 
other constitutional  disease,  as  scarlet  fe\'er,  measles,  typhoid  fever,  since  it 
indicates  the  severity  of*  this  disease. 
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is  the  dink^l  history  of  diphtheria  a&  it  usually  occuis;  its  local 
nmnt^station  beiug  primai'ily  u|k)u  the  tousillai'  portion  of  tlic  tuuncA,  and 
cxt^adiug  fittm  the  toudila,  wbcii  the  case  is  severe,  to  tl»e  jHj«ti;rior  surfuco 
of  tbo  fauces,  over  the  anterior  and  posterior  pillars,  and  to  the  uvula. 
The  uvula,  when  it  is  iuvulved,  bwxtmcti  gi-eatly  swollen,  even  t\vo  or  three 
timtfi  ils  uunuul  siise,  so  as  to  He  upun  the  tongue,  aod,  twj>eciully  if  it  be 
covered  by  a  pseudo-memhntno,  to  till  up  the  8pac«  between  the  swollen 
tunsilH  and  inlenxpt  the  vitw  of  tlic  posterior  iJiiR-etn.  When  the  inflam- 
matiou  is  intense  and  the  pseudo-membrane  Jias  not  yet  formed  or  has  lieea 
removed  by  solvent  applieations,  the  tonsillar  portion  of  the  fauces  oAen 
pnsiaite  a  grayi^li  apiKurun^t',  fi-oin  infiltration  of  leucocytes.  TIiIh  infil- 
tratiou,  if  so  gi'cnt  as  to  obstruct  the  circulation,  leads  to  necrosis ;  but,  as 
we  have  statwl  elsewhere,  the  necrosis  of  the  mucous  membrane  is  more 
likely  to  occur  when  it  is  still  covered  by  the  pseudo-membrane,  the  piseudo- 
nembrano  and  muroun  surface  Iwinp  incorjionited  with  each  other  and  I)eing 
detached  together.  The  ctihir  of  the  psi-udu-mcmbi-aue,  at  iirsl  wiiitish  or  a 
{nv>'ish  white,  becomes  in  a  few  days,  in  severe  cases,  a  yellowish  brown  by 
ibe  a<'tinn  of  tJie  atmosphere,  and  sometimi-s  by  rxtraviu^ation  of  hliMMl,  Jf 
Ae  meiubmiic  Ix?  abundant,  it  is  likely  to  liave  in  a  lew  days  a  musty  and 
offensive  odor,  due  to  oommencing  decomposition.  The  constant  inhalation 
of  die  hit^hly  poisonous  gases  whii^h  result  is  detrimental  to  Uie  paliejil,  and 
they  increase  the  danger  of  infection  in  others.  However,  witli  the  use  of 
disiofcctnuts,  now  so  commonly  employed,  the  poisonous  gaseous  products 
of  dtvtjmposition  are  not  so  eiunmon  as  in  ibmicr  times.  Hiiioe  the  psinidfj- 
Diunbranr  is  ini-orpiuutdi  with  tlie  mucous  membrane,  and  capillaries  peue- 
t«te  its  under  surface,  foreible  detochmcnt  of  the  pellicle  is  likely  to  give 
rise  to  hemorrhage.  H<'morrliage  is  always  a  l«ul  prognostic  sign.  The 
duration  nf  the  pfleiHlo-mcuibnmo  is  very  variable.  Ou  tlic  avera^%  in 
fiivorable  cases  it  is  from  one  to  two  weeks.  There  arc  cases,  however,  in 
which  the  nloentted  surface;  is  long  in  healing,  and  the  ulcers  are  covered 
many  days  witli  the  grayish-white  diplithcrltic  exudate.  In  exceptional 
eiBefl  at  the  cJoso  of  the  third  or  even  fourth  week  we  occasionally  obaer\'e 
m  the  faucial  surface  diphtheritic  |)at<-hcs  two  or  throe  lines  In  diameter, 
without  surruunding  iutlammation,  in  those  who  consider  themselves  nearly 
well,  and  wlio  would  appear  in  the  streets  if  they  were  allowed  to  do  bo. 
We  will  ctmsider  elsewhere  how  long  eufonwl  sei'Iusion  of  the  patient 
itfaoald  be  enjoined  in  order  to  prevent  tlie  prr>pagQtion  of  tlie  disease  to 


[.JV/ipes. — ^Usiuilly  inflammation  of  the  nostrils  occurring  in  diphtheria  is 
to  Uiat  of  the  pliarynx.  The  phar}-ngitia  lias  wntinued  one  or 
'naredays,  wheu  a  discharge  of  a  thin  senms  apfwarance  occurs  from  the 
DMtribi.  This  is  attended  by  swelling  of  the  Schneiderlan  nu-ndirane  ;  ami 
in  proportion  tu  the  amount  of  swelling  the  respiration  through  the  nostrilB 
u  «Dbarraascd.  As  the  iuHummation  coutiuuea,  the  swelling  increases,  and 
ittpiratioD  ta  aceomjKinied  by  a  niiml  snufHc,  or  the  occlusion  of  the  nuetrils 
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ia  so  great  that  it  is  perforrnwl  entirely  through  the  month.     The  Impcfli- 
mcnt  to  respiration  in  iufiint^  at  the  l)itu*^t  i»  ofU-n  so  great  tlmt  spoon- 
feeding is  necessary.     The  dis^-harge  is  very  atxid  and  irritating,  causing      , 
exooriation  around  the  entrawv  of  Oie  ncmtrils  and  evtm  upon  the  cheekB^^f 
It  soon  bt*<!ouic3  more  viscid  or  less  fluid  than  at  firwt,  and  it  ppcsont*  a^^ 
creamy  apiKuranee  from  the  lai^  proportion  of  pus-corpiiselcs.     When  the 
inflamnuition  of  the  luires  is  severe,  the  glaudri  arutiud  the  arliculatiun  of 
th(*  hiwer  jaw  usually  uudet^  hyperplu.sia,  Ijfcoiuing  nodular  and  2>n3tai- 
ni*nt,  ($0  n^  to  be  apparent  not  only  to  tho  Inurh  but  also  to  tlic  sight. 

Although  ijomiuouly  dipluherilrc  iullanunatiun  of  the  no^al  surface 
seoondary  to  that  of  the  I'auets,  it  is  sometimes  the  primary  inthmunution. 
It  may  exist  for  gome  dnya  before  the  fautxw  becx>me  affertrd,  and  iiniler 
Buch  circuiostauct^H  the  diagnoi^is  ia  fretpiently  not  mode  until  (he  dititcmie  iu 
in  an  advamvd  Htngn  and  profound  btooil-poiiiMining  has  occurreil.     In  naj^il^ 
diplitlieria  the  |>Brudo- membrane  pruljably  occurs  as  early  as  iu  other  foi 
of  diphtlieritie  inHainiuation,  but^  being  usually  out  of  sight,  it  is  not 
served  in  the  first  days  nr  until  it  liaa  ejctonded  ho  that  itH  anterior  Mige  eao 
be  soon  on  insipectiug  the  nasal  fossa.    Fnjm  its  eoncoalc*!  position  it  is  easy 
to  pproeive  why  the  disease  is  bo  frequently  overltMjked  and  a  fimple  nasal 
catarrh  is  suj^pot^cnl   to  l>e  pn^tnnt  when  there  is  nn  inHanmiation  of  tin 
fauces  to  aid  the  diaunosis,  or  it  is  late  in  appearing. 

Nasal  diphtheria  always  involves  great  danger,  since  it  is  verj*  liable 
give  rise  to  aystemii!  infection  from  the  large*  ntimlx^r  of  lymphatics  1< 
in  the  connective  tissues  of  tiie  nares.     In  certain  severe  cases  aceumpanied 
by  swelling  of  tlie  fat*  there  is  reaaon  to  think  that  the  inflammation  hou^^ 
cntcit'd  the  anti*um  itf  Highmore,  a  very  si'riou»  extension.     It  HometimeB^| 
extends  up  the  tear-duct,  producing  its  occlusion,  and  also  along  the  Kustn- 
diian  tulx?.     HcnKirrliage  sometimes  occure  in  nasal  diphtheria.     In  thosft;^ 
who  recover,  the  8<Jineiderian  tnembmiu;  returns  slowly  to  its  nitmial  state. ^| 

The  Eye. — Wc  have  stated  above  tl>at  the  inflammation  sometimes 
passes  along  the  tear-<luct  to  the  conjunctiva,  but  in  other  instances  the 
tiifluuniiatioa  iKx-urs  independently  nf  this  iui«le  of  pni|iagation.  Tims, 
if  a  child  with  simple  conjunctivitis  contract  diphtheria,  the  pre-oxrsting^| 
inflammation  is  very  liable  to  assume  a  diphtheritic  character,  in  actttrdance 
with  the  law  alrtady  stated,  that  diphtheria  attacks  by  prefi?ren(v  surfaces 
that  are  already  inflamed.  I  have  elsewhere  ntatod  that  diphtheria  at  cme 
time  entered  the  ophthalmic  wai-ds  of  the  New  York  Foundling  Asybun, 
mid  three  chllilren,  under  tre:itinent  for  granular  lids,  who  contracted  thp 
disease,  had  diphtheritic  iuflammatioa  of  the  lids,  with  the  usual  |>seud(»- 
membrannns  exudate.  The  result  of  diphtheritic  oonjimctivitis,  even  with 
prompt  and  appropriate  treatment,  is  likely  to  be  disastrous  as  regards  th«^^ 
eye.  The  eyelids  bcc.imc  red  and  greatly  swollen  1mm  axlema,  and  their^B 
under  surface  is  soon  lined  by  a  thick  and  fii-m  pseudo-racrabraue.  The 
eye  itself  is  the  seat  of  chs-mosis.  The  pwuda-rat'mbrane  upon  the  0''ular 
conjunctiva  is  less  firm,  not  so  thick,  and  more  iu  flakes^  than  that  u^kki 
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!ic  palpebral  conjunctiva.  The  eye  affected  by  this  disease  should  be 
cloecly  waU^h«I  and  promptly  and  efficiently  trettU^d  ;  but,  unfnrtiinately, 
under  the  most  judicious  trcatiueut  the  coniea  is  likely  to  became  hazy,  aud 
sloughing  or  ulceration  follow,  with  total  destructlou  of  sight,  aud  perhaps 
p[T>lapsp  of  the  iris. 

The  Ear. — The  ear  may  become  inflamed  by  exteniuou  of  the  luflam- 

mniioD  along  the  Eustachian  tube  from  the  fauces.     The  opening  of  this 

rul«'  upon  lliH  fatirial  surlace  in  nmnU  aud  slit-like  in  the  cJiild,  and  itukderate 

inllaninuitiun  uitd  exudation  arc  i^uliicicnt  to  clu8i'  it.     When  tliU  oeeunt, 

the  patient  complains  of  pain  in  the  site  of  the  tube,  and  in  the  ear.     The 

/•:»mi:itiiHi  of  a  mfUihnine  phi^j^iug  the  tulw  and  the  extwwion  <if  the  iu- 

Hoinniatiun  to  the  cor,  producing  an  otitis  mnlia,  add  very  mudi  to  the 

gravity  of  the  caw.     Perforation  of  the  drum,  caries  of  the  bones  of  the 

i_Mf.  and  that  grave  disease  otitis  interna,  may  occur,  inrreasinp  vcrj'  much 

tlxc  (jnivity  of  the  ciLse.     Fortnn.itely,  this  extension  of  the  inHamiiuition 

%»     nul  frcqucut.     It  docs  not  often  occiir  except  iu  those  malignant  i-ases 

-wHich  arc  likely  to  Iw  fatal  fi*i.im  other  causes.     Sometimes,  also,  a  diph- 

thcaitie  otitis  externa  (Ks-urs.     It  is  usimlly  pm^edcd  by  a  ratjirrha!  inHam- 

au&tion  which  has  arisen    fi'om  utiicr  causes  aud  was  present  ^vhuu  the 

difslitheria  cfjmmenced.     Bezold  dcscril>ed  three  rases  of  otitis  externa  with 

m  diphtheritic  peJlirJe  upon  thcdnmt.'    Moos  and  Callan  have  aim  narrated 


Ilie  Jfotifft. — During  the  progres.'*  of  diphtheria  any  sore  or  abrasion  of 

di<?  month  is  likely  to  l>ecoMie  tlie  swit  of  the  diphthcriti(^  cxmlate.    Usually 

*'*o  fftutts  and  somcttracH  the  uarcs  arc  at  the  same  time  aflcetcd.     The 

(f"  r»litlicritic  pellicle,  commonly  of  small  ojttent,  may  appear  upon  the  inside 

"•     *1m?  chee-k,  the  tongue,  gnins,  and  \\\i^.    Usually  the  irflummution  of  tliefto 

f'*»*ns  is  of  secondary  importance,  but  in  malignant  or  highly  septic  cases  it 

*"**J  Im?  attcmlcd  by  considenible  infiltmtion  and  thi<rkening.     Bu«*a!  diph- 

"'*>»ia,  if  wvcre,  Ja  paiuful,  and  it  nmy  interfere  with  the  proper  nutrition. 

**^* clinical  history  of  diphtheritic  inflammation  of  the  fauces  and  respira- 

*~3' tract  U'low  the  epiglottis  ts  sufticiently  presented  elsewhere. 

(Emphoffwi^  Slomachj  InteHtinett. — The  upp**r  jwrt  of  the  n^sophagus  not 

*"  *«^lii<Mitly  partici|iatcs  in  the  iuHammatioii  of  the  pharynx.    Itft  walls  are 

'**^ ■«'l(i(itil,  and  the  psendo-niembrane  pi-esonts  the  same  characters  as  n|jun 

-    faaece.     Occasionally  n«irly  the  entire  fles4>phagim  ia  the  seat  of  diph- 

'^■iti<'  in  flam  mat  ion,  the  tesopliagcal  walls  being  gpcnily  tiiiekcncd  from 

[*'*'■*  Jtmtion  of  wUs,  and  verj'  vascular.     In  one  of  the  ca.=<'s,  related  in  a 

^***^poing  iMigc,  of  diphtheria  of  the  mrwly-lHirn,  the  oesophagus  waa  in 

trly  its  entire  length  covered  by  the  diphtheritic  pscudo-mcmbmnc.     In 

^ J  (me  itttnance  have  I  observed  a  severe  diphtheritic  gastritis.     In  this 

^^^^  iwarly  ihc  entire  snrfai-e  of  the  stomach  was  covernl  by  a  thick  pellicle. 

*■  *>jbohly  the  inflamed  follicles  did  not  scd'otc  normal  pepsin.     A  few  cases 
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arc  on  record  of  diphtheritic  iiitiuimuutiou  of  the  intestines.     Dr.  A.  Jacohi 
relates  the  case  of  a  child  of  t!irco  years  who  had  diphtheritic  enteritis,, 
Fever,  moderate  teiidfiness  of  the  abdomen  with  but  little  lyuipaiiitiB, 
Btiptttion,  and  great  pnjstratioa  were  the  promiDont  symptoms.   The  autojKfj 
rcvealcl  the  prcscm-c  of  a  diphtheritie  inflammation  in  the  jejnnum  aiid^ 
ileum,  the  im-iubrane  eou^iistiDg  itf  *'a  den»c  net-work  wiLli  granular  eou- 
teuts."    The  most  marked  c&seof  <liphllieritie  intosrinal  inflammation  whieh^| 
has  come  under  my  notice  vrw^  that  of  a  physician  to  whose  rase  I  liave^^ 
elsewhere  rcferrw!.     He  lost  lii.s  apjKrtitc,  hud  fever,  lost  flcali  and  strcngtlij 
had  distress  iu  the  abdomen  which  raided  the  suspicion  of  a  typhoid  fever  j^| 
Imt  at  the  usual  time  for  the  terntinatiou  of  a  aelf-liraited  fever  no  aliaf^*- 
meiit  of  symptoms  occurred.     Finally,  aller  weeks  of  suflcriug,  he  ex[Klli<d 
a  cast  of  the  intestine  sevei-al  inches  in  len^h,  probably  from  the  coloo^^ 
Obstirotc  wustipation  was  the  most  prominent  symptom  dnrinj;  tliis  time 
and  snbscfjucntly,  dtie,  probably,  to  cit^rization  and  contraction  of  the 
iate^tine.    The  |iatieut  died  from  the  etleebi  of  tlic  disease  several  moutlis 
subsequently,  having  suffered  ainstantly  from  faidty  digestion,  abdominal 
pain,  and  »>nsliiNttinn,  which  no  treatment  could  n'lieve  or  lK*nelit. 

Gaiito- Urinary  Ort/arut. — Diphiiioria  of  the  prepuce  commonly  occura 
aAer  some  injur}*.     It  either  arisen  by  direct  inoeiilatiou  upon  an  nbrasioi^H 
or  wound,  or  is  <t>ntractcd  by  ex|KWurD  to  an  infc<4»?d  atinosphcra     Many^^ 
oa.W8  arc  on  i"c<.-ord.     I  have  elsewhere  stalc-d  that  the  eminent  surgeon  M. 
Germain  Sl-*^,  whose  practice  is  in  a  locality  when^  diphtheria  is  endemic  and 
very  prcv.ih'nt.  now  rwonimends  stretching;  of  the  prcpuw  in  nearly  all  cases 
of  narrow  and  ai-llicreut  prepuce  rather  than  circumcision,  for  tJic  reason, 
amun;;  others,  that  diphtheria  is  more  liable  to  follow  the  latter  opcratioiU^| 
Diphtheria  of  Ihi*  pn-piK-e  is  (rontractcd  by  the  use  of  infectcil  instruments, 
sponges,  or  tinj^crs,  in  the  operation  of  eiix*um<-ision,  or  by  the  iierfornuinoe^^ 
of  the  operation  with  clean  instruments  and  hands  but  in  an  infected  atmoaJH 
phcix'.    Thus,  Dr.  F.  I^iugi5  «iw  a  case  of  preputial  ami  scrotal  diphtheria  in 
a  cliild  of  throe  weeks  who  had  been  cireumeised  when  diphtlieria  was  iNvur-^ 
rinj?  in  the  family.'    Dr.  (tivves  states  that  a  boy  who  had  been  etrcumcisedlH 
for  phimosis  was  admitted  into  the  J^ivcqioctl  rnfimian*  with  an  unhealthy 
prei)ucc,  which  Iiaxl  never  heah-<l  after  the  oj»eration.     Weak  and  anfemio 
when   admittc<l,  he  continued  to  sink,  and  died  of  heart-failure.      The 
wound  and  subjacent  tissunt  were  infiltrated  witli  raicrocoocn  presenting  the 
same  chiinictci-s  il«  those  in  i!harynj:?^il  [wtudo-mcmbrancs.     In  a  preceding 
page  T  have  oUudixl  to  a  case,  rehitcd  by  Mr.  Phillips,  of  preputial  diph- 
tlieria  oeenmng  after  cimimcialon  by  infected  instnmients,  and  have  related 
a  case  in  ray  own  practice  of  a  J^cverc  diphtlieria  of  tlic  prepuce,  and  simul- 
tanconsly  of  the  fauces,  occurring  after  instrumental  dilation  of  the  forc-^y 
skin.     Dr.  A.  Jacobi  states  thai  lie  incised  the  upper  [tart  of  (he  prepur«i^| 
in  a  healthy  boy  of  tlirec  years,  employed  slitdics,  and  applied  carbolized 
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Od  the  fullowtiig  day  di|ii]th<>riu  :iltiu-ke(I  the  wound,  witii  the 
tBOflt  BWoUing  and  crvsi|iolatou9  appcarant-c.  The  stitches  wore  removed, 
but  death  4)ccurred  four  dava  after  tlie  openitluii.  Dr.  A.  Jacohi  nltso  relutct) 
the  case  of  a  boy  of  four  years  whom  he  circiimri^tl  auddn-.ssed  tlie  wouiid 
«ith  antiseptic  sohitionj?.     Diphtheria  supervoued,  and  in  a  few  days  the 

»    entire  prepuce  and  a  auiall  pitrtinu  ni'  the  [wuis  becjuae  gaiign*inniH,     The 
boy  eventually  nx'ovcrud,  with  deformity  of  tlie  oi^;au. 
Biliroth  has  ealle<1  attention  to  the  fnet  tJmt  di|<htheria  in  localities 
where  it  ia  prevailiuj^  is  likely  to  attue^k  wnuuds  produenl  by  operations  on 
llic  uriaory  apparatus,  as  allcr  litln)tomy  or  urethrotomy,  and  in  eases  of 
(i^pia  vpsiea*  and  vesi('o-va;pinal   fistula.     The  ioflomiuatioii  under  such 
t-treumstauees  is  ur>nally  UK-alize^i^  but  it  may  extend  Ut  the  n'tniperitiiue&l 
I         comieetive  tissue  and  produce  a  fatal  jMiritonltis.    The  markctl  liability  of  the 
^m    uterus,  vagina,  and  vulva  when  wouuded  iu  auy  way,  as  iu  |>arturition,  to 
1^    heciome  llie  seat  of  diphtlieritie  inflammation  in  case  of  expneure  to  the  infec- 
1^     tion  is  well  known  t(j  the  professio]i,  and  no  pnideiit  olwU'triiuan  will  attend 
^m    aa  obstetrical  cn%  after  visitiujr  a  diphtiieritic  luitient,  without  chaugc  of 
1^    apparel  and  f>ersonal  disinJeetion.     Some  years  aj^u  I  was  summoned  to  a 
young  laily  who  during  tlie  wwk  fidlowing  her  etrtifinenirnt  iiisii^ted  on 
aeeing  her  cbild^  then  in  the  eommcuccmeat  of  diphtheria.     The  child  was 
broujfht  to  her  bitlside  for  a  moment.     Within  a  day  or  two  !!*he  was 
Attacked  with  a  \noK'nt  form  of  mctnt-iK'ritunitia,  which  was  siw.'cdily  fatal. 
Jn  children  diphtheritic  vulvitis  aud  va;^iuitis  occasionally  ocvur,  associated 
or  Dot  witii  pharj^ngitis.     I.  Zit  has  records  of  thirteen  eas(?<  of  diphtlicritio 
vxilvitis,  in  some  of  which  inflammatiitn  wa^s  tlie  first  nianlftwiation  of  diph- 
tlicria.     Diphtlieritic  iuflammatiou  of  the  vulva  and  vagina  is  l^elicvcd.  to 
b*^  rare  without  a  pre-existing  catarrhal  inftanmiation. 

Skin.—\n  cflIorefi4;ence  fs  sometimes  oli»irr\ed  u|m)U  the  skin  during  the 

tiiane  in  which  the  teni[)craturc  is  exalted.     It  Is  the  crt/thema  Jugax  of 

•i^rmatologists,  suddenly  api>earing  and  disappearing.    This  eruption,  which 

*®    <?(>nimon  in  the  febrile  and  inilanimatory  ailWrtioiis  uf  childhoixl,  dijcs  not 

'm  to  present  auy  peculiar  dmraetcrs  in  diphtheria.     But  there  is  anotlicr 

ijition  which  I  have  not  infrequently  observed,  and  which  is  attributable 

■*^  <liphtheritic  tnxiemia  f)r  septicicmia.    It  appears  after  the  sixtli  or  seventh 

^^^^y,  in  the  form  of  nd  points  or  sputs  uot  more  than  a  line  iu  diameter, 

**^**<i  intersperse*!  with  patches  of  effloresecnce  with  irregular  margins,  one 

*^*     two  inches  in  diameter.     This  roeeidar  eruptitm  is  .slightly  mised,  like 

^^  ***t  of  measles.     Simietimes  it  is  pum-tatc.     It  di-sapiH-urs  on  pressure,  and 

^P**    m  practice  it  ha*)  usually  appeare<l  in  grave  cases,  in  which  there  were 

*^*wr  evidences  of  blood-p4>isoning.     Occa.^ioually  extravasations  of  blood 

'-^'^atair  in  aud  under  the  skin,  like  those  iu  internal  organs.     The  pallor  of 

■^Onkin  which  diphtheritic  anrpmia  and  t4)xn>mia  ])nMlucx'  in  aud  after  tlie 

^^*^Dd  week  is  known  to  all  who  Imve  had  experienoc  with  tltis  disease. 

Tlie  auatomliDl  characters  and  symptoms  pertaining  to  the  nervous 

^*tem  and  kidneys  will  be  treated  of  at  length  in  our  reraai'ks  on  albu- 
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minuna  and  paralvms.  Alhuminuria  and  pamlysis,  wUethcr  we  regard 
tfaem  as  syiujri:oius,  compliralions,  or  Hcqtiela;,  occur  »o  frctjucutly  aiid  ore 
of  such  grave  import  tJiat  it  is  proper  lo  ti\?al  of  iheni  at  lenjzth.  They 
are  the  mfwt  itn|K)rtant  »f  the  phejiomena  pt^^ining  to  the  nyniptomatolog}' 
of  diplitheria.  ^y 

Albuminuria. — It  is  perhaps  remarkable  tliat  numerous  epidemics  of^ 
diphllieria  had  been  oliserved  Ix^fore  it  heeame  known  that  alhuiuimiriu 
is  a  eomiiMin  ao?onipaninient  of  it.     The  fiu-t  that  the  kidueys  are  aflected 
so  as  to  give  rise  to  alUimioous  urine  was  discovered  by  Mr.  Wade,  of 
Bimiinghani,  Knglaud,  in  1K57.     The  interesting  pa[H?r  coiiiuniDicaling  bin 
discoverj-  was  piiblinhod  in  The  Midiand  QuarteHif  Journal  of  Maticine, 
1857.    ImniKliately  a.t\cr  irs  apj>caranoc,  the  subject  to  whirh  he  drew  atten- 
tion was  fully  iuvi«tigat«l  in  ditVeivut  countries,  and  in  the  same  year  Mr. 
James  published  Wis  observations  in  the  Medical  T^meit  and  GazeUe,     ^^| 
tlie  f<iUowing  year — IS-'iH — two  uuteworthy  pa[K'rs  appeared  on  the  «un^^ 
subject,  one  by  MM.  Boucliut  and  Empie,  read  before  the  Pari»an  Acad- 
emy of  .Sciences  au<l  publisliwl  in  the  iituetic  deji  H6pilattx^  and  another  by 
Germain  S^',  read  lK;fore  the  Sttcict^'  dcs  Hdpitanx.     Since  1858,  monu- 
graphs  and  reports  of  eases  too  numerous  to  meation  liave  been  pnbH«thpd 
so  Uiat  tlie  literature  of  diphtheritic  alhuminuria  is  quite  iiilL  4H 

As  to  the  frequcucy  of  albiintiimria  in  diphtiicria,  Itouehut  aud  Kmpifl 
ibuud  it  in  two-thinls  of  their  cases,  Germain  See  in  ono-half  of  his,  and 
Sann^  in  two  hundred  and  tu"enty-four  <-ases  out  of  four  hnndnKl  and  ton, 
lu  New  York  (vity,  whurt^  diphtiicria  has  Ixien  many  yeara  natuRdi/zil  a^H 
endemic,  I  made  in  the  years  1875  and  I87(j  daily  examinations  of  ih^^ 
urine  in  sixty-two  consecutive  cases,  and  found  it  present  in  twenty-four, 
while  thii-ty-eight  were  recordixl  exempt.     But  the  pmportJou  of  cascR  a4H 
stated  in  ray  statistics  is  probably  Ix'low  the  truth,  for  the  albuminuria  is 
sometinuw  traiisieutj  and  it  oflen  tK-curs  an  a  mere  tratv  and  is  liable  (o  Iw 
overlooked.     Its  duratiou  is  frequently  not  more  lliau  from  one  to  three 
days,  aud  in  the  majority  of  instances  it  does  not  continue  longer  than  ton 
days;  hut  we  ar(^  all  familiar  with  cases  in  whicli  it  oontinues  titWn  o^^ 
twenty  days,  or  even  months.  ^M 

The  date  of  the  commcnocraent  of  albuminuria  varies  greatly  iu  differ- 
ent cases.  Pcrliaps  the  lai*gest  niimlKT  of  obsen-ations  bearing  on  this 
point  are  those  of  Sann^  In  two  huudntl  and  twenty-four  cat***  albumi- 
nuria was  detoctod  on  the  first  day  of  diphtheria  in  three,  on  the  second  day 
in  ten,  on  tJic  thiol  day  in  thirt}*,  on  tlie  fourth  day  in  thirty,  on  the  fifth 
day  in  Iwcuty-two.  From  the  tiixtli  day  to  the  elcventJi  the  uumltcr  on 
each  day  in  whom  alhmninuria  was  present  for  the  first  time  \'aricd  from 
ten  to  thirty -tlii-cc.  After  the  eleventh  day  there  were  only  nine  new  cases, 
and  after  the  fifteenth  day  only  um-  new  ciise.  Heu(%  from  llii^se  stati(<ti[::a 
wc  iuier  that  there  is  little  danger  tliat  albuminuria  will  occur  after  th^H 
second  week,  if  the  patient  have  oxhibitc<1  no  symplomt*  of  it  previously. 

The  amount  of  ulbumcu  in  the  uriue  varies  greatly  ia  diSerenl  patient 
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from  a.  Blight  cluiidiuesii,  atairely  vii^iiilc  afler  boiling,  U)  bi)  large  a  quantity 
tliat  it  booomts  scnii-soliJ  by  ilie  n{i[>limti<>n  of  beat  or  uitric  acid.     M'lieu 

>tl]t'  pro|K>rtion  of  .ilhunien  is  vpn-  large  tberp  is  ulrtci  usually  a  notable 
dimiautioD  iu  thti  qtiautity  of  iiriue  parsed.    In  ordinary'  i-ases  llic  perteutage 
of  alhnniou  varies  at  dilferent  times.     It  sc»nietimes  di-^jippears  during  one 
or  two  days,  and  we  ai-c  IhI  Ut  think  tliat  tlic  imticnt  is  nipidly  recovering, 
hot  ita  reappnu-ancc  in  full  ({uantity  bIiows  that  the  apjtaivnt  ini|)ruvem<uit: 
was  due  to  some  transient  cause.    "  Nothing,"  says  SanuC%  "  is  more  insu- 
lar tlmu  the  t*oun*e  of  diphtheritic  aUmminuria.    At  imp  time  the  precipitate 
J         is  sudden,  abiimlant,  and   Hcxx-uleut ;    at  another  it  ponimentx-s  wilh  an 
^m    opaqne  eloud,  and  eontiuucs  with  this  characteristic  till  the  time  at  whieli  it 
^^    flisappears.''     Diphtheritie  aUmniinuria  differs  in  many  resjKK^s  from  that 
Iq  aearlet  fever.     The  urine  at  tirel,  when  llie  renal  iIjwil'K'  is  aetive,  some- 
times presents  a  pinkish  tiu^e,  and  tlie  microaitjjK?  reveals  (he  presence  of 
wl  blood -corpuscles,  but  afterwards,  and  in  mild  eases  from  the  first,  the 
^^   urine  exhibits  iwarly  the  normal  appearance,  even  when  \ery  albuminous, 
^B  in  coutradistioetioD  to  its  eloudy  appearance  in  scarlet  fever.     The  sperifie 
^m  gravity-  is  low,  fallrnfi  to  1(110  or  less,  and  ras-ts,  both  granular  and  bynlinc, 
^ft  are  prtwml.     When  iJie  kidneys  are  seriously  iniplieated,  the  quantity  of 
^B  urine  is  usually  notably  diiuiuished.    Great  dimluutiori  is  a  serious  synip- 
H^tom,  and  it  often  precedes  the  fatal  issue. 

^  In  favomhie  rsisps  tliealbrmiinnria  d(K**  not  in  the  average  continue  as 

lung;  as  in  acarlet  fever.    The  iiU>unieu  may  djsapiK-ar  fnim  the  urine  in  two 

or  three  days  if  its  quantity  has  been  small,  and  in  a  laip;  proportion  of 

cases  it  disapj>ean*  witliln  ten  days;  bnt  crises  occur  in  which  albuminuria 

oontinues  many  montli»<,  with  its  (innl  di^piiearauee  and  the  complete  rc»- 

^Boxration  of  the  health.    Thus,  a  boy  of  six  years  treated  hy  me  had  nephritis 

^^fe»Howiiig  a  very  mild  att.ack  of  di]>hth('ria.     His  urine  in  the  first  weeks 

^^V2a^  (Kfldy  lin^red  by  the  ppeaeuce  uf  red  bIo(xl-eorpu<^*les,  but  its  quantity 

^*"a«  normal,  as  determined  by  daily  examinations,  and  it  contained  nearly 

****  cjiiite  the  normal  aniounl  of  urea.     Its  s|)ecifie  gravity  was  at  or  under 

^OlO.     After  a  time  the  bliKid-corpuseles  disappeared,  tlie  urine  when  not 

'^•^^tttwl  had  its  normal  apjiearant*,  its  specific  gravity  became  nomiul,  and 

"**  ^nular  easts  at  first  present  disnppmre*!.     The  |iatieiit  was  nnifonnly 

«_*^»*eerful,  was  free  from   fever,  his  apjK'tite  wa,s  goixl,  aud  no  subjective 

^^*»iptoms  occurrc«^l  to  iudicatc  renal  disease.     Nevertbeless,  after  tJic  lapse 

^*     ten  months^  a  little  albumen  was  still  present  in  the  urine. 

But  (he  presence  of  albumen  in  the  urine,  if  ccm^iderable,  is  an  imfavor- 
**-*l«  proKD^>stie  sign.  SannC-  states  that  in  two  hundrcil  and  thirty-three 
*^*«c»  of  diphtheria  actN)m}muied  by  albuminuria  ttne  hundred  and  forty-two 
^'•hI  iind  ninety-one  itKWivercd.  In  (jne  hum-litd  ftud  sixty  ca«es  in  which 
**<>i[minnria  was  absent,  sixty-three  died  and  ninety-seven  retHtvenni.  The 
***Ui8tic8  of  otiiers  correspond  with  those  of  Sajin6 :  so  that  the  fact  may  be 
^»0pi(icpwl  established  timt  a  lai-ger  pn>poftion  of  eases  of  diphtheria  with 
^'^buminoria  fkerish  than  of  those  without  albuminuria.     It  does  not  follow 
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nooeatsarily  from  this  that  the  aScctioD  of  the  kiducys  wbidi  producer  the 
alhtimlniiria  rontrihutt'S  to  the  fata)  n«iiU,  furallmminiiria  ia  raorf  frequent 
in  grave  cases  liiuii  iu  tliotH!  of  a  miiJ  ty|)c.  The  gravity  whitJi  leads  to  a 
&iaX  rcsuJt  may  be  duo,  and  often  is  largely  due,  to  other  causes  tlian  the 
rcrud  disease. 

Although  ae\'cre  aod  i)o-<-aIIod  malignant  forms  of  dij>hthcria  arc  more 
likely  to  be  oompUcatod  by  albuminuria  than  arc  mild  forms  of  the  die^ 
c-ttSP,  yet,  an  in  warlet  fever,  severe  and  fatal  reiial  di^esise  givjug  rise  to 
aibumiuuria  aouictimes  owurs  iu  very-  mild  oase^  of  diphtheria.  Several 
years  ago  1  attended  a  child  of  six  years  with  the  t^jlhiwing  historj*.  He 
had  mild  pharyiigitiB,  with  »(ar<*ly  appre<;iahle  exudation,  and  almost  no 
constitutional  disturbauec.  On  the  second  day  tlie  patient  seemed  so  nearly 
well  tliat  both  the  ilix'tor  and  the  inti'lligent  gnindunither  who  had  charge 
of  him  did  not  think  further  medical  attewlant*  necessary.  One  week 
8ut}*u><piently  1  wn8  sunimnnctl  to  tlie  child  in  liaste  ou  aaxiunt  iif  nearly 
<umplete  suppression  of  urine.  About  one  drachm  was  passed  each  time,  and 
at  long  intervals.  This  when  heated  betame  serai-solid.  The  late  Prof. 
Aii.«lin  Flint,  who  }<uw  the  tstse  in  iroiisnllation,  and  myself  notified  tlie 
jamily  of  the  extreme  gravity  of  the  case  and  its  approaching  fatal  termi- 
nation, a  prediction  which  watt  verities]  in  forty-eight  hmirs.  In  8uch  rare 
oas4S,  while  tlie  dipJitheritJi:  |mm»(iu  acta  willi  great  power  u|Km  the  kidnej's^ 
producing  a  fatal  nephritis,  its  influence  is  feebly  felt  in  those  tissues  w'hieh 
are  the  usual  seat  of  diphtheritic  inflammation.  Diphtheritic  albnmiDuria 
is  rarely  attenihxl  liy  aiia.'unii  cir  by  Bym{>tomR  of  iinBmic  pr)Iw>ning.  In 
two  hundred  and  twenty-four  cases  of  diphtheritic  albuminuria  embraced  in 
Sann6*s  statistits,  dropsy  occurred  in  only  seven.  Trousseau  did  not  meet 
it  ufhuier  than  in  one  uue  in  twenty.  lU  infrcquency  ha^  lieen  attributed 
to  the  fact  tlmt  only  one  liidncy,  or  only  portions  of  the  kidneys,  have  bren 
aflefrled,  the  sound  portions  jwrforming  sufficiently  the  excretory  function. 

Oertel  eays,  **  The  aibumiuuria  of  diphtheria  is  referable  to  many  canseSi 
of  which  the  virus  circulating  in  the  blood  is  only  oue.  Cardiac  failure, 
respiratory  difficulty,  the  febrile  process,  are  adequate  for  tlic  pnxlnction 
of  this  symptom.  The  kidaevn  in  (tises  where  albuminuria  has  l>een  present 
may  be  quite  normal,  or,  on  the  otiier  hand,  they  may  exhibit  vaiying 
degrees  of  parenchymatous  inflammation."  '  The  two  common  causes  ap- 
pear to  be  passive  congestion  of  the  kidney's,  as  of  other  organs,  oonurring 
during  the  dyspnoea  of  croup,  or  from  hcart^failure,  tlie  albumen  i^-apiug 
from  the  over-distended  renal  veins,  and  parenchymatous  nephritis,  in  which 
the  tubules  contain  delaclied  and  disiutegrating  epitlielial  cells.  In  paren- 
chymatous nephritis  granular  casts  are  eommouly  pitsenL 

As  rpganls  prognosis,  writers  agree  that  diphtheritic  albuminuria  in  itself 
does  not  tend  to  a  fatal  result  in  nio«t  eases,  the  unoflected  portions  of  the 
kidneys,  as  stated  above,  being  sufficient  for  the  excretion  of  the  deleterious 
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pniductg,  fflpeeuilly  the  urea,  whose  releiiliciii  in  tie  systora  woiihl  involve 
liun^r.     Thcrclorc  Sannf*  says  '*  tliat  Lliphthcniic  albuminuria  is  an  epi- 

*  phenomenon  which  in  the  vn*t  mujority  uf  cjisps  remains  without  in^ueace 
upon  the  course  of  ihe  disease."  But  taaes  do  occur,  as  we  liave  Be(?n  by 
the  history  related  above,  iu  which  tutal  albuminuria,  or  fatal  nephritis 
producing  albuminuria,  does  take  place  as  a  complication  or  set^uel  of 
diphtheria. 

PUunih  in  1881'  exprest^ed  the  opinion  that  the  aUmmiuuria  of  diph- 
thena  results  from  a  simple  transudation.      Rut  more   exact  microscopic 
cxamiiiatioug  show  that  it  is  only  in  eases  of  cruupjil  asphyxia  or  lieurl- 
Eailurc  that  that  degree  of  passive  i*eual  congcstioD  oocura  which  leads  to 
jl J(lmlt^udation  of  ^enmi.     Winn  tiieif  is  no  obstructed  respiration,  and  no 
rkcd  wi^kness  of  the  pulsi;,  the  albuminuria  is  a  result  ajic!  symptom  of 
infectious  nephritis.    Pix>f.  llouehard'  states  lliat  infcrtiirtis  nepliritis,  wlial^ 
ever  tlie  canw  or  source  of  the  infeetion,  is  a  parcncliymatous  nephritis. 
Says  be,  ''The  kiilneys  are  sometimes  augmented  in  volume  and  weight. 
Their  capsule  has  the  ordiimnr'  ai>|}eai-aDi»  and  adlicrciioe.     The  eortleal 
snbatance  appears  sometimes  pnyish,  sometimes  congested  and  spriuklcd 
with  whitish  tracts.     The  medullan.'  substance  preserves  its  nonnal  aspect. 
I  n  kidneys  thus  changed  microscopic  pntliolojjieal  anatomy  reveal-*  intt^ 
j-ity  of  the  tubes  of  Ilenle,  catarrhal  change  of  the  straight  tubes,  and  to  a 
^considerable  extent  of  the  convoluttsi  tul>ea.     In  the  nonvohited  tubes  tiie 
^cntliclial  cclLs  nnuiiniog  in  pluee  are  swollen  and  wMldcn  togi^ther.     The 
cT^lular  mam  is  entirely  granular.  .  .  .  Not  only  are  the  convoluted  tubes 
^|->stnK'ted  by  granular  cells,  but  they  are  fille*!  in  some  points  by  it^lloid 
rri^UT  4)r  by  bloiHl.     The  glumcruli  ap|R'ar  healthy  ;  but  we  Imve  st^ru  the 
g^Iomerular  cnpsulc  distcndc*!  with  bloocl.     In  another  ease  Renaut  has 

P»t-«?n  it  illstended  by  colloid  matter."     Branit  '  has  ol»ser\-<'d  in  diphtheritic 
A.1  bnmiQuria  intense  congestion  of  tlie  cai»illaries  of  the  tubules  and  glo- 
dcntli,  altered  epithelial  cells,  and  tranijuded  blood-elements  indicative  of 
p^rcm-liymaioUH  inflammation. 
^_  Paralysis. — Anothir  veri"  im]«»rtant  symptom  and  setpiel  of  diphtheria 

^P   i«  pftralysis.     It  lias  diagnostic  and  pn>gnostic  value.     Writers  in  medicine 
l»«"ior  to  the  sixteenth  century  were  either  ignorant  of  diphtheritic  paralysiB 
^m    "^  tkey  vaguely  alluded  to  it  when  they  described  llie  extreme  dfbility 
^f   *hioh  sometimes  accompuuies  or  follows  diphtheria.     No  clear  and  certain 
*'''«»on  to  it  has  lx«n  diacovered  in  mcdital  literature  until  near  the  close 
***  liie  sixteenth  centur.'.     Airoixliiig  to  8ani>6,  Nicholas  IjC|K)i»  referred  to 
'^  in  1580,  and  Miguel  Ilcredia  in  KJilO.     Ghisi,  in  a  letter  describing  the 
^Kkmic  which  occurred  in  Creraona  on  the  north  Isink  of  tJie  river  Po  in 
W47-48,  writes  of  his  own  sou,  who  had  paralysis  in  a  severe  fonn  follow- 
'*^  diphtherial  "1  left  to  nature  the  cure  of  the  strange  consequences,  .  .  . 


*  Jlcvue  de  H^ecine,  1881. 


'Jahrb,  WrKindt-rlH-ilk. 
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wiiicli  had  bei'ti  reuiarki-d  iu  iiiauy  who  had  already  recovered,  aud 
bud  c<uutimii>d  lur  about  a  muntb  aAcr  nx'uvon'  from  the  ^re  throat 
ab»cvi».  I>(iritij^  thi^i  ]H>n<Hl^  this  child  bjHike  ihrtiugli  tlw  nofle,  aud  fttod,  [lar- 
tiL-ularly  that  wlndi  wu»  luuct  dulid,  rfiunicd  through  the  naruif,  lu  plaue  of 
•passiug  down  ihu  gullet."  lu  Fraooe,  also,  diphtheritic  paralysis  began  to 
attract  attention  at  or  about  the  time  when  (ihit^i,  iu  Italy,  «  rote  the  aliovt'. 
Chomel,  in  174A,  df»crib«i  two  eiuc»,  following  what  he  dt^siguated  ^u- 
grenous  sore  tlirwW.  The  first  patient,  he  says,  had  not  quite  eommenetxl 
cunvalewenre  at  tlie  forty-tillh  day  of  the  di^eajte,  haviug  Htill  ditficulty  u^^ 
artiinilatiug,  H]H.>aking  tltnmgh  the  uotie,  and  having  the  uvula  [>enduluu^H 
Iu  the  second  ease  tlie  jxitieut  become  squiut-eyed  and  deformed,  but  day 
by  day  as  his  strength  returned  he  n^ainwl  his  natural  appc-arauw, 

lu  AineriLU,  in  1771,  Dr.  Hamue)  I3anl,  uf  New  York,  also  relatrd  a 
case  of  thiit  furni  of  paralyHis.  A  girl  of  two  and  a  half  ypax«  liatl  re- 
covered from  a  diphtheritic  Mire  throat,  and  a  diphtiierilie  itscudu-membraue 
Ujwn  the  skin  following  tlie  application  of  a  blister  had  ditsappeiired,  wbea 
her  convalcsc(!ncG  was  retarfUtl  by  panilytie  symptoms^  "  Whenever,"  aa; 
Bard,  "ehe  atteutptitl  to  di-lnh,  hIk'  was  wMzed  with  a  fit  of  coughing  ; 
she  was  able  to  swallow  solid  food  witliout  any  difficulty.  She  improv 
but  in  the  sccoml  month  she  (!ouI<l  ttearoely  walk  or  raise  her  voit«  i^ve 
whisper." 

Fi-oni  (be  time  of  Oiomel,  Ghisi,  and  Banl,  more  than  half  a  century 
elaps<!il  during  which  diphtheritic  |«i-alysis  attraited  little  attention,  tliou^ 
Jurine  and  AIIki-s  alluded  to  it  in  1809.  It  cannot  be  tloubted  that  cases 
oa'urred  in  this  long  (>eriiMl  wherc\'er  diphtheria  prevailr*!.  but  it  might 
have  been  of  sneh  a  ty\)p  that  the  |karalysis  was  intre«iueut,  tor  Bretonuiuu, 
although  lie  was  fiimiliar  with  (ihisi's  and  Ifiml's  writings,  did  not  recollect 
tliat  he  had  .seen  a  rase  of  diphtheritic  |>anilysis  prior  to  1843.  Although 
a  close  olisen-er  of  diphtheria,  the  paralysis  luid  not  been  observed  by  him, 
or  at  least  had  not  attracted  his  attention,  until  it  ooniirred  in  the  person  of 
his  townsman  Dr.  Turiiin  in  1843.  Twelve  years  sidwetpiently,  in  1H55, 
Bret{mnean  hail  made  a  sufHcicnt  number  of  observations  to  ci»nvinre  him 
tlmt  di])htlieria  frequently  gave  rise  to  a  pecnliftr  form  of  paralysis,  and  iu 
his  writings  of  this  yi-ar  he  ^-allod  the  attention  of  physicians  to  this  fact. 
But  the  opinions  expn-ssetl  by  the  eminent  physician  of  Toura  did  not  gain 
general  ac^vplnrice  until  his  friemi  ami  admirer  Trousseau,  at  first  di.-itnisl- 
fiil  of  the  e.\istonee  of  such  a  paralysis,  had  made  a  aeries  of  observations 
wliidi  fully  established  in  his  mind  the  tlieory  of  Bretonnenu.  His  re- 
marks on  tins  subject,  published  in  hi*  "Treatise  on  Clinical  Medicine," 
are  interesting  as  showing  how  gnidually  ini[tortant  truths  are  revealed  in 
medicine.  He  had  s<tii  as  far  back  as  1S33  a  marked  case  in  the  8i*r\*ine 
of  K&amier  in  the  H<'itel-I>ieu,  and  another  equally  severe  and  typical 
coae  in  IS46,  but  it  was  a  long  time  before  he  i-et-ognizeil  this  ailment  as  one 
of  the  results  of  the  diphtheritic  poison.  Says  he,  speaking  of  the  cas«» 
Been  in  1833  and  lii40,  "They  were  a  dead  letter  to  me,  yet  I  was  oc- 
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ijiuiutcd  with  tlir  case  described  l»y  Dr.  Turjjiiiof  Toiire.    Brctonucau  related 

it  Ut  uie,  and  said  that  it  was  a  ease  of  (Uphtberitic  parulysis.     Tbe  HlaCc- 

Oivut  tk-enuHl  to  nip  iticiwlible.     I  rt'f'twt'd  to  see  anything  more  in  the  (fise 

chau  a  comcidcuci-.  ...  It  was  not  till  about  the  year  1852  lliat,  enlight- 

«><im1  hy  npw  ra»?s,  bcttfr  studied  and  better  interpi-ctwl,  I  iindci'Ht^Hxl  dipb- 

tlicritic  jiamtytiis  ha  Bntiiuiunu  un(l('rHt4HHl  it.     Kroni  tliis  time,  wbeuever 

an  oppurtuuity  occurred,  I  in  my  turn  calked  the  atteiitiou  of  my  oolleai^ucs 

t4t   ihiK  iniimrtant  subject."      The  clinical   teachings  and  ubwrvatitjufl  uf 

Hrvtuuuuiu  utid  TitMis.SL'au  were  widely  n>afl,  and  the  profession  tliroughout 

tlic  worid  soon  recognized  the  fact  that  diphtberia  often  given  riw  tn  a  fnrni 

of  jianUysifl  which,  if  not  pecniiar  to  it,  is  yet  rare  in  other  infectious  diseases. 

>Siu<)e  theiic  oUservaliotm  of  Trousiieaii  were  publi§be<l,  many  ol»ser\'ations 

luivc  bueu  made  awl  many  lunuograpbs  on  dipbtberilic  [randymH  luivc  Ik>i*u 

vrrtUt'U  by  aucb  men  an  lioi^r,  (icnnain  S^k*,  Henuan  M'cljer,  CImreut  and 

Vidpiun,  Gubler.  I>ttiKlouzy,  Su»s,  H.  von  Ziemi^-it,  A.  Jacobi,  and  \V.  H. 

rfhoniiMtn.     But  rbe  nature  of  this  paralysis  and  the  manner  in  which  it 

oCTura  mxv  etill  undetermined.     The  fa<4  tliat  there  is  such  a  psiralvAiH  wan 

>w  in  gaining  acfvptance  in  the  niiuds  of  pbysieians.  and  so  the  cause  and 

iholc^  of  the  jraralysitt  arc  still  not  fully  usc*:rtaiiied. 

CUjtiml  H'udory. — The  Rtatistica  of  ditl'erent  writen}  \*ary  lu  rc^rd  to 

t^Ja«  fpM|Ucncv  of  drphtberitic  jmralysls.     IVoliably  it  is  dLtTei*cnt  in  diBereut 

•  idemicft,  and  some  olwerx-ers  may  oveH(K)k  the  milder  i-jisjcs,  which  soon 

m'cr,  and  which  are  inditnted  by  a  slight  im|>edinient  in  sw:dhnving  and 

a.      slight  iiaivd  intonation  of  the  voice.     We  may  accept  us  upprtjximatiog 

ty%^  truth  as  regards  its  fre<^uency  tlie  following  Btatistics  of  well-known 

»c»«l  poinBtaking  clinii-al   iiwtrnctoi's,  who  would  be  likely  to  detei?t  the 

n^iJdoitt  forms  of  [Miralynis.     In  nine  hundred  and  iliirty-seven  diphtheritic 

<-''^u*w's  ohflf-rved  by  Cadet  dc  Gassiooiirt,  jmralysis  (Kt-uriTd  in  one  hundred 

»*»«^  Iwenty-oight.     Sixteen  awl  f^ix-tenths  jicr  (viil.  of  Iloger's  casea  of 

**  ■  J»litlieria  hail  fmralysiR,  and  eleven  per  cent,  of  Sannfi's  ctises. 

But  it  must  be  borne  in  mind  that,  since  paralysis  18  in  most  in!*tan(v*< 

T**>»»t-diphth critic,  those  severe  cases  which  are  spei'dily  fatal  fmm  bloixl- 

l***iiirmtDg  or  cnjup  do  not  live  long  enough  to  suffer  from  it,  aud  such  caaes 

"^*'o*iiil  be  more  likely  lo  have  the  [taralysis,  if  they  lived,  than  the  milder 

which  recover.     Hence  It  has  been  cstinmted  that,  if  all  dij)btheritio 

lived  anffiriently  long,  one  in  every  four,  or  even  one  in  every 

****■*»,  woidd  exhibit  jMindytic  symptoms. 

7Tm«  of  Ommcntyn\^nt. — In  moBt  instances  the  |NinilysiH  <loes  not  l>egin 

**Qti|  the  p»eriod  of  apparent  convalesw-nce  from  dlphtlicria,  au<l  the  pseudo- 

^'^••iiihrann  has  nearly  or  quite  disapix-arod.     Sann£  says  it  most  frequently 

*lM>'ari(  from  eight  to  fifte<'n  dayj^  after  recover)-,  the  limit  perhaps  cxtend- 

"^)?  til  thirty  days,  hut  be  mUU  that  it  may  appear  from  the  fitlli  U)  tlic 

^'■^v«nt))  and  even  as  cnrly  as  the  second  or  tliird  day  of  diphtheria.    Cadet 

^  (iimtconrt  states  that  in  twenty  of  hia  cases  the  par.dysis  began  before 

vui  (liHap|kearanoc  of  pscudo-mcmbrnne,  most  frcc^uently  about  the  se^Tnth 
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or  eighth  day  of  diphtlieria.     To  two  it  commeaoed  on  tlie  tliird  ilay,  ai 
once  iu  a  pn)luu;^(>Ll  diphtlieria  it  b^piu  ad  lute  an  the  thtrtv-tifih  day, 
pseudo-membrane  still  bciug  present.     Usually,  aocordiug  to  my  oljwirvi 
IJonSf  when  paralysis  follows  diphtheria  tiie  na^  voice  and  some  irapodi- 
miMit  in  swalhiwin^  are  ohaervt^l  early  iu  the  ataj^e  nf  cuuvalesoeuM>,  and  at^ 
a  iai^!r  imrJod  niiisehs  remote  from  the  fauouy  may  or  may  uot  be  anVx:led." 
Dr.  L;  E,  Holt  exhibited  to  the  New  York  Clinical  Sodety  in  Det^mbor, 
1887,'  a  child  of  two  yearn  who  had  diphtheria  in  Aujrust  and  a  HiK*<>n4^ 
attmOt  in  the  middle  of  (JctoUjr.     IShc  couvaleseod  slowly,  and  in  her  cou-i^fl 
valesceuoe  had  no  paralytic  symptoms,  except  a  nasal  voice,  until  Dooember 
1,  when  multiple  paralysis  suddenly  di'velo|)«l.     A  brother  of  this  luUtent 
al^)  liml  diplithcria  in  Octt>l)er,  moderulA'iy  severe,  and  early  iu  couvalt's- 
ocnoe  paralysis  of  the  muscles  of  the  palate  began,  followed  by  thai  of 
other  muscles ;  but  it  was  not  until  the  middle  of  December  that  the  lower 
extremities  were  paralyzed.     Tht«e  cases  are  examples  of  the  usual  modo^ 
of  eummencement  aiul  extousiun  of  the  paralysis.  ^| 

Diphtheritic  paralysis  is,  therefore,  with  few  cxoeptions,  a  late  symptom 
of  diphtlieria,  or  a  Hrrjuel ;  hut  Dr.  Boissarie'  has  related  (awes  in  w^hieh 
tlie  paralysis  was  not  preceded  by  the  ordmarj'  symptouw  of  dij>litheriit, 
and  whicJi,  so  far  as  I  am  aware,  are  unique.  An  officer  in  the  police  had 
been  ailinjr  two  or  three  days :  he  had  a  nasal  voice,  awl  drinks  returned 
through  the  nose.  On  insi»eeliou,  the  velum  {udati  was  found  insensthle 
and  mntionlesft,  but  the  fiiuces  were  otherwise  in  tlieir  normal  slate.  In  the 
hospital  aldiijiftide  the  hamieks  in  which  tlie  above  <ase  txvurred,  a  young 
niau  without  fever,  rethiL-ss,  or  swelling  of  the  fautts  had  alsct  a  nami  voice, 
and  return  of  li(|uid  fofnl  throu)j:h  the  nose.  The  porter  of  the  hosjntal 
was  similarly  Rffe<-ted,  anl  the  d(^>ctor  stated  that  <rertain  other  patients  in 
like  manner  presented  symptoms  of  jtandysls,  williout  tlie  history  of  aii 
ante<*'dont  diphtheria.  Dr.  Reynaud,  railed  in  consultation,  expressed  the 
opinion  that  the  jiaroly^is  had  a  <liphtheritie  origin ;  and  tliis  opinion  was 
stivn;.;theuwl  by  the  tx.furrenee  immediately  at\erwanlb  of  an  epidemic  ctf 
diphtheria  in  the  place  where  these  coses  occurred.  It  appean-d  as  if  the 
diphthcritie  |K)isou  hatl  attacked  the  kidneys  without  manifesting  itfi  action 
in  any  other  ]>art  of  the  system.  Certainly  such  nnnarkable  eases  should 
have  been  more  miuutely  examined.  It  is  remarkable,  itmsmuch  as  diph- 
theria, ia  so  widely  spread  and  sn  cleeely  studied,  that,  if  paralysis  is  some- 
times the  only  maniRrstation  of  the  operation  uf  the  diplilberitic  poison, 
other  similar  cases  have  not  been  olwcrved  and  re|JortetI.  It  is,  in  mv 
upiuiuu,  more  prnlmble  that  in  the  above  cases  diphtheria  had  occurred  of 
80  mild  a  t(>mi  that  it  t^scnped  notice.  I  have  related  elsewhere  a  case  ii^H 
which  diphtheritin  nllinmiunria  was  preceded  by  diphtheria  of  so  mihl  &^ 
form  as  rcg;arded  tlic  usual  mauili-stuitons  tluit  it  nearly  escaped  detection. 


'  New  Yirk  Medical  .foiirna],  Deo,  1887. 
■  Gazette  Ucbdoouulaire,  1881. 
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and  yet  tlie  renal  complicatiun  or  sequel  was  so  severe  that  death  resulted. 
lu  utiother  tii^luiRt;  u  littli*  g:ir1,  not  i-(Mii|)l!iiniiiir  of  Iicrself,  \vi\  a.  isill  for  a 
visit  to  her  brotlier,  wliom  1  I'ouud  with  cliphtheria  of  rather  a  severe  ty|jc. 
At  the  time  of  my  visit  she  was  playing  with  other  children  in  the  street, 
and  it  ixvurnxi  to  me  to  ^-all  her  in  nnd  t'xaniini'  her  tliroat.  To  the  finr- 
priae  of  the  lamiiy,  the  eharaeteristic  diphihorilic  pat^-'li  was  olwerved  over 
one  tonsil.  Such  mild  walking  taws  are  not  infre(juent  iu  New  York  City, 
where  diphtheria.  estat^Hhluxi  for  many  years,  ia  ounHLintly  prci*ul,  some- 
times pernicious,  and  speodily  fatal,  but  iu  other  instuntx-b  having  a  ty|)e 
at  the  extrnme  of  mildiHt<fi  and  with  no  pvidonre  of  l>lood-poi&oning.  All 
physicians  who  Iiave  iia<I  miieli  ex|)erieuc«  with  diphtht^rin,  an  in  locslltits 
where  il  is  naturalized  or  undemio,  can  recall  cases  in  which  a  sequel  of 
diphtliena,  siirli  as  |)aralyrtis  or  albnminnria,  has  le<l  to  an  amirate  diag- 
nosis of  a  prc-existJng  throat -afleetton  which  was  ho  mild  that  it^  true  nature 
was  not  snirijHiU'd.  In  this  n-fipci-t  dijihtluTia  rfSMUiblcs  ftairlt^t  fever,  which 
also  presents  an  ctiually  varialfle  type,  from  estrenie  niildnc-ss  to  a  fatal 
^pverity.  Henoe  it  seems  prolialde  that  in  Boissarie's  cases  diphtheria  of  so 
xuild  a  form  that  it  ewajxHl  notiitr  had  pn^xxlt-d  tln!  pandytic  nmniffslaticm. 
The  pamlysis,  as  a  rule,  atleets  both  motor  and  sensory  Der\*es.  Thus, 
3  a  paralysis  of  the  velum  and  pharynx^  amestliesia  more  or  less  marked 
oxurs  of  the  velum,  tlie  isthmus  of  the  fauces,  and  Uie  walls  of  the  pharynx, 
»n  ad<.htioa  to  the  motor  paralysis.  In  the  more  severe  cases,  anresthesia 
■Mr'/rii  absence  of  reflex  action  octjurs  not  only  over  the  entire  pliarynx,  but 

»stls<t  over  the  epiglottis.     The  <n»mliinati<in  of  raotttr  and  s(;nson-  paralysis 
»''oiild  be  ixtrue  iu  mind  iu  studying  the  cause  and  nature  of  the  ailment. 
Tije  muscles  alfectrd  by  diplitlieritic  i»iir;i]ysis  atrophy  as  in  other  forms  of 
y*<*t*aly8i8.     Dr.  H.  von  Ziemswn'  says  thai  such  markixl  atmpiiy  does  not 
■^•^^^■^lar  in  any  other  disease,  except  in  acute  poliomyelitis  and   saturnine 
JF***-»-«lysis. 
^k  The  symptoms  and  courae  of  diphtheritic  ]mralysi9  vary  according  to  its 

^Voo^^tiou  and  the  muscles  affected.     Therefore  we  will  sketch  the  cliuical 
^^*  ■**t:<jry  of  its  various  forms  scpanuoly,  lieginning  with  that  whicii  is  fii'st  in 
***X«^,  most  fn?(jiient,  and  least  dangerous. 

1.  Lotot  of  the  I'endon  litifvxc^i. — In  1882,  Dr.  Buzzard  made  tlie  obser- 

*^**-ion  tliat  the  knee-jerk  is  absent  iu  rsises  of  <lii»hlheritic  paralysis.     Bcn-n- 

, '  stated  tliat  loa*  of  knee-jerk  may  prcL^-dc  other  nerv<ins  symptoms,  or 

L3.-  occur  without  other  symptoms  indicating  impairment  of  the  nervous 

T^**t*m.     He  also  stated  a  fact   now  genemlly  admittetl,  that  the  loss  of 

^^^**se-jerk  may  liave  a  diagnostic  value  in  iudicjiting  the  diphtheritic  nature 

^y    a  prcH^xisting  obscure  disease.     But  the  prf<fession  in  this  country-  had 

**^t-le  knowledge  of  the  loss  of  the  tendon  reflexes  in  diphtheria  until  Prof. 

^    X.  McDonnell,  of  tJie  Montreal  Geaeml  Iliwpital,  nwl  a  (laper  on  this 


'  Klinijwhc  Vortriije,  1887,  No.  iv. 
>  Vin-bov'a  Archiv,  Bd.  xcir. 
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subject  before  the  Canada  MtxlittU  A&KJc-iation,  August  31,  1887,  and  pub- 
lished it  in  tlie  Meilical  Netcs  of  Philadelphia  in  the  fuUowing  October. 
Dr.  McDonnell's  ob(Ser\'ations  relate  U>  eightet-n  uidis  of  diphtheria  admitted 
into  the  General  Hutipital.    Of  thc:$e  eighteen  patients,  ten  bad  le^a  of  knee^f 
jerk  at  tlic  time  of  admission,  while  in  the  remaining  eight  it  was  prc-sent!^ 
The  cases  obsen'cd  by  tiie  d<Krtor  wej-e  sufliL-ieut,  he  believed,  to  enable  him 
to  make  the  fulluwiug  8tatenicut :  Knee-jerk,  in  many  owta  of  dipfdheruij  j^^ 
atteetU/rom  the.  wr^Jirnt  day  of  the  t7/iu'*8.     It  is  a  noteworthy  fact  that  in 
most  of  the  cnscs  detailed  by  MeDounell,  in  wliidi  there  was  U»w  of  the 
tendon  reflex,  other  forma  of  paralysis  subsequejttly  ap{)eared.  ^M 

Since  tlie  pnblicatiun  uf  Dr.  McDonnell's  paper,  many  obser\'atioud  liave 
been  made  eonfimiat4>ry  of  his  Hiatemeut.     At  a  meeting  of  the  Xew  York 
Cliniud  Society,  Iield   December  23,  1887,  Dr.  L.  E.  Holt  exliibited  a 
bnithpr  and  ttistcr  of  five  and  two  years,  with  multiple  paralysift,  who  hadfl 
lost  the  knee-jerk,  and  the  examination  of  one  of  them  atiowcd  complete^ 
loHS  <if  the  plantar  reflex.     Since  the  attention  of  the  pn)fesriion  has  been 
directed  Ut  the  Unm  of  tlie  tendon  reflexes,  all  ol>serveni  admit  lliat  it  is  not 
only  tlic  earliest  but  also  the  most  frequent  of  the  paralytic  symptoms, 
probably  occurring  in  ono-lliird  to  one-half  uf  all  ca-^es  miller  tn^tiueiti. 
Dr.  Angel  ^loney,  in  a  disciLssIon  before  the  Ijoudon  Clinical  Society,  Sepi^l 
tcniber,  1887,  stated  that  he  bad  observed  an  initial  increase  uf  the  knee- 
jerk,  preceding  its  alwlltion.     Dr.  H.  von  Zienistk-n  remarks  that,  w 
the  tendon  reilcxes  are  so  oilen  loet,  the  cntaiKKMis  reflexes  are  &cqucn 
exaggerated. 

Tiie  lofvs  of  the  tendon  reflexes,  while,  as  we  hav^e  stated,  it  is  the 
in  time  of  the  |KiraIytic  symptonm,  ap|)ears  also  to  have  the  longest  duration. 
In  cases  of  multiple  paralysis  it  seems  to  be  the  last  to  dinappear.     Tbu^H 
Dr.  McDonnell  »tjites  that  the  loss  of  knee-jerk  in  a  boy  of  fourteen  yeare^ 
cuiitiuucd  four  months,  and  In  hii^  two  »4isters  it  wa.-«  ."itlll  [)resent  when  all 
other  symptoms  of  the  disease  hod  disappeared.  ^M 

2.  Ptdaiid  Paailt^Mift. — With  the  exception  of  the  loss  of  the  tendon  re- 
flexes, tlie  most  cmuniiin  form  nf  diphtheritin  paralysis  is  tlint  in  which  tho 
velum  [mlati  and  muscles  of  the  pliaryux  arc  affected.  This  form  of  j>aral^| 
ygis  is  revea]«l  by  a  nasal  intonation  of  the  voice,  slow  sjieeeh,  snoring  during 
sleep,  difficult  deglutition,  :md  rttuni  of  liquids  thniugh  the  narcs.  As  the 
paralysis  increases  in  severity  and  extent  and  the  polato-glossus  aiKl  eon- 
striet4ir  musc-les  of  the  phan,-nx  become  paralyzed,  the  difficulty  in  swallow- 
ing increases.  The  ijaticnl  finds  it  necessary  to  thrtJW  his  head  biu-kward 
in  swallowing  and  to  swallow  slowly  and  In  small  amount.  The  fiiod  de- 
scends in  tlie  lesijphagus  by  its  weight,  and  with  but  little  aid  from  the  pha- 
ryngeal muscles.  Ou  examining  the  laiices,  we  discover  tJie  velum  n'laxed 
and  motionless,  and  the  uvula,  deprived  of  its  tonicity,  drops  ou  the  base 
oi'  tlie  tongue.  Ou  touciiing  the  uvula  with  the  point  of  a  pen  or  peiici]j^| 
it  is  found  to  be  insensible,  no  reflex  action  "X-eurrlng.  SeufiorTr-  jiaralyAia 
rulej  in  typi<T«l  cases,  the  patient  experiencing  no  jMiiu  whua 
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Ha  |art8  are  pricked  witli  a  pin  or  uthcr  iiLstruniont.  The  faaoca  should  be 
inspected  and  te^ktl  fixim  day  to  duv,  in  oixIlt  to  detennint.'  tbf  pix^rau  of 
the  paralysis.  In  mild  case*  it  may  bo  limited  to  tlic  velum  and  judak-,  but 
it  frequeully  extendn  to  tlie  I'pigluttis  mid  iip|>er  part  of  the  lar)*tix,  so  tliat 
iu  attempts  to  swolluw,  [lurtiutiD  uf  the  IVkxI  cuter  the  lar^'nx,  exciting  a 
cungh.  The  ulllxled  must-les  may  rogaiu  tlieir  use  iu  less  than  a  week,  but 
fretjuently  fntm  one  to  two  muuths  i*la|ise  lK>forc  tlieir  function  is  restored. 

i'aUtal  pamlysLM  temiinates  iiivurably,  with  Hw  excvpUnnfi,  if  the  pa* 
tieats  are  otlierwise  in  good  eoudition;  but  U'  there  be  mueli  prostration 
from  ihe  anteeedent  diphtliena  uud  fmni  the  dysphagia,  death  may  oecur 
iuauitiuu.  Cadet  de  Guasieourt  has  eitiM.1  two  exses  i>f  death  from  thiu 
^•canee,  althou>;h  life  was  probably  prolonged  by  feediujj;  tiiruu|!;h  au  tcftojtha- 
Ipad  tube  introduo-d  tJiniugh  the  mistriU.  Rarely,  also,  (It^th  hafl  oeeurnxj 
in^m  the  deseent  of  food  int<j  tlie  air-pasaiiges  and  the  plupping  of  a  bron- 
«JjUa.  Tardicu  and  Peter  have  earh  n>lated  a  eiim.'  of  thi»  nuxle  of  deutii. 
As  a  ehief  function  of  the  velum  palati  i^  to  eh^e  the  [Msterior  na^l  fuses 
cJuring  deglutition,  food,  espoeially  if  liquid,  is  liable  to  be  returned  through 
XhfC  uuslril^  until  the  funetiun  of  the  velum  ih  n-i^tored. 

3.  MnUipie  Panil^sui. — This  Ibrm  of  paralysis  is  eonmiouly  preceded 

l>y  loett  of  the  tendon  reflexes.    In  most  iuHtances  It  Ih^ids  wtth  loss  of 

^twer  iu  the  miii«eled  of  the  |inlate ;  hut  exceptions  (Kxnir.     f^a««  an?  ro- 

^irted  iu  which  Uie  muiieles  uf  the  eye,  those  of  motion  and  of  atvommoda- 

<:i<in,  are  first  paralyaed,  the  palatal  muscles  being  unafTeetcd  or  subsequently 

Ittaokcd.     Trousseau  lias  state*!  that  iu  rntaneous  ^lijibtheria  the  first  loes 

if  mn>ieular  power  in  sometimes  in  the  lower  extremilicii  Lu^lead  of  iu  the 

fsalatc ;  and  other  observers  liave  recorded  oases  iu  which  multiple  paralysis 

^3>vmmenoed  in  one  or  more  of  the  extremities.     Therefore  the  order  of  the 

X~iaralytie  aeizurcH  diHer*  in  differt^nt  cases,  and  muscles  are  affVvted  in  one 

S^kolieut  that  i-scaix*  iu  auolhcr.     The  degree  of  paralysis  varies  in  ditfercnt 

Kaituelcs.     In  nome  the  loea  of  power  is  complete,  while  in  others  it  is 

;f^artial.     When  the  lower  cxtremitH-s  are  entirely  niottouiess,  the  patient 

^^Vequently  iia**  cousiderable  \\m  of  the  upper  extremities. 

Even  in  the  severest  cases  many  proujis  of  must^lea  cntifely  escape, 
""-klierefore  I  prefer  the  term  nuiltiple  i»aralysis  to  tlie  term  general  jmraiysis 
^rophiyed  by  some  writers  to  designate  Lhi.>*  form  uf  tlie  disease. 

Troitawan  speaks  of  what  he  designates  the  mutability  of  diphtheritio 

fWinUyius.     He  says  the  jmralysis  which  occupies  oue  limb  disajtpeara  in 

^liis  limb,  to  manifest  itself  iu  another.     "The  numbness,  for  example, 

^"hich  the  patient  has  l»een  experienring  in  one  leg  will  suddenly  cease, 

ftnd  hecnme  greater  in  the  other  li^.     To-day  the  right  hand  will  not  give 

u  dynamometric  pressure  of  raoif  than  ten  ur  twelve  kilogrammes,  and  to- 

ini»rn»w  its  power  will  have  augmented,  while  that  nf  the  left  will  have 

diminished ;  then  the  parts  which  were  first  ulVeeted  ore  a  second  time 

attacked,  and  become  more  affected."     Even  the  dysphagia  may  vart*  on 

diflitrent  days,  as  Cadet  de  Gassiconrt  has  stated.     He  relate!;  the  case  of  a 
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cdiild  of  three  and  a  half  years  iu  whom  the  vcUim  |ialflti  suddenly 
ite  fnnction  :  the  head^  which  liad  dr()p|M>d  fn)m  panilviiig  of  the  mi 
the  nock,  becume  erect,  the  patient  wa-s  able  to  ail,  and  the  up{>er  extrcmitiea 
recovered  (heir  power,  but  the  improvement  was  of  short  duration,  the 
paralysis  returning  as  at  first.  Thei^e  sudden  and  unexplaincHl  variations 
in  the  dej^ree  of  [Kiralysig  rcacmble,  says  Trousseau,  the  inutubility  of 
paralysis  in  hysteria.  Among  the  most  noteworthy  of  the  paralyses  results 
ing  from  diphtheria  are  tho^t'  jiertainin^  to  the  eye.  The  media  and  retina 
are  unaiTecti-d,  but  tlic  U'vatur  iMiIjH^brai,  the  niiLsele:^  uf  aceommodutiun,  and 
the  motor  museles  of  the  eye  are  paralyzed  in  certain  patients,  so  as  to  cause 
dropping  itf  the  eyelids,  slrahii-ninH,  and  indisiinet  vision.  Iu  addition  to 
the  musehs  already  mentioned,  various  muselea  of  the  trunk,  yf  the  neck, 
tlie  sphincter  ani,  and  the  sphtnetor  vcsiete  are  eomrtimea  paralyzed,  pro- 
ducing deformity  and  ine^ntiuenee  of  urine  and  foees.  The  paralysis  of 
the  mua(.*les  of  accommiKlatInn  i»  usually  su<'h  tliat  patients  l)e(^>me  presby- 
opic, se(>ing  distinctly  distaut  but  not  neor  objects. 

The  muscles  of  the  face  are  also  occasionally  paralyzwl.  Many  oljscrvers 
have  relate*!  casfw  of  facial  hcmipk^ia.  M'hcn  general  paralysis  of  tJie 
facial  mu*."Ies  occurs, — fortunately,  a  rare  event, — whatever  the  mental  state, 
however  great  the  excitement,  the  features  are  entirely  devoid  of  expression 
the  acpc4!t  is  dull  and  idintic ;  the  face  is  Hubby  and  mi»tioulcss ;  the  lids 
and  lips  droop ;  saliva  flows  from  the  mouth,  and  speech  is  slow  and  diffi- 
cult. At  the  same  time  the  mental  faculties,  deprived  of  the  usual  mode 
of  expn-ssion,  are  pound  and  ai-tive. 

But  the  most  aocurate  idea  of  the  symptoms  of  multiple  paralysis  ca 
be  imi>arted  by  tlie  narration  of  a  case ;  and  I  select  for  this  purpose  thi 
gmpliie  ilr.-«'ription  of  this  form  of  paralysis  published  by  Dr.  C  W.  Fallis 
in  the  Mtxti&ii  SHinnuxrif  for  Janiiar)',  1888.  He  describes  the  ailmeut  as 
it  ooeiirred  in  his  own  person,  as  KjIIows.  "  Alxmt  three  weejis  at^cr  the 
aubsideiice  of  the  diwiise  [diphtlu-ria]  tlie  pjinilytic^  sympt^tms  I>pgan  to 
show  themselves.  Impaired  vision  was  the  fii-st  trouble  noticed,  inability 
to  accommwiate  the  eyes  to  near  objects,  and  in  taking  up  the  pajier  to  read, 
one  morning,  I  found  I  «iuld  warcely  see  a  woni,  and  sonn  after,  alt-hough 
distant  olytx-ts  could  lie  seen  as  well  as  ever,  high-power  glas.-***  were  re- 
quired to  read  any  kind  tif  print.  Double  vision  was  noticed  afterwards.  A 
nhimt  the  same  time  numbness  of  the  tongue  was  fell,  the  muscles  of  d^lu- 
titjon  Ixvame  paralyzjxl,  m  that  swallowing  was  attendc*!  with  strangling 
and  regurgitation  of  food  through  the  nose.  There  was  a  rapid  pulse,  120 
to  tlie  minute,  showing  that  the  pneumogastric  was  involved.  Wrtikness 
of  tlie  limbs,  causing  a  staggering  gait,  appeared  ;  fingers  became  weak  and 
numb,  80  that  small  objects  could  not  be  picked  up,  the  sj'mptoms  becoming 
worse  and  worse  lis  the  dis*':ise  progressed.  The  muscles  of  the  left  side 
of  the  fiice  became  atftx-ted  with  all  the  symptoms  of  facial  paralysis  from 
organic  disease.  Motion  berame  more  and  more  impaired,  till  I  could 
neitlier  staud  nor  walk,  and  when  at  the  worst  1  was  perfectly  helpli«a, 


I 


i 


DIPHTHERIA. 


637 


oouM  not  feed  myself,  had  to  be  lifted  from  ehair  to  cbair,  turned  in  Ijcd^ 
sikI  oiuld  not  even  lift  m_v  liaiid  t«  my  head,  or  throw  one  limb  over  the 
oUicr.  Sensation  was  80  impaired  that  liauda  and  ftxit  felt  like  Uieleiui 
weights,  and  in  the  dark  I  could  not  tell  whctlicr  my  fc«i  were  on  the  floor 
or  not.  The  ntuM-lc«  of  n'spinuion  were  at  no  time  affwtcd  to  Bucli  an 
«xteut  as  to  render  breathing  dilliciilt,  and  tlic  power  of  jx^rlect  Hjteeeh 
wa5  retained.  Paralysis  of  the  bowels  Dcccssitotcd  the  use  of  warin-M'atcr 
injections  to  promote  their  aetton.  Stirae  of  the  symptoniH  abnr^d,  while 
others  hocanie  more  aggravated,  thtR*c  first  to  appear  beinj^  generally  the 
tiiBt  to  subside :  however,  the  smaller-sized  muscles  recovered  rapidly, 
while  tiie  hir^e  fleshy  oikw  were  more  taixly  in  reaching  their  normal  state, 
tile  theial  pandysis  lasting  but  a  few  days,  wliilc  locomotion  was  cither 
labored  or  imjMBwiblo  for  many  weeks.  The  course  of  the  disease  from 
the  bcfTiDuing  to  the  worst  stage  was  aboat  nine  weeks,  when  it  remained 
stationary  for  two  wwWh.  Improvement  was  at  first  ven-  filow  and  tedious, 
Lui  olWr  1  euuld  walk  u  little  it  wan  much  muiv  mpid,  and  by  the  tiUeeuth 
vei'k,  with  the  exception  of  some  weakness,  I  was  well." 

Multiple  pandysis  not  infrc*quently  continues  from  two  to  six  montba 
.As  might  be  expected,  the  prugmisis  is  li^s  favorable  when  the  paralysis  is 
snultipic  than  when  it  Ls  restricted  to  the  velum  and  pharynx.  In  thirteen 
cases  observed  by  Oulet  de  Gnifli^uirt,  six  iIliJ. 

4.  Oxrdiac  Vunilysis  (the  cardio-pH/monmy  parait/ais  of  certain  French 
"wrriters). — In  cases  of  the  first,  second,  and  third  forms  of  pamlysts  which 
Jiave  Iwcn  considcRHl  above,  the  vital  organs  are  not  diI^'(4ly  involvetl, 
'jTiese  paralyi*e9,  however  iueouvenient  they  may  be,  arc  not  directly  fatal. 
*The  paralysis  which  wo  are  abotit  to  ajiisider  presents  a  verj-  different  elini- 
<^  aspert,  iimsmueh  as  the  oi^aiu  afFctrttd  an>  amuug  the  must  important 
S  II  the  system,  a  serious  impairment  of  their  functions  rendering  death  in- 
evitable. 

Physicians  who  liave  had  experience  in  the  trt;atment  ttf  diphtheria  have 

Anet  cases  in  wliieh  symptoms,  iwunlly  of  sudden  development,  indieati'd 

^^u^enxjs  heart-failure,    rerhtn>s  the  jMitient  has  been  gradudlly  irnprtiving, 

^^te  pBPudo-memhrann  has  nearly  or  quite  disiippmre*!,  the  temperature  is 

*^ot  far  fr*)m  normal,  the  swallowing  is  better  and  mon*  nutriment  is  tuken, 

%Jie  fajnily  arc  dieerful  in  the  pnjspect  of  a  speedy  recovery,  and  the  phy- 

^ioian  experts  soon  to  distharge  the  |mtient  cured.      8iiddculy  the  sct^ue 

v^hJiDgG8.     The  pidse  Iwcomes  feeble  and  abnormally  slow  or  rapid, — it  is 

^Wually  at  first  slow  and  subseipicntly  rapid, — the  respiration  is  sufHrfieial, 

^nd  the  siiriftee  becomes  jiailid,  often  slightly  (-yanotic.     In  tlie  more  lavor- 

ikble  of  these  cases  the  {Mitient  may  rally  by  active  stimulation,  and  perhaps 

~  he  eventually  recijvers,  or  after  some  hours  or  a  day  or  two  of  ^x^mjuinitive 

Comfort  he  sunnimlis  to  a  return  of  heart-failure.     There  is  no  other  dis- 

fasc  in  which  these  sudden,  unforeseen,  and  fatal  attacks  of  heart-failure 

wear  BO  frequently  as  in  diphtheria.     There  is  no  other  disease  in  which 

Jihjnoauis  arc  hq  frequently  deceived  in  their  prognosis,  for  various  reasons, 
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but  largely  on  account  of  tlie  occurrence  of  these  unexpected  attarl 
lieart-weakness. 

But  a  eloflr  and  accurate  idea  of  the  clinical  history  of  these  cases  oi 
Buddc-n  Iicart-faihire  can  Ih*  lM«t  inipnrtfHl  bv  the  rolation  of  typical 
Kor  ihiK  piirjMtsc  I  will  briftfly  narrate  tiiscs  wtnimo^  in  the  hospital  SL-n-iti 
of  OIK*  of  ifu!  most  tnistwurthy  oljiiicai  teaehera  of  the  pi-esout  tiuc,  Mj 
Cadet  (le  Cia.s8i(X)nrt ;  though  I  believe  that  all  physiiians  who  have  been 
Bcveral  y«irM  In  pnu-tice  where  di]>hthei'ia  is  prevailiii[^  can  roeall  to  uiiml 
cases  CKjually  striking  and  typical.     I  select  his  tases  on  aeeuunt  of  the 
ooniplotenes!*  of  his  records.  M 

A  child  of  two  villi's  entert^l  Cadet  dc  Gassicoiirt's  servioe  on  Janiiark' 
3,  with  diphlheritle  pharyngitis  of  ten  days'  continuance.    The  louails  were, 
large,  still  covered  with  p**iidi>-merabraDe,  and  the  suhinaxillary  glandl 
were  also  enlai^^I.     He  had  no  lar\*nwf*al  symptoms,  and  liis  urine  w! 
withimt  albiunen.     On  the  following  day  the  velum  aud  pharvugi*al  muii 
eles  were  slightly  |>aralyzed,  the  (ip«?ch  na«il,  and  deglutition  modomtelj 
endiarni*M'd.     He  was  quiet  during  the  night  of  January  4  and  in  ih 
niuruiug  of  the  olh,  but  at  ten  a.m.  he  became  chilly,  his  face  aud  extrcnii-^ 
tics  feebly  cyanotic,  and  sli;j;ht  dyspufca  and  dilatation  of  the  ala?  nasi  were 
olMwrx-ed.     H  is  pulse,  at  tirrt  abnormally  slow,  k-cnmr  rapid,  he  was  agitatcdffl 
uttered  loud  sci-eanis  of  distix'ss,  and  fell  bai-k  cyanotic  aud  dead.    The  death- 
Mniggle  did  not  occupy  more  than  one  niimite.     Anfithcr  infant,  also  two 
years  of  age,  entered  the  sanie  wrvice,  having  diphtheritic  plmiyngitis 
two  days'  cuiitinuauce.     The  fauees  prest^utwl  t!ic  usual  red  apjM'amnrp,  tin 
tonsils  were  swollen  anti  covered  with  a  thick  exudate,  but  there  was  no? 
albuminuria  nor  croupintss.     Two  days  later  the  pseodo-menibrane  had 
diminished,  but  the  velum  jialali  was  j)andyzt?d.     On  the  fitHowing  day 
iUo  general  appearance  was  satlsfartory,  and  the  pseud o- membrane  had  slillj 
further  diminit^hctl.     At  eight  I'.m.  the  infant  was  suddenly  seiawxl  wit 
vomiting,  aceumpaQied  with  great  dyspnoea,  rapid  pulse  (160),  and  a  cyanotk 
hue  of  the  face  and  extremities.     ITc  was  restless,  and  uttered  cries  of  dif 
tress.     Two  hours  later  he  sereained  lotidly,  raised  himself  in  bed,  aud  fel 
Iwrk  drtid.     A  child  of  five  years  wa.s  admitted  with  diphtlierltir  pharL*n- 
gitis  of  two  days'  crjutinuanit\  having  enlarged  tonsils  covered  witli  ps<'udo- 
nieinbraue,  aud  enhirge<l  ror\-ical  glamls,  but  without  fxiugh  or  albuminuria,, 
Seven  days  later,  the  ninth  of  the  disease,  the  |»seudo-mcmbraue  had  di( 
apiH-ared,  but  the  velum  judati  was  paralyzed.     On  the  following  day  ihci 
was  little  change,   except  occasional  vomiting,  but  the  general  state  wafl^ 
gmxl,  and  slet'p  trauipiil.    At  seven  A.M.  on  the  following  Jay,  tlie  eleventh 
of  the  disease,  ut\er  a  calm  night,  the  child  uttered  two  or  three  ones,  tb^S 
pulse  Ijecame  nipid,  the  rc.spinitiou  enilMirnaj»«ecl,  the  features,  ejctremitics,™ 
and  finally  the  entire  surjnce,  cyauotie,  aud  at  eight  A.M.  death  octnirrcd 
quietly. 

The  similarity  of  these  three  cases  is  apparent.     Paralysis  of  the  vc 
aud  palate  liad  continued  la  the  lii-st  case  eighteen  lioui-s,  iu  the  seuoud 
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thirty-six  hours,  and  in  die  third  olsm?  forty-eiglit  hours,  when  suddenly 
the  heart  and  lungs  were  greatly  embarrossod  iu  tlit-ir  i'uuctions,  aud  death 
ooninwl  within  one  hour  fnim  the  tsjrampm-ement  of  the  sc\*epe  symptoms. 
The  agitatiuD,  re[)eated  eries  of  distress,  and  tlie  shrill  cry  that  preceded 
cUaifa,  indicated  extreme  siiflering. 

Se\*en'  jKiin,  pne<'4inHal,  epigastric,  or  alKlominal,  is  present  in  some  if 
Dot  in  most  of  these  ca»*^  of  eiidden  hcart-fiiilurc,  as  we  hIiqII  see  from 
caa»  presently  to  be  related.     It  was  proliably  experieneod  by  these  thi-ee 
|jutienU,  wh<i  were  Um  young  to  expn-ss  elcarly  their  snbj<'«'tive  rjymptoms. 
Ctomliault  made  a  niinut4>  mieroacopic  cxaniinatiou  of  the  afTet^ted  or- 
gans in  these  three  cases,  after  the  tissues  had  lx>eu  properly  hardened  by 
cfaemital  age-utA.     In  one  of  the  (mj?(w  he  examined  the  pneimiogaftlrirs  and 
lycM^ardium,  and  both  were  found  iu  tlicir  normal  state.     As  iTgimls  the 
ner%-ous  eentres,  the  anatomieal  eJiange^  were  alike  in  all  three.     In  the 
spir»al  cord  lesions  were  found  at  the  origin  of  the  anterior  roots  of  the 
^iiuil  Qer\*e8,  dianu^erizeil  by  fragmentation  of  the  medullary  substance  in 
t«o   ntTve-fibres,  uuiuen)us  granules  and  minute  globules  apjH'Jiring  iu  this 
t>s*tanee  ami  occupying  its  pliioc. 
-In  luldition  to  this,  uihIuc  swelling  of  the  axist-cj-linders  was  oljserved. 
In.    tilt  three  eases  the  gray  suMauce  iu  the  anterior  wrnua  had  under- 
go itio  a  sort  of  rarefaetinn,  the  mieroscopic  get-tions  l)oing  more  transparent 
^^1    till'  ehinentri  in  tlie  wrilon  U'ing  wider  ajmrt  timn  in  the  normal  state. 
<»    mmingitis  or  injur}'  of  the  blood-vessels  was  oljserved  in  Uie  spinal 
*"*tartittP,  but  numerous  m'r\"e-cells  were  deprivwl  of  their  prolongations. 
^  "«?  me^lulla  oblongata,  the  tTutre  and  sourtT  of  the  nervous  supply  to  the 
**•**%  langs,  and  stomaeh  tlirough  the  pueumogastrics,  was  also  carefuUv 
"**tninc*l  in  the  tlirec  cases.    Nothing  abnonual  was  yljswn-ed  in  this  organ, 
**<Sf^rt  small  niJiseM's  of  leiieoiytcs  in  the  vc«wls.     The  8ul>atance  of  the 
"■^dulla  oblongata  and  the  iicrve-fibres  constituting  the  roots  of  the  pueiuio- 
8*^rics  seemed  hcnithy.     The  small   masses  of  leu«x*ytes  in  the  blood- 
*^'*H?ls  were  not  suffirierit  in  obftnHrt  the  circulation,  and  the  appeuiuiux!  of 
^  blfKid-eorpuiieleFi  was  nomial.     Hence  in  the  opinion  of  Gomliault  tlie 
I  aggregations  of  leucocytes  in  the  vessels  had  no  efTeet  on  the  innerva- 
«.»f  the  thorneio  organs  derivwl  from  the  mixliilla.    Tlie  jKiints  of  spo<rinl 
^^''Xst  in  the  microsi'oj)ie  examiuatirui  of  the  thi*ee  rases  were  tlie  appar- 
'^'■^y  healthy  and  normal  state  of  tlie  pnenmognstrirs  and  myoearfliiun  in 
^'*  <>tie  ('nse  in  wlueh  they  were  examiiuil,  and  of  the  medulla  obluuijiita  in 
'•^    tluw  Lttses,  while  tlic  gmy  mutter  of  the  spinal  cord,  whieh  Ims  uo 
cvliate  nerve-connection  with  the  heart,  showed  marked  degenerative 

'X'lic  oImivc  are  striking  examples  of  sudden  and  fatal  heart- fiii lure  oi-- 

"**Ting  during  ap|»arent  eonvalesrence,  when  the  symptoms  of  diphtheria 

H*pf!aied  to  be  aliating,  with  the  exeeption  of  the  {laralysis  of  the  velum 

***"'  palate'.    The  following  coses  presented  a  elinii-al  history  in  some  rc- 

*^'**ts  difil-rent.     A  child  of  eight  years  had  been  under  treatment  for 
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dii)htheritt  since  February  f*.  1883.  On  Febnian-  20  the  mcmbrano 
disapiwaral,  but  slight  i>anily:*!rt  nf  the  vrhim  and  left  upjicr  extremity 
was  obHei'Vcd,  uud  lUe  urine  ciiiitaiuocl  a  little  albiiiueu.  At  three  p.m. 
was  seized  vvitli  severe  abduiuiiial  pains,  tullowed  by  vomiting,  sluw 
ration,  slow  an<l  feeble  but  regular  beart-l)eat,  iniiwreeptible  pulse,  nmlti 
of  surfaee,  uud  cyauusis.  Thetie  svmptuma  iuereaHctl,  aud  at  lialf-paiit  six 
P.M.  death  oLvun-ed.  The  eliuiLul  bistor\-  diftered  fi*om  that  in  U»c  three 
eases  relatc«l  aUjve  in  the  ikrt  tlmt  there  wa^  no  agitatiou  or  mianinj?  at 
the  close  of  life,  and  that  the  beurt-t>eat  remained  abnormally  slow  unless 
during  tlic  last  moments.  In  another  ease  paralysii)  of  tlie  velum  and 
pahite  liepan  on  the  third  <hiy  of  diphtheria,  while  the  pharyngeal  and 
nasal  inflaninmtioiis  were  in  full  m-ttvity.  Tlie  urine  wan  slighily  albu- 
minous. Three  days  subsequently,  in  the  morning,  the  museles  of  the 
nuciia  and  right  shoulder  were  |«iralyzed.  At  two  p.m.  the  ebild  coi 
plained  of  violent  abdominal  pains,  followe<l  by  iiauat<fl  and  vomiting.  Tl 
vomiting  was  partially  relieved,  but  dys^pncea  and  a  rapid  heail-bcat  followed. 
The  ojanosis  incrcaswl  until  it  extendetl  over  the  entire  surfn«',  and  death 
occnirred  three  hours  after  the  eounneneement  of  symptoms  reli^ndile  to  beart- 
jailure.  A  boy  of  five  yi-ars  had  diphtheritie  croup,  for  which  tpa^•he^lt4»my 
was  performed  and  the  canula  inserted.  ITe  sul>sef|uently  did  well  for  a 
time,  but  aftenvanis  hwt  liia  appetite.  On  the  eleventh  day  of  the  disease 
he  had  {Niralysis  of  the  velum  and  palate.  On  tlie  twelfth  aud  thirteenth 
days  tbcdis«wo  seemed  to  be  stationary,  and  the  child  was  quiet.  Suddenly 
at  seven  I'.M.  on  the  thiileenth  day  niultiple  ]xiraIyHis  (xvurred.  Liquid 
food  taken  by  the  mouth  wx-*  returned  in  |tart  through  tlie  mwtril^,  and  n^ 
part  entered  the  laiynx  and  escaped  from  the  tracheal  opening.  An  hodi|^| 
later  the  miischw  of  the  nucha,  the  arms,  and  both  sides  of  the  tnmk  were 
paraly:£ed,  aud  the  head  dropiH.'d.  At  seven  a.m.  on  the  following  day, 
vomiting,  dyspuwa,  cyanosis  of  the  face  and  extremities,  and  a  very  rapid 
pulse  oceuiTed.  The  asphyxia  incrta-fxl,  the  pulse  grew  more  feeble,  tlMH 
Bur&cc  cool,  aud  death  took  phicc  three  hours  later.  ^^ 

Cases  like  the  above  arc  not  infrequent  in  severe  epidemics  of  diph- 
theria, but  in  some  instances  the  Iws  of  power  in  the  heart  occurs  mov^^ 
gnulually.     A  Iwy  of  twelve  years  had  diphtheritic  pharvngilis  from  which^ 
he  was  apparently  convalescing.     Sjme  days  after  the  disnpjx'a ranee  of  the 
inflammation,  tlie  velum  palati  and  nniseles  nf  the  phar\'nx  were  jraralyzcd. 
Then  su(x«wled  imralysis  of  the  muscles  of  the  niidia,  of  the  nniscles  oi 
acoonnmxlation,  aud  of  those  of  the  upper  uud  lower  extremities.     Tl 
march  of  tlie  paralysis  was  for  a  time  progressive.    Then  it  seemed  to 
reix^le  ;  but  llii'  ituprovemeut  did  not  continue.     One  month  from  Uie  com- 
mencement of  diphtheria,  the  child  uttered  plaintive  cries,  became  motion- 
less as  if  from  general  paralysis,  and  a  state  of  aspliyxia  slowly  wriirred, 
accompanied  by  cyanosis.     During  the  following  night  the  patient  lay  in  f^M 
stupor,  and  on  the  ensuing  morning  the  features  presented  a  cadaverous  an^^ 
slightly  cyanotic  hue,  the  extremities  were  oool  and  blue,  the  tongue  pallid. 
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motrt,  and  of  a  normal  warmth,  tho  rcspiratiou  hurriod  and  without  anscuU 
UUury  sigiu  of  di^'swe,  tlie  pulw  fcoble  and  rajiid  (I4H).  Finully  (Up  sphinc- 
tera  yfrexe  paralyzed,  the  urine  and  feeeea  esuiping  iiivulunturily-  Within  ten 
minnt^d  after  the  above  notes  were  written,  the  patient  died  of  heart- failure. 
The  f(»ture.  of  y])w:ial  interpst  in  this  mse  was  the  long  ennlinnance  of  mul- 
liplc  jKimlysis  whvn  tlu;  curdijw^  and  pulmonury  ayraploins  (xx-nrred. 

Sud^Ien  hrart^failiirp  in  diphtheria  is  usually  fatal ;  but  recovery  is  pos- 
^iblo.      Cadet  de  (Ja.sHB«iurt  in  his  largt;  cltnira)  (•xiwrienrt'  met  nno  iv- 
oii'iTy  to  fuurttim  deaths.     This  tusi^  Is  interesting  sintx;  the  hcart-fiiilure 
pittvded  the  palatal  and  other  forms  of  paralysis,  instead  of  being  preceded 
l)y  them,  as  is  intliiiarilv  the  voul;     Tw«'iity  tlavH  after  the  (Himmen«'mRnt 
of  diphtheria,  and  when  in  apparent  cxinvalesecnoc,  the  piticnt  was  seized 
^»ith  extreme  pain  in  the  pnceordial  region,  attended  by  a  fall  of  pnlsc  to 
41    He  had  rold  sweats,  rigorSj.  ami  vomiting.     In  one  and  a  half  lioura 
thesp  s^-niptnnw  almttxl.     Three  days  sul)seqnently  another  similar  attack 
ofTurred,  and  8\iljse<pienlly  two  others,  but  less  severe  than  the  first.     On 
tl«'  tweoty-oightli  day  from  tho  beginning  of  diphtheria,  and  eight  days 
■fler  the  synropal  attarks,  paralysis  of  the  vehmi  and  pharynx  began,  siion 
^'ilowt-d  by  i>aralysis  of  the  voeal  cords,  of  the  muscles  of  accommoda- 
tion, and  of  thotv  of  the  extremities,  wlilcli  eontinue<l  throe  months,  when 
''«3ovflry  was  complete.     Cax-s  of  reeoverv  from   suddeti   and   alarming 
*vinptotns  of  hc&rt-failure  have  also  been  related  by  Sann6,  Billard,  and 

A\liat  is  the  iwise  of  tliirt  Hudilen  Inss  of  power  in  the  heart  in  dijih- 
tliefia^  (iceurring  usually  during  apparent  convalescence?  Docs  it  result 
:"^t*a  dipen.se  in  the  museuhir  atmeture  of  the  Iiejirt,  from  thrombosis  or 
[*''t*~— mortem  ejot.'*  in  the  <iivities  of  tlie  hrarl,  or  does  tt  n^ult  fnmj  disease 
**^  t-lw  central  organ  of  innervation,  tho  medulla  oblongata,  or  from  disease 
•"^i  deficient  ctmdueting  power  in  tho  important  nerve  wliieh  controls  tlie 
''•^tfc«-^*ft  action,  the  pneumogastric,  or  in  tho  branches  wliiih  this  nerve  aup- 
!*■"«•**  to  the  heart  as  well  as  the  lungs  and  the  8t«imneh  ? — for  these  three 
***^r'»ti«  ap|>ear  in  most  instances  to  be  afTectwl  simultaneously. 

XBonchut  and  T^rave  attribute  suddou  heart-failure  in  diphtheria  to 

*»<«nlitis ;  and  yet  it  is  vei*y  seldom  that  a  hruit  or  heart-signs  indicative 

^^ndixnnlitis  have  l>een  obser\'e<l  <biring  life.     The  Ix-Iief  in  the  ncciir- 

'^'^*'*e'of  this  inflammation  is  based  on  the  appearance  of  the  free  edge  of 

*^      Tnitnd  valve,  and  sfimetinii's  of  the  aortic  valves  iu  addition.     They 

"'*^*o  ap|>eftred  roughened  as  if  from  the  presence  of  minute  vcgetationa. 

tie  same  time  the  Burface  of  the  valves  and  the  cndueardial  8ui*&oe 

^   ^^^  nndergtinc  no  appreciable  change  such  as  an  embxurtlitis  would  Iw 

*«c-ij  to  cause.     Since  the  annonncemrnt  of  the  thef>r)'  of  Bnuehut  and 

^**f5TTive,  and  attention  has  been  <lrawn  to  the  subject,  the  rougliened  edge 

°^  t^o  mitr*!  and  aortic  valves,  upon  which  their  theory  of  an  endix^nlitra 

^  ^l»e  eftUaative  agent  of  sudden  heart-faihire  is  based,  has  lK?en  foimd  witli 

*H*^l  fiiwpieuey  iu  children  who  have  pcrishe<l  with  other  diseases.     Tho 

Tot.  I.— 41 
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late  Prof.  Parrot  says  Cadet  de  Gassicourt  expresswl  tlie  docidwl  coDviction 
that  tlic  rougheuing  uf  the  tips  of  these  volvue  docs  not  have  au  induiaiim- 
tory  origin,  but  is  an  anatomical  peculiarity  which  originates  in  the  ftvtaX 
rievelopmpnt  Sann6  aays  in  reference  to  Boucliut  and  Lagrave's  tliiKJid 
"  Mv  jHirsonal  iuveatigationa  are  absolutely  negative  Observations  of  dij^P 
thcria,  to  the  number  of  one  hiindn.'il  and  forty-nine,  taken  in  thcac  lat^T 
yeaiBf  .  t  .  have  not  furniHlied  a  single  ease  of  endocarditla  I  shoidd  fvar 
to  expre^^  myself  in  such  a  [Ktsitive  mauuer  if  I  should  trust  to  the  single 
testimony  of  my  senses ;  hut  a  targe  numi)er  of  tlieae  [latittnte  were  auwnl- 
tate<!  by  liarthra  and  hy  D'Kspine  and  Oonibuuit.  .  ,  ,  The  conehision 
.  .  .  therefore  is  tliat  diphtheritic  endocarditis  is  extremely  rare,  as  petho- 
logieal  anatomy  and  clinical  observation  alike  dfmonstrate."  Therefore 
the  theory  which  attributed  sudden  lieart- failure  to  cndtKiu-ditis  Una  not 
been  Rti.staint^l  hy  recent  olHtervationa,  and  doi-g  not  npfn-ar  to  lie  tenable. 

Weakening  of  the  heart's  action  in  dlphlhm*ia,  with  sudden  death  aa 
ft  consequence,  has  with  more  prolxibility  been  attributed  to  granulo-fiitty 
d<^'tipration  in  tlie  muitcular  fibres  of  the  heart  consequent  upon  a  ]iro- 
lougcd  and  severe  diphtheritic  attack.  Uertel  says,  "  When  the  general 
diseflBo  lasts  long  and  is  very  intense,  and  especially  in  cases  in  which 
dcnih  is  nmsed  suddenly  by  paralysis  of  the  hearty  llie  mnsele  ap[M>ars  jHile^ 
soft,  friable,  broken  by  extravasutiuiis  of  blood,  and  ou  micro?ix»pi(-ul  exjun- 
inaiion  mast  of  its  fibres  are  seen  to  be  already  in  an  advuuoe<l  stage  of 
fatty  degeneration."'  Such  d^reneratlve  changes  if  occurring  in  a  eonsider- 
nble  proportion  of  (he  muscular  fibres  of  the  heart  wimhl  inevital)ly  render 
the  contractile  power  of  this  organ  feeble,  and  perhaps  inadequate.  Slill, 
if  we  reg:ircl  it  as  a  cauae  of  sudden  heart-ihilure,  it  van  be  reganled  as 
such  in  only  a  relatively  small  uiuubor  of  InstaDois,  for  in  most  cases  the 
weakening  of  the  power  of  the  heart  is  sudden  and  during  eonvalesccDoe, 
— at  a  period,  therefijre,  when  dt^enerative  changes  are  not  likely  to  occur. 
In  most  of  the  ix-conlcd  cases  the  contractile  [K>wer  of  the  heart  din-s  not 
appear  to  have  licen  notably  weakened  previous  to  the  attack  of  heart- 
failure,  as  it  would  probably  have  Ixvn  were  degenerative  changes  In  the 
myocanlinm  the  sole  or  chief  cause.  The  diuienl  historj*  is  as  If  tlie  hv^M 
were  suddenly  ovcr|)owercd  by  an  agent  of  rapid — never  slow — dcvelop- 
menL  Moreover,  in  typteni  cases  of  8nd4len  hcsift -failure  the  microscope 
Bomclimcs  reveals  a  healthy  raym^rdium,  aa  in  one  of  the  cases  rclatiil 
above.  We  must  look,  therefore,  for  some  other  ean^.  although  admitting 
tliat  degenerative  changM  in  the  mufvular  fibres  of  the  heart,  when  presci^ 
contribute  (o  a  weakened  action  of  this  oi^n.  fl 

Suililen  heart-failure  in  diphtheria  lias  al^io  been  attributed  to  cardiac 
thromliosis ;  but,  as  ssvend  writers  have  jwinted  out,  the  heart-clots  are 
idcutical  in  appearance  and  kind  with  those  found  in  the  heart  aflcr  death 
from  other  diseases  than  diphtheria.     There  is  every  reason  for  the  beJief 
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tiitt  tJiev  occur  during  tlie  dcath-stnigglc,  ami  tliercfure  arc  Qot  the  primoiy 
ttuae  f)f  the  heart-failure,  but  are  secondan*  or  coDsocutivc. 

Anrm};  the  iintat  strenuous  adv<M-ale!i  of  the  thwin*  that  rardiar  throm- 
Iwns  is  ibc  common  twisc  of  ^udiicu  lu^ift-iiiiliiiv  and  Huddcii  di-:ilh  iu 
diphtlmia  is  Dr.  Beverley  llobiusoa,  now  a  distinguished  physician  of  New 

»i  ork,  whose  alile  ihftnn  on  tliis  sulynct,  publiwhiil  in  1S71,  when  he  was  a 
'<!8ideDt  of  Pori^,  attractttl  much  atteutlou  and  is  alludi'd  to  by  nearly  all 
'"oeot  French  writers  on  this  subject.  But  the  opiniou  ofmo^  patholt^istR 
"*  Ve&mnoe  to  tliis  tlieory  is,  I  think,  expretwed  by  Cndct  do  Goesicnurt  in 
^^  UHs  followio^  paiKjOges  published  iu  hirt  cliiiicail  treatise:  "I  have  oOeu 
^■ttiowoyou  these  clots,  and  1  Iwve  enabled  you  to  see  Uiat  tlicy  occur  equally 
^B^Q  Hiildn-u  who  have  died  of  dlpbtheria,  iw  well  as  in  those  who  have  stir- 
^K^^^^blxd  to  other  nialaclie.s  in  subjects  struck  with  Hudilen  (hath  and  In 
^P*u<j«cwbo  liave  not  been  attai:k«l  by  any  mulden  rasunlly.  Tliis  nbjiftion 
"*  •»]  iu(4f  conclusive.  You  have  been  able  to  sec  also  that  tl»c  constilutiuu 
*"  tbtse  elots  does  not  have  any  of  the  charactei-s  which  authors  the  most 
^*"***i|idcDt  have  assigned  to  clots  fbrnicd  during  life:  tliey  are  the  clols  of 
^■^  agony."    8ann^  also  writes  ia  almost  identical  langua^. 

In  searr-liinc  for  the  lau^cof  smlden  heart-fiiilure  in  diphtheria,  we  niusfc 

^^K*t<>  the  fatl  tliat,  as  a  ndc,  in  lyjiieal  iiises  it  is  preeedcd  by  palatal  and 

^P^'^n  multiple  paralysis.    The  paralysis  has  continued  for  a  time,  extending 

'     F^rtttps  from  one  group  of  niurt'les  to  another,  when  suddcidy  the  heart 

l*^9ro  umler  some  powerful  influeiKx;  which  restricts  and  overpowers  its 

*''ti«in.     The  the«ir^'  of  deticieut  innervation  or  a  true  cardiac  paralysis 

"!*I>**rs  most  tenable  under  the  eirenmstanees.     It  aflbrds  the  most  satisfac- 

t'Ty  i'xplanation  of  th(HP  unfortunately  not  infreijucnt  cases  in  which  death 

^iwlticnly  occurs  during  api^arcut  convalcsceufje  from  diphtheria,  wlien  the 

^^'•ilitimiH  are  fast  (lisappearfng,  with  the  exception  of  the  palatal  or  otJier 

l***lysis.     It  affordH  Iwwt  of  all  the  theorie;*  an  explmiation  of  the  (Hvnr- 

'*'*<*  of  sudden  death  firim  heart- weakness  in  thoec  olwcure  eases  which 

[■"Vf  (Mizzled  physicians,  cases  in  which  the  post-mortem  examination  has 

J<iJ  an  appan-ntly  Iicaltliy  state  of  the  lieart.     The  llieory  of  an  arresl<tl 

wAdent  innervation  nf  the  heart  also  fiirni^hi>s  an  exjtlanation  of  the 

"•^Oirencc  of  concomitant  sjTnptoms  in  these  eases  of  sudden  heart-failure, 

i***'ich  s\'mptr)mi*  as  vomiting,  epigawtrie  |min,  and  dvHpurHi,  or  irregular 

[™'J»iration ;    fiir  the  heart  derives  its  innervation   from  the  siune  itonrce 

the  lungs  and  the  stomach. — that  is,  through  the  pnenmogastric.     For 

nwons  now  gi^-en,  we  feel  justifiefl,  in  onr  ela:^>«if]calion  of  the  forms 

'     *liphtheritic  paralysis,  tn  make  tt  distinct  class  having  the  designation 

i^^^lim-  iKiralysi?,  or,  to  adopt   in  onr  language  the  French   expression, 

''''^io-pidmonary  |>ar:iiysis. 

Btiology. — The  four  forms  of  diphtheritic  paralysis — firet,  the  abolition 
'*  Uie  |j-ndon  reflexes,  the  most  cftmmon,  the  earliest,  nnd  tlie  Iwwt  danger- 
***  of  all ;  M>cnndly,  [Nilatal  imralysis,  whicli  may  owur  aa  early  as  tlie 
**"!  day  of  diphtheria,  but  is  most  common  during  its  later  stages,  or  in 
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the  period  of  convalescence ;  thirdly^  multiple  paral^i^iH,  in  which  varioa* 
muuclea  tlirou^hout  the  system  are  paralyzed ;  and,  fourthly,  cardiac  jiaraly- 
flis,  the  most  dangerous  of  all — probably  art-  produced  by  the  same  caum 
and  have  the  s:ime  pathnlitj^-  in  most  iiistam-cs.  We  niay,  therefore,  in  thi 
fnllowing  pagu4,  iu  ^itudying  the  cause  and  nature  uf  diphttieritie  paralysU 
regard  the  various  fonnij  which  it  cxliibits  as  mauifestiitiuus  of  one  disease 
What  is  tnie  of  oirdiac  [uinilvHis  as  rcganla  itii  «im*  and  nature  we  ma; 
assume  to  bo  true  in  reference  to  palatal  and  multiple  jiaralysitt  and  evei 
the  abolition  of  the  tendon  reflexes.  The  roost  danjjerous  and  fatal  paraly 
sit),  the  rardian,  h,  as  we  have  ^tatetl  alMve,  in  nearly  all  |Kitient8  a^suciatcf 
witii  the  milder  forms,  showing  that  tlie  same  cause  or  causes  arc  operativi 
at  the  same  time  in  the  iiKlividual. 

(Juhler,  in  his  mnmoir  publinheil  in  I860-4il,  attributed  jMiralysifi  of  thi 
velum  and  jialiite  to  disoaty?  of  the  terminal  nerves  prtwhiwd  by  contiguity  o 
pro|>agaiion  fi»m  the  iuflitmed  fauit^,  and  he  held  thai  the  same  injury  o( 
the  ner\-es  and  paralysis-  might  result  from  any  anginose  inflammotioD,  if 
severe  enough.  But  tliiri  theory  was  short-lived,  for  physicians  awjn  per 
oeived  that  it  was  inade(|uate  tu  explain  the  ixxnirreuce  uf  inralynis  at  : 
distanee  from  the  inflamed  surfaces,  nml  palatal  jmralysis  6f.>metimes  ocr.'un 
ailer  eulaueous  and  other  forms  of  <liplitlieritie  inflammation  in  which  bQ|i 
the  fauoca  and  the  oarcs  entirely  escape  and  remaiu  heidthy.  ■ 

Trousseau,  impressed  with  the  inadequacy  of  Gubler's  theorv,  diroctec 
his  attention  to  the  ner\'ous  centres.  He  w(ls  Ic^l  to  believe,  fi^jm  tlie  facf 
that  the  paralysis  usually  temiiuates  favorably,  and  betauHc  in  certain  fata 
eases  he  was  unable  to  discover  any  lesion  sufficient  to  produce  the  ^mralysii 
iu  the  brain,  splcial  ronl,  or  meninges,  that  it  di<l  not  occur  from  any  struo 
tural  clmuge  iu  the  nervous  system.  Trousseau,  an  unsuqiaA^ted  clinica 
observer,  was  not  a  microscopist,  and,  being  unable  to  discover  any  auatom- 
icad  (ause  of  llu!  paRil_\"sip,  hp  relates  the  case  of  the  crew  of  a  vessel  wh( 
were  paralyzed  by  eating  an  eel  which  contained  some  jmus4»uous  ingre- 
dient, and,  af\er  alluding  to  instances  of  paralysis  resulting  from  small-pox 
typhoid  and  typhus  fevers,  an<l  cholera,  continues,  "  Well,  then,  dlphlheriti< 
jmralysia  Ix-Unigs  to  the  same  category  :  its  nal  cause  is  ihe  |Niis<>ning  oi 
the  system  by  the  morbific  principle  which  generates  the  malady,  on  whid: 
the  paralysis  de[»ends,  and  in  regard  to  the  moth*  of  action  of  winch  it 
producing  the  jiaralysis  we  shall  always  j>crha|is  remain  in  ignorance." 

Since  the  time  of  Trousseau,  many  eminent  pathologists  have  endeavored 
to  dist^jver  the  auatumical  characters  and  elucidate  the  nature  of  diphthe- 
ritic paralysis  by  patient  aud  thorough  microscopic  examinations.  Wi 
have  already  detailed  the  microecopic  appearances  in  Cadet  de  Gai«icourt% 
three  memorable  ca.-f**.  In  1862,  Cliarciit  and  Vulpian  stated  tliat  they  had 
examinc<l  the  nervous  filaments  in  the  velum  jMilati  panilyzcd  by  diphtheria 
and  found  certain  of  them  entirely  fi*ee  from  medullarv-  matter,  granulai 
bodies  occupying  its  plm.'c;  but  |>artial  degeneration  was  more  eommoo. 
In  some  of  the  fibres  the  medullary  matter  was  lutact.     LiouvUle  io  1872 
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Tiut  he  liad  finiutl  iltHft'ii era tive  rbangc.-*  in  tlip  ]>}ircni<*  nerve  nf  a 

lit  who  liod  difd  of  a^jihyxia  lulluwin^  uti  iitlai^'k  ul'  diphtlieria.     Tlic 

cootcnte  of  certain  of  the  fibres  oonstitutinf^  this  nerve  were  amorphous, 

filled  with  (^niiiiiliir  bodies  iiistrnd  nf  the  normal  nerve-sulwtanoe.     Ijcy- 

deu  in  1872  dis<:'overc<i  legions  in  the  jioriphcnil  ncrvt-a  and  in  the  central 

orjsan,  n|»on  which  he  liOfPti  \i\»  thcon*  of  an  ascending  ueuntts.     Roj:cr 

and    Dainascliiuo  in  1875  examined  the  nervuiiH  HyHtem  in  four  children 

who   had  died  of  diphtheritic  paralysis,  and  found  atntjihy  uf  the  nervc- 

fit»ree  in  the  peripheral  ucr\'P3.     Tlie  medullary  niatter  appeared  granular 

in  cortain  [Kiint^,  and  in  olhcra  it  had  entirely  diwipiM-an-d,  while  tlie  axis- 

r\*liiider  was  not  notably  altered. 

t>uch  ohfMTvalions,  to  which  others  might  be  added,  have  fiilly  etrtalv 
iialkcd  the  iiiet  of  {x^ripheral  nerve  lesions,  bucU  as  would  be  likely  to  result 
friim  a  neuritis,  in  the  jiaratysis  of  diplithcria ;  but  it  niuftt  I*  liome  in 
luinri  that  the  various  observers,  while  they  report  degenerative  changes  in 
oertain  of  tlie  nerve  fibres  or  tubes  in  the  peripheral  nerves  of  the  jraralyzed 
p*rt^  also  atab>  that  othcra  in  the  srimc.  ncrv«s  were  t<>  apptaramx'  normal 
,  mmI  ca|tiible  of  pcrfunuing  their  funtrtion.  Such  are  the  facts  upon  which 
pttie  tlioory  tliat  diphtheritic  |»ara]ysis  is  wiused  by  ])eriphenil  nerve  lesions, 
*  pcripheml  neuritis,  is  liasiHl. 

In  the  endeavor  to  elucidate  the  cauw  of  diphtheritic  paralysis,  attention 
bIjwi,  as  might  be  expet*ed,  been  directed  to  the  state  of  the  brain  and 
filial  nm},  ami  aa-ilinni(3il  rhaug<!s  tuive  U^eii  difKxivered.  in  them  quite  ns 

Iniarknl  iis  in  the  iHTiplieral  nerves.  Buhl,  Roger  and  Damasehino,  Picrret, 
^  ulptniif  Dejerine,  and  Oertel  dis<;ovei'ed  in  <lifl'erent  cases,  in  the  brain 
**"!  spinal  cf)nl,  in  tliose  viUa  died  ui  paralyait-,  various  anatomical  ciiangi*, 
*niong  which  we  may  mention  small  extravasations  of  bifwul  and  slight 
*"ftcning  in  the  eerebnil  suljstanoe,  extravnsations  of  blood  and  t)ii<'kening 
•'  the  mnirilcmnia  in  Uie  roots  of  paralyzed  nerves  (Buhl),  endo-  and  peri- 
"^iritis  at  the  [wint  of  origin  of  the  affected  nerves,  thickening  of  the  walla 
^^  the  vessels  ami  atvumulation  in  tliem  of  white  (X)rpnscles  (Pien*et), 
'^refaction  of  the  ««mective  tissue  and  di^nerative  change  in  the  nerve- 
"^^s  in  the  anterior  oonma  of  the  ccrvic-al  and  up|K'r  doi-sii!  region  of  the 
'f**»wil  pord  (Vulpinn),  atrophy  and  granular  degeneration  and  fi-ngmenta- 
"">n  of  the  myeline  in  tlie  nrrve-tul>e8  in  the  anterior  roots  of  the  spinnl 
****^es,  incrcftse  of  nuelei  in  the  white  substance  of  Schwann,  dtsap[Kiarance 
^^  *bc  axl»-cylinder  and  slight  fatty  degeneration  of  the  walls  of  the  capil- 
**H(»  (Dejerine.) 
I  D6jerine    in    the  microscopic  examinations  of  five  oisee  of  parulyBis 

I^K  '*'9eiiverpd  anatomical  alterations  in  the  gray  stil>ptancr  of  the  spinal  oord, 
I^V  "***  wliite  sulMtancu  l)eiiig  intact.  He  observed  In  the  gray  suljstance  oella 
■^'phicd  or  in  process  of  atrophy,  witli  tlie  disapjK^rauce  of  their  prolonga- 
****»!  «j  tJiat  healthy  cells  were  min|>:iratively  infrwpient.  The  (vljs  sccmcfl 
™  ittvt  undergone  tlie  change  whicli  occurs  in  acute  or  aiilMicute  myelitis. 
^  TcaaeU  in  the  gray  substancx'  wore  dilated  and  flcxuose.    Thej'  were  in 
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a  state  of  hyjKnemia  or  oongt'stiou^  aud  at  points  tmiall  intestinal  hemop^ 
rliagt-s  liiul  occurred.  ^\j'uuud  the  o(uitnLl  cauaU  aud  in  (he  i'umnili<isun.-s 
nuclei  were  iDcroaswl.  The  white  substanw  of  Uie  spinal  con!  prcsenu 
tiie  normal  ap|ieanint£.  Tht»e  aimtuuiit-al  ulmugt»  in  tUv  oord  apimrt>ntly 
rcsuJt4xI  iioni  a  uiyclitis.  The  spinal  ik;r\-cs  whose  roots  originattxl  in  the 
diseased  gray  matter  of  the-  cord  weru  found  to  have  underpiane  a  Btmilar 
L'lianjre  in  their  [R'ripherdl  diBlribntiou.  Therefore  in  the  five  vasea  in  which 
BUcU  minute  examiiiatiouii  of  the  uervoiu  system  were  uuide,  the  Unions  in 
the  cord  and  the  nerves  were  similar.  ^H 

III  188;^,  Dr.  E.  Hyla  Greve^  of  Liverpool,  Pallioloj^ist  to  the  Ro\ti^^ 
luBrniarv,  obtained  (lermissiou  to  examine  tlie  spinal  eord  in  a  child  of 
tliree  years  who  had  dieil  of  sudden  iieurt-failurp  after  having  sutfercd  from 
an  ag^nivuled  form  of  nniltiple  diphtheritic  puralvsiri.     8he  had  had  uiufh- 
tiiesia  of  Uie  liiuets  and  all  her  cxta-niities,  liquid  food  iXTfUi-gitatcd  through 
her  nostrils  and  entered  her  larynx,  s)ie  pa<«e<l  urine  and  ficccs  in  bed,  she 
could  not  ^tand  or  sit  without  support,  her  liend  dropix'd  helpless,  her  speccl^H 
w."W  indi-ilinrt,  her  tongue  could  not  Ih!  protrwhnl,  her  nspiration  waa  wlof^^ 
and  bhulluw,  her  ])ul.->e  50  |)cr  miuutc  and  feeble,  aud  she  was  uourihhed 
by  eneniatu  of  pancreatized  milk.     The  {laralysis  inoreaaed  so  that  the  dia- 
phragm ulone  acted  iu  respiratiou,  llie  \m]m  Ixxainie  shtwer,  irregular,  and 
more  feeble,  and  death  occurred   widdeuly.      At  the  autopsy,  wlueh  was 
limited  to  the  spinal  cord,  the  veins  of  the  lower  ]>art  of  the  eord  weg^H 
mucli  eongisti-d  ;   the  white  subytance  of  the  e<)nl  presented   the  nomisT^^ 
appenraiiee  to  tlic  naked  eye,  but  the  gray  matter  of  the  lumbar  aud  lower 
dorral  regions  was  extensively  softened,  and  in  the  left  half  of  tlie  eord  dif- 
fineut,  HO  as  to  flaw  iiiim  the  **ectiou,  leaving  a  cavity.     Higher  up  in  the 
coixl  the  gmy  substance  was  hypeitemie,  but  not  difllnent.     The  difilueut 
gray  matter  was  unsiiiial>le  for  mieroeet^pic  examinatiou,  but  other  portions 
of  tlie  eon!  weiT  examined,  witii  the  following  result :  many  gangliou-cells 
of  the  anterior  eoinua  werc  destroyed  or  in  the  state  of  "  cloudy  swelling ;" 
others  had  losrt.  their  procesi^es  and  were  reduced  in  size;  Increase  in  tlie 
nunilier  of  nutJei  iii  the  neuroy;lia  throughout  the  eord  ;  gray  sultstance  in 
the  right  half  of  the  eoitl  in  an  early  stage  of  softeuiug ;  in  the  dorani  and 
eer\'ieal  regions  everywhere  the  ganglion-cells  were  in  a  state  of  "cloudy 
swelling."     No  appretTiable  change  in  the  white  matter  of  the  cord.     It 
evident  timt  this  was  an  extnuie  and  rare  case  of  degenerative  change  in  tl 
cord,  nml  one  in  which  the  paraplegia,  had  tlie  jiatieut  lived,  would  hai 
been  jiermanent,  for  the  diffluent  gray  matter  in  the  cord  could  not  kai 
been  restoro.1  to  its  nonnal  integrity.     It  was  not,  therefore,  an  onlinniy 
case,  inasmuch  ns  the  paralyzed  muscles,  as  a  rule,  recover  their  function  ij 
those  who  survive. 

Such  is  a  summary  of  the  lesions,  iwrijiheral  and  central,  in  tlie  nerval 
system,  which  linve  Ijcen  discovered  iu  fatal  mses  of  diphtheritic  parnK-sia? 
"We  have  prcsi-utcd  the  facts  ujnm  which  the  theory  of  the  cause  and  nature 
of  this  disease  must  be  bused.    Arc  we  able  to  present  a  theory  which 
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Iioltl  gofid  in  rcgan]  to  cardiac  paralveis  ohnrncterizpij  In*  siuMen  hcart- 
lilurc,  to  {xiliiioiiiirv  jtanilvsis  <-lia meter tzcd  hv  su\)trrw\a.\  or  eiiiliurnuv*H>d 
>imion,  to  i^KiluUi!  und  oiultiplt^  pHralysfs,  with  tlieir  nmuy  iucouveui- 

,aiul  to  the  ](«8  of  the  tendon  reflexes? 
?fu.st  viVt  with  Trous}W9iii,  rf«t  auti!4(i4>d  witli  the  belii-f  that  the  maimer 
in  A^'liioh  diphtheria  produccrj  pai-ulydis  is  beyoud  our  c-uiupa'hcnsiou  and 
irill  pmlalily  never  Iw  known?  t)r.  Ahram  Jacohi,  soeinj?  tlie  inndoqiiacy 
uT  tijc  varioii8  tlie<frie^  to  explain  all  eoi^es  ur  (urm»  ul'diphtherilie  imraly^iri^ 
wrot*  in  1880  as  tolhiws,  iu  his  ehissical  tnaitisc  on  diplitheria:  "It  may 
l»e  positively  asserted  tJiat  diplithcritic  paralysis  dots  not  in  every  cose 
Je|*«nd  on  one  and  (he  same  cause," 

The  theory  ivhich  is  most  strongly  advocated  at  the  present  time,  and 

w^hic-h  apjHuni  to  lie  aercptcil  by  a  large  proptjrtion  of  the  8|KH'iali«tri  in 

*M^i*%'ouH  diseases  under  tiie  lead  of  Charcot,  is,  as  we  have  stjited  above,  tliat 

diphtticritic  jKiralvfiiti  n«nlU  from  a  iM-ripheral  neuritis.     Othery,  tibserving 

oetiinil  lesions  in  the  ncr\*ous  syHletu,  have  naturally  inferred  that  they  have 

•n  ixupiirtaat  sliare  in  the  production  of  the  paralysis.    It  is  verj'  inijtortant 

*»uit   the  jirai-titiuni-r  whiii  confroutMl  by  tljis  grave  malady  slutuld  have  a 

f^lear  roiiception  vf  its  cause  aud  iialure,  that  he  may  be  better  able  to  apply 

tiio  appropriate  remedies.     We  willj  therefore,  examine  with  the  light  ob- 

*»i«ied  fnim  rlini<al  rspenrni-c  ihn  pn-vailing  tliiH>ry  thatdiphlheritie  yiavtiX- 

y*>8   rpsuhs  from  anatomioil  eluiupes,  peripheral  or  contml,  ur  both,  in  the 

***^*^*ou.'»  tn'stem.    Is  this  theorj-  nileqiiate  tt>  ex]i!ain  the  paralysis  as  it  eom- 

'***'n|y  ocetirs?     We  will  give  a  brief  summary  of  the  ohjeetiona  to  it,  at 

tue  risk  of  repeating  what  we  have  ali-eady  stated. 

1.  Cases  ort-nr  In  whieli  rQiTfulIy-eondurtwl  mierj^jst^pic  examinations 
"'^'•'sil  an  ap|i:iren|]y  nornuil  state  of  the  ner\'e  supplying  tlie  iMiralyzed  [lart, 
'"**'  *\I«>  of  the  nervous  centre  from  which  this  nerve  originates. 

TIui!*,  in  the  three  cases  of  typiaO  cardiac  paralysis  descriljed  above 

r^^***ring  in  the  praetiee  of  Cadet  de  Gassieoiirt,  the  pueumogastric  and  lis 

'***t5hea  examined  iu  one  cose  appi.'sii-ed  normal,  and  no  Icsinn  sufficient  to 

^***Q  paralysis  was  iimud  in  a  eaix'ful  examination  of  the  raetlullu  oblongata, 


the 


•Antral  organ  of  inner\'ation  nf  the  heart. 


S.  I'niatal  |)nralygis  sometimes  («x'ui-s  as  early  as  the  second  or  third  ilay 

*«i]»litheria,  and  loss  of  the  tendon  reflexes  as  early  as  tlie  firet  day.    Can 

■^icve  tJiat  a  [K^ripheral  neuritis  nr  nnatomirai  eliaiiges  iu  the  wrcbn)- 

*^'**ttj  axis  have  oceurred  at  so  early  a  date,  so  as  to  caust*  the  iximlysis? 

'^.  In  Its  oommeneemont  diphtheritic  ]>aralysis  often  exhibits  what  Troiis- 

tlesignal**  mutability.     It  suddenly  shifts  fmm  one  group  of  juus<'lt« 
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^^iither.     Muscles  paralyzed  on  one  day  have  their  noi-mnl  action  on  the 


'>\vjng  day.  while  other  muscles  are  attaeketl,  and  on  the  tliird  day  the 

^y^^i  of  niust'lcM  fir«t  attarktnl  are  |>erhapH  again  jMindyMxh     This  iniita- 

'*ty  of  the  itfiralysis,  this  siulden  shifting  from  one  group  of  muselos  to 

**'^'ther,  militates  strongly  against  the  theory*  that  the  r-anse  of  the  parnlvsis 

**  *  structural  dmngc  in  the  iierviats  system,  whether  ce«*brai  ur  JH-Tiplieral. 
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It  would  seem  impossible  triat  there  sliouKl  be  a  surlden  recovery  trom  the 
jmralysis  and  thpn  on  the  follnwinjr  day  a  nxriirn'ticp  iif  it,  if  it  n-sultwl 
from  df^euenitive  diangc!*,  cither  (.■eiitrul  or  iHTiphcml,  o«.t'iirriug  in  the 
nervous  system.     Tlicsc  lesions  do  not  undergo  sueh  sudden  flnnruation^^| 
Rueh  mi]tahility,  na  we  nbserve  in  the  |ianily»is.    A  {lerBistent  cause  should^' 
product  a  |>L'i'sistcut  uud  euutinuous  efiect. 

4.  Several,  if  not  all,  of  the  mierosfvipists  who  discover  df^onerative 
changes  in  the  periplwnil   nerves  wliicli  sujiply  pamly/^J    uiu«^'Ies,  state 
that  sonic  ncrvc-filirt*  Imve  uudorgooe  eoniplete  or  nearly  complete  degen- 
eration, otliers  partial  degeneration,  and  irthenn  i*till    Beera  Ui  be   intact, 
AV^Muld   n)mpU>te   j)aralysis   result    fnmi   such   a  aiatc  of  the   ptMiplicrd^J 
nerves?     Would,  for   instance,  the  velum   palnti,  as  we   obsei-ve   it,  b^™ 
motionless  like  a  curtain,  n^it  exhibiting  the  Kiwt  HeuRitivcni^ffl  when  pricked 
by  tlie  point  of  a  pin  or  otfier  instrument,  if  tlie  sole  cause  of  tJie  ]mra1ysis 
were  ilcgencratlve  change!*  in  the  nerves?   Wtxdd  not  the  nerve-tibrts  which 
arc  still  intact  l>e  sufficient  to  pr<xlucc  some  motion?     May  we  not  in  at 
least  some  instances  regard  the  paralysis  as  the  cnnse  of  the  dr^nemtio^H 
in  the  nerves? — fijr  it  is  a  wcll-kuuwn  patlu'logiml  fad  tliat  if  a  muscle  be 
paraly/ed,  as,  for  instmicc,  from  a  central  cause,  tlie  nerves  supjiUnDg  it 
nstudly  undergo  more  or  less  degeiierative  changp. 

o.  A  clinical  fact  autagimistic  to  the  ihwry  that  lesions  iu  the  oerebi 
Bpinal  axis  auisc  the  jmrnlysis  has  been  alltidtxl  to  Inith  by  Dr.  A.  Suas 
Dr.  W.  H.  Thomson  in  tlieir  interesting  and  instniclive  papers.      It 
tluiL  diplitheritic  paralysis,  motor  and  sensory,  is  simiettuK^  liinitnd  to 
muscles  supplied  by  a  single  branch  of  a  nerve,  while  the  other  brauclK 
have  their  nunn.il  funirtioii.     This  fact  is,  of  (vHirse,  not  antagonistic  to  the 
theory  iJiat  [Kripheral  nerve  lesions  causes  the  jiaralysis,  but  it  affords  ^H 
strong,  if  not  conclusive,  ai^inmcnt  again)«t  the  theory  that  central  lesiou^^ 
are  the  cause. 

Such  are  the  clinittil  facts  which  militate  against  the  theory  that  inflam- 
matory or  degenerative  changes  in  the  nervous  system  are  the  primary- 
and  sole  caust^  ctf  diphtlieritic  paralysis.     We  have  stiitwl  al)ove  that  the    , 
theor)'  i-clating  to  the  causation  of  diphtheria,  wliich  is  now  gaining  aivep6>fl| 
auce  iu  both  eontinoiits  with  fintliologists  and  spceialists  in  diseases  of  chil- 
dren, is  tJiat  the  s|wi:ilii:  micnibe  of  diphtheria  acts  Iixnlly  upon  the  eiirtacc, 
and  systemic  infeetinn  occurs  from  ptomaines  pnjduced  by  niicrobic  action, 
which,  entering  the  lymphatics  and  blood-vessels,  are  carried  to  the  interior 
of  the  Intdy  and  exert  tlieir  ai-tion  ujmhi  the  blotHj  and  the  tissues.     If  this 
theory  l)c  true,  the  symptoms  whicii  indicate  systemic  infection  aiv  relerable 
to  the  ptomaines.     I>r.  Thnnwm  in  his  paper  already  alluded  to  writes  fl^| 
follows:   "It  is  (piilc  cniirteivjihle  that  a  ptonmine  mav  follow  u[K>n  th^^ 
changes  which  the  diphtheritic  process  sets  up  in  the  organism,  and  thus 
produw  all  its  characteristic  symptoms.     The  special  tendcnCT  of  diphthe- 
ritic iiidaminntion  to  cause  necrotic  aud  gangrenous  lesions  lends  further 
support  to  this  swrraiae," 
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The  ptomaines  spring  into  existence  suddenly  and  unexpectedly  under 
fiivoring  conditions,  as  we  see  in  the  case  of  the  cheese  or  the  milk  ptomaine, 
the  tyrotoxicon ;  and  it  is  not  improbable  that  chemistry  brought  to  the  aid 
of  microscopy  will  yet  reveal  the  fact  that  the  common  cause  of  diphtheritic 
paralysis  is  a  ptomaine  or  chemical  agent  produced  by  microbic  action.  If 
the  cause  be  a  ptomaine,  it  probably  acts  iu  a  measure  like  the  poison  of  the 
eel  in  the  cases  alluded  to  by  Trousseau,  or  like  curare.  Clinical  facts  appear 
to  harmonize  best  with  the  theory  that  tliis  is  the  common  cause  of  the 
paralysis,  especially  in  those  cases  in  which  it  occurs  early  and  the  use  of 
the  paralyzed  muscles  is  soon  regained.  But  it  would  be  idle  to  argue  that 
the  marked  d^enerative  central  aud  jieriphcral  lesions  which  are  frequently 
present  in  the  nervous  system,  in  those  wlio  have  died  of  diphtheritic  paral- 
ysis, do  not  prolong  and  intensify  the  paral\'sis,  aud  perhaps  are  sometimes 
the  primary  cause  of  it. 

Prognosis. — The  prognosis  of  diplithcria,  like  that  of  scarlet  fever, 

varies  greatly  in  different  cases  according  to  its  type.     In  some  epidemics 

a  large  proportion  of -the  cases  are  mild  and  recover}'  occurs  with  simple 

treatment.     Between  the  mild  and  the  most  severe  cases,  attended  by  pro- 

found  blood-poisoning,  there  is  every  grade  of  severity.     Cases  that  are 

apparently  mild  in  the  beginning,  and  seem  likely  to  recover  with  simple 

mc?asures,  sometimes  become  severe,  dangerous,  and  even  fatal.     On  the 

otlier  hand,  cases  that  set  in  with  severity  may  become  modified  and  end 

ia^/orably  with  simple  treatment.     So  variable  is  the  type  of  diphtheria  that 

in     certain  epidemics  or  localities  a  large  proportion  recover,  as  many  even 

a^     ninety  or  ninety-five  per  cent.,  while  in  other  epidemics  or  hK-alities  the 

j>x~<jportion  that  perish  is  ranch  larger. 

The  prognosis   is   usually  favorable  when   the  inflamed   surface   and 

P"^K?ndo-membrane  are  of  little  extent,  the  fever  and  swelling  moderate, 

^-*^<3  the  neighboring  lymphatic  glands  aud  underlying  connective  tissue  but 

^•^^tle  involved.     In  many  such  cjises,  as  we  have  seen  from  the  description 

&*  "N^-en  above,  the  patient  remains  iii  gootl  general  health,  or  focls  but  slightly 

*'^<3i8po8ed.     On  the  other  hand,  if  the  inflamed  surface  be  extensive,  the 

I**^<?iido-membrane  deep-seated  and  exhaling  an  offensive  odor,  while  the 

^^^ijacent  lymphatic  glands  are  markedly  swollen,  tlie  patient  will  probably 

I*^*Hsh.     Nasal  diphtheria,  which  is  commonly  present  in  severe  cases,  and 

^'^'''•fc.ich  produces  an  offensive,  irritating,  and  highly  infectious  discharge, 

^^"V^ays  involves  great  danger.    It  is  likely  to  give  rise  to  systemic  infection, 

®' *><o  the  submucous  connective  tissue  of  the  nostrils  contains  numerous 

y'  laiphatica,  which  take  up  the  poisonous  prcKhicts  and  convey  them  to  ever)' 

V*5».rt  of  the  svstem.     If  while  the  local  disease  is  severe  and  extensive,  the 

^'■'CPath  and  exhalations  become  offensive,  and  the  countenance  aud  surface 

S^Herally  begin  to  have  a  dusky,  pallid  hue,  profound  blood-poisoning  has 

***^^<2urred,  and  the  patient  will  probably  die. 

Physicians  of  experience  are  guardetl  in  the  expression  of  a  favorable 
^^^^osis  in  diphtheria,  since  there  is  no  other  disease  in  which  the  prog- 
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nostio  8igu8  on  which  u  favoniblc  pnxlictioii  U  hoaocl  are  so  likcl; 
ruliaoious.     \Vc  hear  mut-h  in  mrtlinil  ciivlea  of  du*  dmipptivc  charaf^t'i 
diphthei'la.     Krrur  iu  exprtsshig  a  fuvomble  pro^ui^is^  of  wliicJi  i*\-i!n  phy- 
eitriaua  of  ample  cjtijcm'iico  i-omplaiti,  is  larji^oly  due  lo  the  fad  tluit  diph- 
theria terrainaten  fiitally  in  sevend  diftl-wnt  whvs.    Death  may  occur  from — 

1.  Diphtlieritit:  blood-poisouiug, — eysicniic  iuf*x>tioD  by  the  specific  prin- 
ciple, whether  actiug  directly  or  through  the  agciK^  of  ptomaines  which  it 
produces. 

2.  Septic  blood -|Mii.sou tog,  produced  by  atMiiir[>tion  from  the  under  aar- 
face  of  the  doi.t>iupo6iii^   pseudo-mom bmne,  or  from  gangrenoiu  tiasuok 
Rut  our  kmnvledge  ia  not  Huflicietitly  udvaiKred  to  enable  us  to  dl<4(:Timinst« 
between  tbe  coui^tittitioiml  etiectji  of  ordinary  M'{ksi.H  and  tliti»e  |m>du(H^vl  by 
the  agency  of  the  dipbtlieritic  poison.    Beptie  infection  ia  obviously  must 
likely  to  (Xfur  in  lIi>i-^<-  rusfs  in  wliii-lt  the  ]iscnd(>-mcnd>nine  is  exteiuivc^ 
deeply  enilKKltliil,  :iii<i  It^  il<><i)n)|M)!«ition  atteiHled  by  an  ofleufive  nfflavifUBt 
Cerviml  eellulills  and  adeuitis,  which  caui«e  eoustdcruble  swelliug  of  the  Da]l^ 
often  OL*-nr  from  Meplie  al»^>rj»tion  from  Uie  fanciid  wnrfat-e,  the  septic  matter 
Iieing  (sinveycd  by  the  lym]>iiati4-  \Hv«(!ls  to  tJic  adjmwit  glands  and  <aumt 
iunununation  of  the  gUnds  and  surrounding  eouiicctive  tissue.    C-ou^idvi 
able  tmnefaclion  of  the  neck,  ihemfon*,  seldom  occurs  in  diphtheria  with< 
miintfe»t  tiympl4tniti  of  toxienila,  ami  it  is  to  be  regHrdtnl  a!<  a  r^ign  of  itS^ 
prescuce, 

3.  Diptithorilic  croup,  or  pseud o-mombranous  lar}-ngo-tnu'hciti«,  •  mosl 
impijrtant  diwrL-^e,  aiwl  fully  trenlMl  (if  in  the  pro[KT  plaiv;, 

t.  Urx-mia,  or  JiplilticritJc  nephritis,  also  one  of  the  muttt  important  of 
llic  lo«»l  maladies  jxTtaining  to  fliphtheria,  and  produced  by  the  actiiMi  of 
the  dipblhcritic  |M)iii4)n. 

5,  .Sudden  heart-failure.     The  action  of  the  heart  may  be  fccblr  frwoi^ 
grnnulo-fatty  degeneration  of  ittt  muscular  fibres,  or  from  anstniA  or  gi>ncfa^| 
wcukne.'ts  ;  but  Hudden  and  unc?L{tect«>d  drjith  fnim  heart- lUilu re  is  (x>nimoalr, 
as  we  liavc  seen,  due  to  [Hiralyais  of  this  organ. 

6.  Suddenly-developeil   piisstve  a)ngestion  and  ncdema  of  the   lungi^ 
pmliably  due  to  fecblenetta  of  the  heart's  ai'lion,  or  to  paralysis  of  the 
rc8pirat4>ry  muscles.     Death  mmctimcs  occurs  ap|iarcnlly  from  thin  auae    ■* 
during  the  |>criod  of  supposed  convalesceuoe,  ami  when  the  \'v^X&  of  lb*  -■ 
phypician  have  l>etm  difuxm tinned.     Thus,  iu  a  inse  in  my  practice,  ftym|H'    - 
toma  of  oxlcjua  pulmonum  (abundant  moist  rides  iu  Uith  sidts  of  the  drnt,  ^ 
and  embarmssed  ivspimtion)  suddenly  occnrreil  nearly  one  month  after  tfai^ 
disapjH-arance  of  the   fancial    peeudo-mrmbnine  and   inflammation.     Tin  m\ 
urine,  which  hud  containe<l  ixju^iderable  albumen  during  the  motive  period  J 
of  the  malady,  IlkI  for  mme  time  shown  no  traro,  or  hot  alight  tnec,  of 
this  principle,  by  the  prujier  testa.    By  active  Htimuhition  theee  symptom^V 
entirely  disappeared  iu  a  few  hours,  and  the  heart*6  action  seenned  nonnal^ 
exr<'pt  that  it  was  a  little  weakened.     On  the  following  dny  the  tynpboam- 
reap|>ean-d,  and  death  occurred  before  I  wau  able  to  reach  the  houae. 
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That  physlciau  Is  obviou^^ly  k-a-st  likely  to  err  in  prop^nosis  who  pecog- 
uiits  the  fact  tlint  )tatientij  urc  liable  to  perish  ia  any  of  tbese  different 
vayg,  aii<l  fan-fully  exaiiiiues  in  relepeuc*!  to  all  the  tx)iKlitiniu  whieli  involve 
danger.  Many  physieians,  as  I  have  had  the  opjwrtunity  to  olwerve,  are 
nnnias  in  not  examining  more  fn-qtu-ntly  the  nrinc  of  diphtheritic  patleuts ; 
for  there  is  ufteu  a  large  aiaoiint  <jf  ulbtiiiieii  with  ^rauular  easts  in  tJie 
urine  in  diphtheria,  indteating  a  puisouous  quantity  of  ureu  in  the  blood, 
and  yet  the  appearaiirt!  of  the  urine  to  the  naked  eye  is  prol)ab1y  normal. 

Among  tlie  symptoms  which  render  the  prognosis  uufavot-uble  am  re- 
piigitaDoe  to  food,  vomiting,  pallor  of  coUDTCQancc,  and  general  autcuiia, 
wilJi  pnigTe*tive  weakuen.-*  and  cinai-iationj,  indteating  hlocKl-poirfoning ;  a 
large  aniwunl  of  albumeu,  with  ea^t.s,  in  the  urine,  showing  nneniia,  lo  whiirli 
the  irritability  of  the  stomach  is  often  due ;  an  abundant  irritating  disolmrge 
uf  mneu-piiH  from  tlie  Hiwtril«,  or  oa-lu-Kion  of  them  by  membninoui*  exnda- 
tioD  or  iullammatory  tliickening,  showing  titat  the  Sehneideriau  membrane 
is  suriuUfily  involved  ;  heniorrhagt?  fn>m  the  nfJt^trils,  buc^col  mvity,  4)r  hiucxs, 
showing  an  altered  fftate  of  tlie  blood,  or  of  the  walh*  of  the  capillaries,  or 
plugging  of  the  capillaries  by  ma,'*ses  of  raicnil)es  or  leu«){'yt*!s.  Diphthe- 
ritic laryugo-traeheitis,  or  pw-'udo-iueni  bra  nous  eroup,  largely  iucreascs  the 
oggregntc  of  deaths  from  diphtheria,  whether  it  be  treated  by  improved. 
iulutlatiouH,  inluluition,  or  tracheotomy.  Some  of  the  above  syniptoma 
have  lK.i-n  present  in  must  of  the  fatal  eases  wiiich  1  have  observed.  On 
the  other  hand,  tlie  proHpcct  of  recovery  improves  in  pi'oportioD  to  their 
ali^eiKie. 

Preventive  Treatment. — Diphtheria  is  &o  highly  contagioiiB,  and  when 
e|iideinic  it  Is  so  likely  to  spread  from  one  household  to  another,  and  its 
wvi-re  forms  are  fatal  in  so  lai^'  a  pr(>j«)rtion  of  ea^-s,  that  pi-eventive 
luen^nnti  are  of  tlie  greatest  imporiautre.  The  aiva  of  eoutagioubnoie  uf 
diphlheria  h  itmall.  Pr.  I^ncry  eites  rases  to  show  that  it  is  limited  to  a 
few  feet.  Dnmez  also  relates  an  irstanee  showing  that  tlie  omtagious  area 
ikof  !<nmll  ejttent.  In  a  selio<d  the  boys  and  girls  in  the  tanie  hall  were 
f)iamtt^<l  by  an  ojteii  sjxice  a  few  yards  wide.  Diphtheria  prevailed  among 
the  girls,  but  did  not  nfllnt  the  boys.  In  this  respect,  as  in  afi  many  others, 
di[4itheria  re:send)h'M  Hatrlet  fever,  and  is  unlike  |K>i*tnssis  and  meiisles. 

The  nuist  eflicient  method  of  preventing  rliphtheria  is  the  isolation  and 
diflinfevTtion  <if  patients,  the  prompt  and  thorough  diHinfection  of  the  apart- 
inenU  in  which  juitienls  have  Wen  treated,  and  of  the  iMxlding  and  furniture 
in  thceo  a|mrtmeuls,  and  the  exclusion  or  prevention  of  nil  noxious  git^^s, 
vRpocially  thoee  ascending  fntm  the  auwcrs  and  fnun  filthy  accumtdations  of 
all  kitxls. 

Or.  H.  B.  Baker,  of  Lansing,  has  published  statistics  showing  that  in 
102  uutbrraks  of  diphtheria  the  average  number  of  cuHes  where  disinfection 
■ad  isfjialion,  one  or  both,  were  neglw^tcd  was  Itt,  and  the  average  deaths 
3.20,  while  in  116  outbreak-^!  in  which  isolation  and  disinfet'tion  were 
cufoired,  tlie  averj<^  number  uf  cases  {kt  outbreak  was  2.86,  and  the 
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average  deaths  .66.     Therefore  tlio6e  ppwautionan*  measures  prevented  13' 
cases  and  2.57  doiths  for  each  outbreak ;  in  the  total,  15io  cases  and  29ft^ 
deathB.     Thvsei  etathitiv»  related  to  only  cue  year.*  ^M 

It  is  obvious  that,  in  order  to  prevent  the  spread  of  diplitlieria,  wherever 
a  ease  haa  oceniTod  prompt  and  efficient  personal  aud  doraieilinrj'  disinfeciion 
should  be  practised  m  far  an  the  conditiuti  of  tlie  patient  will  allow.  But 
there  is  reason  to  think  that  disinteclion  as  eonunouly  practised  is  inade- 
fpiatc.  In  the  winter  of  1887-S8  and  the  foDowinp  spring,  an  epidemic  of 
diplitlieria  occurred  in  the  New  York  Inlhnt  Atiyiuni,  and  it  extended  to 
the  matomltv  ward.  In  this  ward  five  of  the  new-buru  infants  contracted 
diphtheria,  and  two  of  these  five  hail  at  the  sirae  time  nmhilical  phlejjmona 
in  addition  to  the  nsiml  diphtheritic  exudate  u]K>n  tlic  tauces.  It  wan 
evident  from  the  occurrence  of  these  cases  that  the  maternity  waitl  was 
infcctc<l  to  such  a  degree  that  subsequent  patient:^  c*>uhl  not  be  safely  ad- 
mitted witliont  ltd  thorungh  disinfection.  Tiie  ward  was  llieref<tw  vac-ated, 
the  windows,  doors,  and  crtn'icca  (;lot>ed,  and  forty  [luuuds  of  aulj>hur,  or 
two  pounds  to  the  hundred  cubic  feet  of  air,  were  burnt  until  it  was  cou- 
BumMJ.  Arter  some  hours  the  mndows  and  doors  were  o(H*n«l,  and  Prs,^— 
Prudden  aud  (^heesemau  immediately  raised  a'  dust  from  the  floor  aud  l>cd<^| 
ding  and  allowed  it  to  settle  in  culture-media.  All  other  eonrces  of  in- 
fection were  exeludeil  from  the  nieilia.  The  cultures  produced  so  lar|2;e  a 
number  of  microljcs  thai  they  overlay  each  otiier ;  but  the  observers  were  able 
to  distinguish  the  streptococcus  pyogenes  in  the  media,  identical  in  form  and 
apiK^rance  with  the  streptwocciia  which  they  luul  previously  discovered  in 
the  uml)ilii:al  pfilegmon.  Althougli  more  sulphur  was  employed  than  is 
recommended  by  the  Xew  York  Health  lioard,  aud  employed  in  the  manner 
recoinmendcd  by  this  R*>;ird,  it  was  iiiade<iuate  to  destnty  the  mimilxw.  It 
was  evident  tliat  some  more  enicient  mode  of  dumiciliary  disinfi.rtion  waa 
required.  H 

Sinw  the  on?in.iry  mo<lo  of  disirfection  was  a])[«irently  futile  in  the 
materuily  waitl,  it  seemed  to  me  advUable  to  obtain  the  views  of  so 
eminent  an  authority  as  Dr.  E.  R.  Squibb,  of  Brooklyn ;  and  he  has  kindly 
fiivoreil  me  with  the  following  note  :  ^M 

"  Witliiu  the  p:tst  leu  years  the  efficacy  of  sulpliur-fiunigiition  against™ 
infoetious  material  lias  been  repeatedly  denied  and  rtaflirmcd  u|Mm  verv 
good  autliority,  and  observations,  apparently  made  with  accuracy  and  care, 
have  been  reported  from  lime  to  time  to  prove  btrih  sides  ivf  the  question : 
so  that  all  that  can  now  be  said  is  that  burning  sulphur  is  of  doubtfid 
efficacy,  with  the  weight  of  the  highest  authorities  in  lMirt"enoIogy  against 
it.  But  to  this  it  must  Ik"  mldtxl  tiiat  it  is  slill  largely  usc<l  by  veri*  intelli- 
gent iK'dies  in  large  institutions,  boards  of  health,  etc.,  where  it  would  not^ 
be  likely  h»ng  to  maintain  an  unearned  confidence-  ^| 

"  How  often  the  fumes  arc  applied  dry,  and  how  often  moi^  no  one 
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can  trll  from  the  ciirront  rwonl ;  and  how  many  of  the  faihirce  of  the  dry 
gn.s  wdutd  be  successi's  id  tlic  presence  of  moisture,  there  in  no  meaun  of 
kuowing. 

"  Formerly,  when  sulphur  waH  hiimed  in  closed  chambers  as  a  disiii- 
fcctant,  the  surfaces  were  all  wetted,  and  the  |>ol  of  burning  Bulphur  waa  set 
in  water  or  wet  sand,  that  the  bent  might  evaporate  ofi'  q  eonslaut  supply  of 
'eatery-  vajwr. 

"Theac  fonditioiis  arc  now  fropiently,  if  not  generally,  n^lectedj  and 
vhcre  this  is  tlie  case,  failure,  on  iirineiple,  should  Iw  the  ride. 

"Nearly  all,  if  not  all,  chemical  dislnfeirtants  are  in  a  state  of  tension, 
rrody  to  change  on  a)ming  in  contact  with  the  matter  to  wliich  they  are 
applicable;  and  tlirse  changes  are  either  by  oxidation  or  deoxidutlou,  and 
t  he  uiomciit  of  givalcsl  power  or  activity  U  the  nKimrnt  of  chango,  when 
tliey  by  ppaiXing  on  infectious  matter  jxiss  from  a  state  of  tension  to  a  stat« 
c*f  nst  under  new  relation.  The  agcucy  thmugh  which  these  changes 
^most  universally  become  oj>crativc  is  the  vapor  of  water. 

"M'hen  sulphur  is  burned  in  a  close  ehamljer,  the  dioxide  is  fonned  by 

csniidcu-stug  two  moleeules  of  oxygen  fn«u  the  air  upon  each  raulceule  of  the 

s^tilphur,  aud  a  ln-avy  gas  is  the  result,  which  tends  to  settle  at  the  bottom 

of  the  chHml)cr  and  to  nni  out  through  the  lower  erai^kfl.     Any  moii<ture 

prcseut  is  at  once  seized  by  this  rather  inactive  auliydride,  first  furmiug 

^tdphumus  acid,  and  tiuni,  by  oxidation  from  the  air,  Hiilphiiric  acid.     The 

<iry  gas,  or  anhydride,  nctt  only  wEws  with  avidity  all  water}'  vajwr  in  the 

^ir,  bnt  also  the  'n'ater  held  in  the  surfaix-s  of  all  Ixidies  with  which  it  eumca 

■  »i  omtaet.  and  in  the  presence  of  this  mnisture  only  is  it  ready  for  further 

oxidati<m.     Then  it  is  by  tliis  oxidation  that  it  deoxidizes  the  matters  with 

"vvhidi  it  is  in  moist  wmtnct,  filling  the  surfaces  of  these  matters  first  with 

»**ilpluirous  acid,  then,  by  the  <hangc,  with  sulphuric  acid  ;  and  it  is  during 

^^c!«e  cJiangcs  tliat  its  pcmer  is  cxcrtul. 

"If  there  be  do  moisture  supplied  to  the  burning  sulphur,  that  which 

"Was  present  in  the  air  and  the  surfaces  of  the  chamber  is  soon  used  up,  and 

%Iie  dry  gas  remains  indcfinitrly  in  a  comparatively  inactive,  ineHective  eon- 

vSitinn.     Tlie  dry  pa-^ivc  anhydride  would  nwessarily  destroy  all  urganisms 

■^svhich  breathed  iu  any  degree,  because  breathiug-surfaees  arc  moisu     But 

5»i  embr\*onic  life  prfitcctwl  by  shell,  us  in  8e«l,  if  the  shell  be  drj'  the  gas 

'v^Diild   be  im|>otent.      Many   bacteriohigists   have  admitted  that  burning 

**tilphur  would  kill  Iwcteria,  but  not  germs/' 

It  seems  proUdile  that  t]ic  ap^Mn-ntly  negative  effert  of  burning  sulphur 
4or  tlie  pur|>ose  of  dtstroying  the  iniorobcs  in  the  niaternily  waid,  as  st:il(fd 
««bove,  was  due  to  the  absence  of  moisture,  for  it  was  burnt  dry.  The  above 
iioti-  from  Dr.  Sipiibb  conveys  ver\'  ini[>ortant  information.  If  the  facts  as 
»lau«l  by  him  were  more  genemlly  known  and  act«l  on  by  Hi^alth  Uoaixls 
['WaiiX  by  physirians  in  family  practice,  tlie  nnnlts  of  domiciliary  disinfection 
>rouUI  pnil>ably  be  U'tter.  It  Is  so  ini{H>rtant  that  tlie  s{)ecific  principle 
of  dtphtiieria  shuuld  be  destroyed  wherever  this  disease  appears,  io  order 
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b)  prevent  its  propagation,  that  any  safe  measures  wliieh  will  aid  in  pro- 
ducing thi»  result  mhoiild  Iw  rmplove^l  in  aiMItion  tn  Riilplnir- fumigation. 
To  aw^miplisli  tills  ptirjKJw,  Dr.  Llewellyn  Kliot  roeoinnienda  during  iJie 
ccintiuuancc  of  a  case  the  eonstant  evaporation  of  turpentine  over  a  water- fl 
Iwith,  m  tliat  the  vajMir  fills  the  room.  In  ex'ery  inatjince  in  wliif4i  be  has 
employed  thiy  tnaitnient,  no  sce<nid  case  of  the  disease  has  (Kseurrcd,'  I  liave 
employed  the  following  prescription  for  the  purpose  of  disinfeetion  durii 
my  jitten<lanre  on  cases,  with  apparently  so  good  a  reaiilt  that  I  am  enoour-j 

aged  to  eoutiuue  its  use : 

Et  Aridi  carbolici,  Ji ; 

01.  PU(<tt]yji(J,  ,^i ; 

SjiU.  tei«l)iDtb.,  Jviii. 
Huce. 


?  has 
have 
iringfl 

sur- V 


Add  two  tablespoon fuls  to  one  qnart  of  water  in  a  jian  with  broad 
foLV,  and  maintain  in  a  cotL<!tant  Mate  of  rlnilHtiun  or  simmmof;,  in  the 
room  owupied  by  the  patient.  This  disinfecting  vapor  was  employed  iu 
the  quarantine  wards  of  the  Infant  Asylum,  in  which  diplitheritic  patients 
were  lrr:it(>d,  and  to  a  certain  extent  in  tlie  other  wards,  and  no  gulweque-Qt 
eases  have  occurred. 

In  Bellevue  Hospital,  where  pyiemia  had  l>een  prevalent,  Prof.  R, 
C^lcu  rXtrcmuH  empluyed  chlurine  pu*  mingled  with  Mteam  to  secure  tlimn- 
fection,  in  the  following  manner.  Strips  of  paper  having  been  {»asted  over 
the  crevices  around  the  doors  and  windows,  equal  part*s  of  common  salt 
and  hhuik  oxide  of  man^am-we  (alMiut  two  hiindriHl  |M)und-i)  were  placed  in 
troughs  formed  of  sheet  lead,  the  edges  being  turned  up  to  make  rcceptai-les. 
A  csirbov  of  sulphuric  acid  was  emptied  into  small  Ixiaius  and  other  veeeels 
and  placed  U'side  the  trtnighs.  The  floors  were  moistened  with  water,  and 
abundant  steam  was  allowed  to  escape  from  the  heaters  into  the  ward.  With 
the  aid  of  assistants,  the  snlplmric  acid  was  quickly  jroured  upon  the  mix- 
ture in  the  troughs,  and  the  room  hastily  vacated,  the  dof>r  l>eing  nailed  np  fl 
to  prevent  occidental  entrance,  for  the  lai^e  quantities  of  chlorine  evolved 
would  have  lieen  fatal.  The  fullowing  <hiy  the  windows  were  opened  fiiim 
without,  and,  after  vcutllatiou;,  the  etmtents  nf  the  tnnighs  were  stirred  and 
sulphuric  aeid  added  as  before.  In  the  war«l  most  infetted,  this  process  was 
re|ieated  once,  fresh  salt  and  manganese  being  used.  No  further  cases  of 
pyiemia  occurred  iu  these  wards. 

In  oi-der  to  prevent  as  far  as  possible  the  spread  of  diphtlieiia,  stringent 
mposures  should  Im»  taken  to  prevent  propagation  of  the  disease  by  walking 
call's,  by  children  nitldly  aflcctwl  who  ai-e  allowed  to  atti-nd  school  and  ride 
ill  public  oonvej'ances.  I  have  in  a  nuralnrr  of  instances  seen  children  with 
diphtheria  sitting  with  other  cliildrcn  in  the  clinics  at  Bellesnie.  Recentlv 
I  S!iw  In  cousidtation  a  child  with  latal  dl|ihthcrla,  whieh  apparently  was 
contracted  in  the  street  by  embracing  a  pbymate  who  hod  been  allowed  to 
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go  oat  for  the  first  time  after  an  attack  of  the  disease.  In  another  instance 
a  child  went  with  its  parent  to  a  Sunday  mission-school  in  one  of  the  tene- 
ment-house sections  of  Xew  York.  Four  or  five  days  subsequently  it  had 
diphtheria,  which  was  communicated  to  other  children  of  the  family,  and 
one  of  them  died.  Tlie  philanthn)pic  endeavor  to  benefit  the  poor  children 
of  New  York  by  conveying  tliem  to  rural  localities  in  midsummer  has,  it  is 
said,  resulted  in  the  occurrence  of  diphtheria  in  farming  sections  where  it 
was  preWously  unknown.  I  have  now  under  treatment  a  family  with  diph- 
theria, and  the  child  first  attacked  states  that  a  school-mate  sitting  near  her 
in  tlie  school  complained  of  sore  throat  a  few  days  previously.  Certainly 
the  safety  of  the  public  requires  that  all  children  with  sore  throats  should 
be  excluded  from  the  schools  whenever  diphtheria  is  prevalent,  and  it  should 
be  the  duty  of  teachers,  acting  under  the  direction  of  Health  Boards,  to  see 
that  this  is  done. 

In  a  paper  relating  to  the  therapeutics  of  diphtheria,  read  before  the 

^hiladdphia  County  Medical  Society,  May  23,  1888,  and  printed  in  its 

nXiansactions,  Dr.  A.  Jacobi  remarks  that  the  well  children  in  a  family 

"^v/iere  diphtheria  is  occurring  should  not  go  to  church  or  school,  and  that 

sciZiools  should  be  closed  during  an  epidemic  of  diphtheria,  or,  if  not  closed, 

■iJbsxt  teachers  should  every  morning  inspect  the  tliroats  of  the  pupils  and 

senci  home  those  with  sore  throats.     He  recommends  also  the  disinfection 

of   coaches  and  railroad-cars  at  regular  inter\'als  during  an  epidemic.     He 

**Jso  states  that  a  patient  recovering  from  diphtheria  may  contract  it  anew 

^from  the  curtains,  carpets,  and  furniture  which  he  has  infected  during  his 

si<?J«:ness,  so  as  to  have  a  renewal  of  the  disease.     He  has  seen  jiatients  die 

"Xir»  these  renewals,  and  has  seen  other  patients  impnn'c  immediately  when 

'^^Hioved  to  other  apartments.     He  also  states  that  an  irritated  surfao?  is 

"^ox^  likely  to  contract  diphtheria  than  one  that  is  healthy,  and  therefore 

**^*ocal,  faucial,  and  nasal  catarrhs  sliould  be  promptly  treated,  t!ie  cure  of 

"triose  diminishing  the  liability  to  diphtheria.    Chronic  nasiil  catarrli,  he  says, 

^*^oiild  be  treated  with  two  or  three  daily  injections  of  a  solution  of  salt  (1  to 

*SO),  to  which  a  one-per-cent.  solution  of  ahim  may  bo  profitably  added, 

^•^cl  the  same  may  be  gargled  in  the  treatment  of  faucial  catarrh.     A  nasal 

^pray  of  nitrate  of  silver  (1  to  500  or  1  to  1000)  also  hastens  the  cure. 

J-^e  inflamed  buccal  surface  should  be  treated  by  the  [X)tassium  chlorate  or 

®*^lium  chlorate.     Enlai^:ed  tonsils,  which  may  harbor  tlie  diphtheritic  virus, 

^«io\il(l  be  reduced  by  the  galvano-cautory,  and  enlarged  cervical  glands  should 

^'so  be  treated  as  a  preventive  measure.     Very  similar  views  were  expressed 

***    a  paper  read  before  the  New  York  Academy  of  Motlicine  in  Januan.-, 

*  ^88,  by  Dr.  A.  Caill6,  who  believes  tliat  he  has  ])revented  the  recurrence 

*^*  <liphtheria  in  those  who  have  sufferetl  rejx'atcd  attacks  of  it  by  ])rolonged 

*^>ly  antiseptic  treatment  of  their   exposed  surfaces,  which  liarlwrcd  the 

l^'^ison  or  constituted  a  nidus  favorable  for  its  lodgement  and  propagation. 

■*-  hese  somewhat  novel  views  of  Drs.  Jacobi  and  Caill6  certainly  require 

^^ttsideration  and  experimental  testing. 
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IVeatment. — AUii<)u;;;h  iliplitberia  biu)  lK>f>n  one  of  tlic  most  common 
of  the  scveif  iiiftx-tiuu:§  multuJk>s  iu  Euro^w  aad  America  during  the  last 
thirty  years,  physicians  are  far  from  agreeing  in  roference  to  the  proper 
mode  of  treatment.  The  diversity  of  opiniuus  in  re^rd  to  the  uaa  of 
tlierapeittic  a>^eiiti«  is  dm*  iu  ]MU't  t<i  a  variation  iu  the  ty{>e  of  tlie  ntalaily  in 
diilereut  upidemit-s  au<l  localities,  in  part  proljobly  to  the  fact  thai  other 
formH  of  inflammation  of  a  sevei-e  type  liuve  been  mistaken  for  the  diph- 
theritic, biit  more  to  (he  faet  tluit  Jiil'epcnt  thcorifs  have  Ixx-'n  hdd  resjxil- 
ing  the  cause  and  nature  of  diplnlieria.  Hence  one  physician  recommends 
witli  coufidenec  a  medieine  ur  mode  of  treatment  as  eminently  suut-Keful  in 
his  hands,  of  which  auotlier  sjKuks  dis}>am^ngly.  ^H 

The  perm  theory,  as  described  in  the  foregoing  pages,  according  t^^ 
wbicb  dipbtJifrlit  is  produced  by  miciit-orji^anisms,  baa  bad  a  marked  influ- 
ence upon  tlic  mwle  of  treatnii'iit.  The  (piestion  lias  been  much  dir^tMissed, 
whether  diphtheria  ia  primarily  a  coustltntioual  or  a  bical  lualudy.  Acccpt- 
ani-e  of  the  perm  ihroiy  does  not  rerjuire  us  to  believe  tliat  diphtheria  is 
primarily  local,  /(>r  the  sjieeifie  micmbe  might  enter  and  infect  the  h\<nn[ 
through  the  Itmgs  before  any  symptom  occurred,  and,  as  we  have  stut4,>d 
elsewhere,  the  long  inciilsitive  [leriod  of  six  or  wven  days  in  certain  cases 
hannouiiEcs  with  the  tluHiry  of  a  primary*  blood-disease,  rather  than  with 
the  thcjrj-  tliat  diphtheria  is  in  tlie  beginning  stric-tly  lotal,  its  seat  l>eing 
uiwn  one  of  the  exposed  surfaces,  where  the  microl*  has  effected  a  lodge- 
ment. Hut  the  latter  theory  is,  as  we  have  seen,  more  generally  accepted, 
and  certain  facts  lend  strong  sup{N)rt  to  it.  But  If  diphtheria  lie  primarily 
local  there  can  be  no  doubt  that,  as  iu  the  vaoeiuc  disease,  the  svi-tem 
become:*  tpiirkly  infcirtiHl  In  c:i«oft  of  ordinary  severi^",  si*  that  successful 
treatment  requires  the  use  of  both  constitutional  and  local  remedies. 
Acceptance  of  the  genn  thectry  evidently  leads  to  the  employment  of  germi- 
cide remL-dics,  the  so-wilkxl  antisiiptii'S  <)r  an ti- ferments,  exti^nudly  and  ' 
internally,  in  order  to  destroy  the  specific  principle  of  the  diseawi!.  Heuw, 
in  pro]H>rtion  as  this  diM'trine  was  aovpted,  carbolic  acid,  the  chlorine  pivjja- 
ratiou!*,  bromine,  the  sul])bit<>s,  Hjdi(;yli<?  noid,  anil  the  mo6t  prompt  and 
efficient  agent  of  this  class,  corrosive  sublimate,  came  into  use. 

Hy^enio  Treatment. — The  patient  should  U'  phu*d  in  an  airi-  room, 
and  the  evacuations  should  l)e  promptly  disinfected  by  <'blorine,  carbolic  acid, 
or  other  disiufcctant,  and  removed  from  the  room.  Purity  of  the  air  in  the 
apartment  is  required  ;  but  in  the  ventilation,  draughts  nf  air  thnjugh  the 
room  should  Im;  avoided,  an  m^rouut  of  the  liability  to  diphtheritic  croup, 
which  pr«»duees  about  one-third  of  tlie  deaths  from  diplitberia.  M.  .Tnlcfl 
Simnn  rccommondft  that  the  windows  of  the  ajKirtmont  be  constantly  cloeed, 
and  that  vcutilation  be  obtiined  thn>ugh  the  ttpi^n  window  of  the  adjoining 
apartment.  In  Ixitbing  the  patient,  *.-are  must  lie  taken  that  he  l>c  not 
cJiillcil.  Rnthing  should  bo  ]K?rformed  expeditiously  in  a  warm  room,  with 
perhaps  some  increase  of  the  stimulants^  admini.stered.  The  |tatient  shotdd 
b^WDStantly  in  bed,  aud  the  temperature  of  the  apartment  sliould  bo  fi; 
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70*  to  75**  F.     A  nnifonn  temperature  of  the  apartment  at  a!x>ut  73**  F.  is 
fiftfest. 

All  physirians  of  experience  recognize  the  importance  of  the  use  of  tlie 
nuiet  nutritious  and  «uilyHli^;este(l  f(M)i!,  and  the  preaon'ation  of  the  appe- 
tite, lor  (liplithcria  pr<Rlu<t5*  rapid  ilcstnic-tion  of  the  rvd  roi*pustli«  ami  Lws 
of  flesli  and  strengtJi,  and  it  may  soon  pn»duco  a  !*tutc  of  daxigenjus  weak- 
Dtss,  Beef  Ua  or  the  exjinsstd  juiee  of  meat,  milk  with  farinaceous  food, 
fle.,  sJiouId  be  administered  every  two  or  three  houn>,  or  to  tlie  full  extent 
Irithout  overtaxing  digestion.  I  Iiave  sometimes  employed,  tiic  [)cpsin 
INvpnratiuns  befiire  eaeli  feeding,  with  apparently  good  rcenltSj  as  in  the 

ibUowiog  formula : 

B   Pepsioi  puri,  in  tam«11U,  3) ; 
Acidi  muriiit.  dilut.,3ii; 
Giywrinw,  ,^i ; 
Aqun  pane,  ^iv. 
Hboa. 
Do«,  OHM  bMspoonftil  before  eic>b  f(>eding. 

In  cases  of  feeble  digestion  the  prwllgpstetl  ftnidH  are  often  very  uwftd, 

tbo  Ijet'f  peptonoids  of  Reed  and  Carnriek,  the  saroo-jK-ptoncs  of  the 

^vnJiftch  Comjxiuy,  and    pept-oniz*'*!    milk.     Failiii-e  of  the  appetite,  and 

reiViaal  to  take  food,  are  justly  regarded  as  ver\'  unfiivomble  aigniii,     Troua- 

*^*«a  flays,  "  Alimentation  ooewpics  the  first  plaee  in  the  general  treatment ; 

***<i  I  have  olwerve<l  thnt  the  wverer  the  attack  the  more  imi>erative  is  the 

''*'*o«cif»tty  to  sustain  the  patients  with  nourishing  fiwHl.     I.#oss  of  apjietite — 

***«.t.  is,  dii^tst  for  even*  kind  of  food — is  one  of  the  most  alarmiug  prog- 

''^^wlie  signs.     We  must  tri-  to  overtvinie  this  loathing  of  i'ood  by  every 

I^^^Beihle  niMUts ;  and  to  g<'t  noiirishniciit  taken  I  sonietimcs  do  not  lu^itnti', 

*••    tlip  caae  of  childivu,  to  threaten  punislimcnt.     When  the  patient  retains 

^■**  appetite  for  fo<jd,  there  i,--  gncxl  hnj)e  of  rectA'ery."'     Oocasi(>nnl]y,  wlien 

^^'^^m  dysphagia  is  present,  whether  from  tlie  severity  of  the  [iharyngitis  or 

^"'^Ha  pulatal  imralysis,  it  is  necessary  to  resort  to  rectal  alimentntioD.     The 

^^*^«mi  nb«nrlw  but  does  not  digest^  and  it  is  capable  of  al>w)rhing  peptonized 

^^*^*<i  to  sneh  an  extent  that  life  may  1m!  Hnslairnii  fur  an  indclinit<'  time  witli- 

******  &t(imach-dig<-stion  nnd  solely  by  r<"ctal  alimentation.    Fitr  the  pnr|>08e  of 

^^'^^■^^l  alimentation  I  have  usually  employ(xl  peptnnize<l  milk  containing  in 

^  ^'Ution  pfptoniz«l  bcW,  as  the  ssm-iKpeptonts  uf  tlie  Rndisch  C(Hn|iany. 

t^liis  is  ailniiiiisteiTHl  through  a  Xo.  \'2  to  No.  14  ehistic  catheter  iutro- 

*^^f*i\  lor  enough  to  reach  the  sigmoid  flexure,  and  retained  for  half  an 

by  a  compress  pn-SHed  cli)!*t'ly  against  the  anus  by  the  fiii^^-rs,  the 

lit  is,  I  think,  better  than  when  we  «tepi>nd,  as  TrouBSoau  did  entirely, 

CMoinach-<ligestion.     One  objection  to  the  use  of  the  brush,  instead  of 

iving  the  fauces  with  the  atoiuister,  is  that  it  is  more  likely  to  cause 

'**^iitiug,  by  which  nutriment  tliat  is  so  much  re4uired  is  lost.     In  malign 

^***t.  oases  of  diphtheria,  as  in  scarlet  fever  of  a  similar  type,  jiatients  are 
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sumt'timcs  allowed   to   aluinber   too   luug  witlimit  DiitrimeiiL     It   is^ 
uIuiiiUt  uf  toxaemia,  aud  sbuuld  be  iutcrrupted  at  stated  times  iu  ui 
give  fo(,»d  and  stiinulantA 

i^iniul<tni8. — M.  Saiin^,  in  his  treatise  od  dif>htLcria,  says,  ''  De  tous 
antidepti((ues  douucs  &  riutfrieur,  I'alcool  est  de  boaucoup  le  plus  stvr.  T 
rinrc«^tiun  c^t  prtfiumcCf,  plus  il  faut  iiwitter  aur  lea  o(tmpcie6i  alcoulif^ui 
He  states  tbat  Bricbeieau  rcpoiis  the  history  of  a  jiatieDt  who  took  di 
durii^  diphtheria  a  bottle  and  a  half  of  the  wine  of  Bordeaux,  withonl 
Icoat  symptom  of  intoxication  or  lieadache.  A  similar  <ase  was  relate^ 
nic,  ia  which  U4»rly  one  and  a  half  pint8  of  brandy  were  given  in  tw^ 
four  hours,  without  any  ill  effect,  ami  with  an  apjxirent  good  result  on 
general  eonrse  of  the  disease.  The  same  rule  hctlda  true  iu  diplitheria  ai 
other  acute  infei^tioua  maladies,  that  while  mild  cases  do  well  without  ol 
hulic  stimulants,  they  ai"e  ret^uired  in  i-a^es  of  a  severe  type,  and  bliould 
administered  in  largo  and  frequent  doses  whenever  pallor  and  loss  of  ap 
tite  or  of  Btrengili  and  flesh  indicate  danger  from  tbe  diphtheritic  or  se] 
iafet!tion.  It  matters  little  how  the  stimulant  is  admiuistered,  whet 
milk  punch  or  wine  whey,  provided  that  the  proper  quantity  is  employ 
If  given  early  and  freipiently  in  grave  ease^,  as,  for  exain]>le,  one  1 
8{>oonful  every  half-hour  of  braudy  or  Bourbon  whiskey,  it  does  swim 
have  a  tetidcnej*  to  render  the  disease  more  traotable;  but  to  \»  insi 
mental  in  saving  life  in  malignant  vaae^i  it  nmtct  be  given  Ixtldly  from 
start.  If  there  l»e  marked  diplitlieritie  toxiemia  when  its  use  is  commeiH 
it  will  not  save  Wfc,  but  it  may  prolong  it.  Although  the  liberal  empl 
ment  of  aleohol  Is  apparently  useful,  it  cannot  l)e  regarded  as  a  speci 
In  the  qiiarimtine  wartls  of  the  New  York  Foundling  Asylum  in  M 
Z878,  were  four  children,  betwccu  the  ages  of  three  and  five  years,  who  ] 
been  sick  a  few  days  witli  severe  diphtheria,  and  it  \va.s  evident  at  a  gla 
tliat  they  nm.st  soon  perish  witli  tJie  ordtnar)'  mild  suh«taining  reme<l 
Quinine,  iron,  the  most  nutritious  food,  aud  a  moderate  amount  of  aIcoh< 
stimulanlrt  were  being  given,  and  we  determined  to  int^reose  the  Bourl 
whiskey  to  a  tf;L-*inMKiful  every  twenty  to  thirty  minutes  day  and  ni^ 
Nevertheless,  whatever  the  result  might  have  l>een  witli  the  earlier  « 
menoement  of  this  treatment,  the  blood-poisoning  was  now  too  profbu 
aud  one  after  the  other  died.  Tliat  intoxication  is  almai^t  never  produ 
in  this  disease  by  lai^e  and  frequent  doses  of  the  alcoholic  Btimulanb 
probably  in  part  due  to  its  qnick  elimination  from  the  system,  but  more 
tlie  uatAire  of  diphtheria. 

Iu  fulfdllug  the  indication  of  sustaining  treatment,  the  rentable  toi 
have  been  long  used,  especially  cinchona  aud  its  alkaloid  principle  quiui 
Tlie  compound  tincture  of  cinchona,  and  tlie  fluid  extract,  have  Ix-en  u 
and  rewimmeuded  by  physicians  of  experience,  but  of  vegetable  age 
quinine  has  been  and  is  still  more  frequently  prescribed  than  any  otl 
Bui  the  dosi-s  eraphiyed  var\'  greatly  in  size  and  frequency  in  tJn^  pracl 
of  different  physicians.     It  is  ailruiuistcred  for  its  antipyretic  eflect  iu 
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that  twenty  or  thirty  graJiis  are  given  daily,  ami  in  small  doees, 
IT  two  grains  even'  tuurth  hour,  for  its  touio  effect.  That  there  is 
Uuiliiiig  aiiia^mifttic  in  the  action  of  tjuiniuf  to  the  diphtheritic  virus,  and 
thit  it  is  heiieticial  iu  the  same  way  as  in  the  other  acute  infeetiouH  diiy- 
iisee,  and  no  further,  is,  I  think,  generally  admitted  by  i>hy<)iriaiiB.  Large 
^^  *od  fivquent  doaea  do  utrt,  ap|ian'iit}y,  prcKliire  any  <-ontrolling  action  on 
^H  ihn  courat)  of  the  disease  or  diminish  the  hlood-poii4ouiug.  Ciu^ieH  might  be 
^V  o'tcd  in  ilhirit ration,  Id  the  ease  of  a  child  of  four  years  with  malignant 
^V  <iiplilhcria,  ftirty-iMglil  grains  adiniuislered  daily  luul  no  appi'cciabic  effect  in 
[        Staying  the  fatal  [tn^rcua  of  the  disease. 

^K  Qitininf  in  dose**  of  three  to  five  grains  has  been  employed  as  an  anti- 

^»  pvrwtic  in  diphtheria,  an  also  in  the  other  inft?(tinus  disoa«e8 ;  but  as  an 
aotipyretic  it  Is  not  ver\'  efficient,  and  tlie  temperature  after  the  firel  two 
or  tjjrec  days  in  diphtliL-ria  'm  not  often  so  elevatwl  (hat  an  antipyirlic  is 
nscjuired.  As  a  tonic  in  do&cs  of  one  to  two  grains  it  is  probably  to  a  eer- 
taixa  extent  bencfieial,  and  it  has  been  highly  reeomniended  by  good  ob- 
8«r-v-«»  for  its  local  airtltm  upm  the  lamxa  when  used  by  inHufllation.  Tin? 
«t^  lYof.  Kocliester,  of  Buffalo,  recommended  and  practised  in  the  ti-oat- 
•^^Citit  of  diphtheria  the  inmifflation  of  sii]]>hate  of  ipiinlne,  in  |K>wdcrs  of 
^^o  grains,  upon  tlio  faucial  surface,  every  two  hours.'  It  is  not  improli- 
■**le  tliat  benefit  may  ix-sult  from  its  local  action,  for  used  in  this  manner 
'*■  is  anttM?ptic.  But  the  employment  of  tliis  agent  by  insuftlation  is  vei^' 
****r*lt'as;int  Ut  tlie  child,  and  is  likely  to  be  resisted.  Given  in  solution  in 
^'^^•os  of  two  grains,  as  in  the  Ibllowing  formula,  it  produces  some  local 
•**Son  on  the  fanoes,  if  drinks  Iw  withheld  subsequently  for  a  few  minutes, 
*^tJ  at  the  same  time  some  tonic  effeet  prolMibly  results  from  its  use  in  this 

B  QuiaiiBiiulpbst..  Sfs; 

6yr  pruni  Vir^^iiiiuoi 
fieu 

Elix.  tanix.  conip,,  ^ii. 
Misec. 

Oive  one  teaspoonfnl  even-  two  to  four  hours  to  a  child  of  five  years. 
I  ^  "luvo  uften  prewrilxtl  (|uiuinc  iu  this  mauuer,  with  a]>j>ai%ut  benefit,  in 
^^Uke  treatment  of  diphtheria. 

TTnrfjH-ff  Ferri  Cfdoruli — All   ]]hysicians  who  arc  fitmillar  witli  diph- 

^^Ho  have  noticed  the  jwllor,  and  luss  uf  apjtftite,  fle«h,  and  strength, 

^«ic?Ji  commence  before  the  close  of  the  first  week  in  severe  cases,  and 

*«ich  am  always  unfavonilvle  symptoms,  indicating,  as  tliey  do,  rapid  and 

P***(f**S8ive  deterioration  of  the  blood.     The  use  of  irou  is  at  once  sug- 

^•*«d  as  tlie  proper  medicinal  agent  to  arrest  this  lilo<Kl-change,  from  its 

•^nown  effect  in  incn-asing  the  uiinibcr  of  rcil   rilood-(^>rpusck'S  and  the 

Wmmnt  of  c<)loring  matter  in  these  corpuscles.    By  its  eftect  on  the  red  cor- 

V*^**,  which  are  the  tflrriers  of  oxygen,  it  increases  the  functional  activity 
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of  organs  and  improves  the  g^piirral  nutrition.  The  ferrnpnous  prcpara- 
iiuiiH,  thert-furv,  liultl  an  im|>ortuul  plua;  iu  tlic  UieraiHiuticu  of  iliplitbeiia. 
The  ouc  which  has  stood  the  tost  of  cxfierieDcc  and  is  now  oonimuuly  em- 
ployed b  the  tincture  of  tlie  dihiride  of  iron.  It  should  Iw  given  in  larf^ 
and  fre<]U(>nt  doseti,  as  five  dr(]|>s  hourly  to  a  child  of  three  yau*. 

Fcrgttion'  re*^uixls  ihe  tincture  of  the  chloride  of  iron  oa  the  moA 
valuable  of  all  t)ie  remedies  for  diphtheria.     He  examined  the  hlood  daily 
or  every  set^tind  day  in  twenty  cati-A  of  diplithcria,  and  was  aslimished  to 
olisorve  how  nipidly  the  red  bloixi-corpusclcs  were  reduiwl  in  number, 
tlioec  rcninining  presenting  an  uuh«alihy  apiiearanoe.     He  believes  tliat 
in>ii  partially  arrta^Ls  (lie  hlotvl-changc.     He  administers  w*  niurh  a.4  ttui  t 
tolerated.     To  a  child  of  ten  years  he  gives  hourly  one  tcaspoooful  of  fhr^  _^ 
following  mixture  in  water: 

li  Tinrt.  forri  chloridi,  jlj 
Svr.  «inip|ic.,  Jiii. 

Xisce. 

If  the  fltomai*h  do  not  tolerate  this  dose,  half  a  Ccuspoonful  ia  admini 
tcred  even*  half-hour.    An  infant  of  seven  mouths,  greatly  proetrated, 
ever)*  hour  one  tea^poonful  of  tlie  following : 

B  "Hnct.  forri  cbloridj,  gii; 
Syr.  «implic.,  Jiv. 
'   Misce. 

A  lady  of  twenty-two  years,  greatly  prostrated,  having;  an  exoemi' 
formation  of  pseudo-membrane  and  a  very  fetid  breath,  took  (Uily  ooe 
a  half  fluidountx-s  of  the  mm  Utr  tvn  days. 

M.  Jules  Simon  says,'  "  For  intornal  treatment,  from  three  to  «x  di 

of  the  tincture  of  the  chloriile  of  iron  should  be  given  in  a  little  water 

two  or  three  lioun* ;  but  it  t-Iioidd  not  Iw  given  with  milk  or  gum-Mati*r, 

from  a  mctallio  spiton,  on  account  of  tlic  dtx-xmipoeition  which  (Kxiire,  whi 

may  pn>dncc  digestive  troubles."     Dr.  M'hitticr  believes  that  tills  mcdtri^B=»i«^ 

given  so  a^  to  saturate  the  system,  is  the  1)e?t  that  can  1m>  eniployed.  M  a 

thirty-six  ecnsoeutive  cases  in  which  the  faui^ea  were  cove-ntl  with  tlie  t"^^  «->• 

date,  all  rooovered  under  the  use  of  the  iron  as  the  priuci)MJ  mi-dicii-**^' 

Dr.  S.  Uaruch,  of  New  York,  prescribes  hourly  dosM  of  thia  ronedy       ia 

quautities  varying  fnmi  eight  to  twenty-five  drops  mixed  with  plyc^;*^** 

and  water.     Food  and  stimulants  are  administered  before  the  Inrn,  but  «»<« 

immediately  afterwanb,  s(i  that  the  iron  may  have  a  locnl  attion  npon    C-^v 

laucial  surface.'     Dr.  Billiugton  recommends  hourly  Cvaspounful  duRs     *^^ 

the  foUuwing  mixture : 

B   TiDcL  fvrri  chluridi,  fgii 

(Jlyrtritiie, 

Aqu*,  u  Ji. 
MiBce. 


■  CRnwJian  PnirtitiDii«r. 
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Prof.  Jowph  E.  W'intrra  says  that  he  hns  given  two  droclims  of  the 
tiiK-iun'  of  the  chloride  of  iron  every  liall-lioar  for  forty-eiglit  hourtf,  with 
manifest  benefit,  to  a  ehild  of  eight  years.'  But  it  is  ouly  iu  the  mo&t 
severe  or  malignaut  form  of  the  diaciwe,  the  form  deacriljcd  by  SaDn6  as 
*epiir  |>hl(^nioiioii8,  that  hucU  lai^  do!*ra  arc  jiropor  or  are  retpiired.  In 
BiiW  discs  from  three  to  five  drops  given  hourly  or  oftcuer  suffice.  This 
M  Ihe  dtise  recommended  by  Jules  Smion,  of  PariH. 

Several  recent  writers  make  the  plausible  gtatemeiit  that  the  indication 

nf  treatment  by  the  iron  is  to  saturate  the  eystcm  as  soon  as  possible,  em- 

pJoviiijj  for  tluH  purpose  us  laip?  and  fre«|uent  doww  an  can  l)e  tolerat<'d  by 

Oto  stomach.     The  tolerance  of  a  drug  depends  lai-gely  on  the  manner  in 

whic^i  it  is  employed.     The  best  vehiele  for  the  tineture  of  the  ehloride  of 

in>ii  i»  pivceriii  and  water.     It  may  l)e  <'onvenipntIv  prescrilKtl  witli  two  fir 

three  times  it*»  (piantity  uf  glycerin,  and  a  certain  number  of  dn>ps  admin- 

i«t<?»Yd  in  water.     Tlie  adviee  of  Simon  should  Ur  Ixjriie  in  mind,  not  to 

i\.-«  ii  with  gum-water,  nor  with  milk,  nor  from  a  metallic  spoon. 

That  now  ailer  nearly  half  a  century  of  the  eonxtant  nne  of  iron  in 
'lipVitheria  in  both  hemispheres  llieiv  is  an  almost  uuaniitious  venliet  iu  its 
fav^ir,  rendei-s  it  pn>babl('  that  the  ft'W  who  have  nut  oljservM  its  good 
pn«crl*  have  tn'ati'd  unn»>unlly  IkxI  (MM<»  or  have  given  the  mc<licine  iu  Hinnll 
tuuX  inadwpiate  doses.  Wo  shall  see  tliat  the  opinions  of  physirinus  have 
****t  rMnaim>d  etjually  favorable  in  regard  to  (he  use  of  the  agent  with  which 
">*!  iron  hjw  been  rsimmoidy  combined,  the  jiotaasinm  chlorate. 

J*otaitntnn  Clilomtc, — ^This  agent  produces  a  curative  cfleet  on  buefal 

ittflanimntions.  and    its  beneficial   action  when  enip]ov(-d  for  the  various 

^^  ''*tT»i(i  uf  t*tomatit!s   lias   \pt\   to   it.s  extensive  uw   in   j»bar\'iigiti».     When 

^■r^l^cn  internally,  it  is  eliminated  iu  jwrt  by  the  salivarj*  glands,  so  that  it 

^^**>iilinue8  to  exert  in  part  a  loial  action  on  the  surface  of  the  mouth  and 

f       'aiins  until  it  is  entirely  eliminaleil.     TIus  mcilicinc,  the  potiuviinm  eldo- 

'^'«%  has  of  late  years  become  also  a  domestic  remedy ;  but  the  laity  should 

^   *^utioned  in  reference  to  its  use.     It  is  an  irritant  to  the  kidneys  in 

"•"Rp  d(jflc«,  prodncing  inten^ie  inflammatory  congcrttlon  of  tluwe  organt*  and 

*'^'sting  tlieir  function.     The  melancholy  late  of  Dr.  Foimta.ine,  of  Daven- 

H,  luwa,  in  18G1,  whose  life  was  sacrificed  by  an  experimental  dose  of 

't«Kjuum  chlorate,  is  remcmlicrr^l  by  the  older  physician**.     Konnt;tine  look 

If  an  ount-c  in  a  gtthletfid  of  warm  water  at  ciglit  A.M.     Fixe  diuresis 

^^^*^rre«I,  which  ceased  at  four  p.m.    Though  fittigiie<l  and  pallid,  he  ate 

■>«Brty  supper.      During  the  following   ni(;ht  he  was   in   ixillajise,   with 

•^iUing  anil  putting,  and  sevcrt?  abdominal  |iuin.     Early  in  the  following 

,  "^t^ing  he  voiderl  two  ounces  of  dark  nrinc,  after  which  no  urinar)'  secre- 

***»   ormirred.      The  choleraic   symptoint*    returned,  with  colln|>3e,   but  lie 

_^^io  ralliecL     He  had  vomiting  and  iuteusc  and  constant  alxlominal  pain 

"^Hng  the  sul)se<|uent  six  days,  when  d<-ntli  occurred.     The  total  oe**r^»tion 


■  EMpbliteria  Rod  Ha  MaDngcmeal,  1885.     (See  Ann.  CoW.  Med.  8cl.,  I$86.J 
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of  feecal  and  urinary  evacniatians  for  six  daya  wna  a  notnblo  Cict.  At 
autopsy  Uic  legions  of  au  inU'iisc  aud  general  pk^troiuttstiual  iDf1ammati< 
were  present,  iJie  mucous  membrane  han»;ing  in  sliretls  and  pal<he«;  the 
bladder 'vniH  empty,  and  its  mucoua  membrane  prei^ntcd  a  eimilar  api>ear- 
am*  to  that  of  tJic  stijmaeh  aud  intestiues.  The  condition  of  tbe  kidneys 
13  not  stated,  except  that  there  was  liquid  resembling  yrine  uimUt  the  wip- 
8ule  of  one  kidney,  and  crj'stals  of  the  chlorate  wero  in  the  pelves  of  the 
kidneys.  A  few  yi-ars  aimjo,  iu  my  practice,  a  child  of  tliree  years  with 
active  diphtheritic  pharyngitis  was  allowed  to  quench  \U  tliinrt  by  drinking 
water  from  a  small  pildier  in  which  thrte  drachms  of  potasi^iuin  chloratv 
liad  l>ccn  dissolvetl,  and  which  hod  t>ccu  ordered  u&  a  gargle.  In  the  morn- 
ing I  was  summoned  iu  haste,  and  found  the  Bur&oeof  Uie  patient  «dd  and 
blue,  and  pulm!  feeble.  The  urine  watt  totally  suppressed,  and  instead  of  it 
a  few  drops  of  blood  jias^eil  from  the  urethra.  Death  oucurred  before  night 
Jides  Simon '  says  that  po(a<<bium  chlorate,  acting  wonderfully  well  in 
diseases  of  the  mouth,  produces  uo  Ix^neficiaJ  effect  in  diseases  of  the  iaiicos, 
and  it  weakens  the  little  i>alient  when  given  in  large  doses.  Dr.  J.  P.  Esdi 
gays  that  he  has  obs<.-rvL-d  tliiit  tlie  {xitastiium  chlorate  u&od  internally  iu 
diphtheria  almost  invariably  produces  symptoms  of  nephritis.  Ferguson* 
totally  ctiD(icnms  its  use  in  any  dose  or  mode  of  admini»trBtinn  in  diph- 
theria. In  every  ease  in  which  he  employed  it,  if  albuminuria  were  present 
it  inereastid  the  amount  of  albumen.  Von  Foeko'  believes  that  any  benelit 
wlii<'h  may  lie  derive*!  from  tJie  potassium  cldorate  in  diphtheria  results 
from  the  oxygeu  in  it  To  render  tbe  oxygen  more  dTicient,  he  adds  h}*dro- 
chloric  acid.  He  prepares  a  two-per-cent  solution  of  tbe  chlorate,  with^^H 
omvand-a-iiaII-|H>r-(^!nt.  solution  of  the  acid,  and  administer  n  half-t«fl^| 
spoonful  to  two  teospooufuls,  according  to  the  age,  every  one  to  two  hours. 
All  the  bcneflt  obtiiin*»d  frum  this  mixture  may  bo  derived  from  a  prescrii»- 
ti*)U  long  us*ed  and  tiivorahly  known  in  New  York,  and  proliably  more 
fretjaeatly  written  tJiau  any  other  prescription  for  diphtheria.  The  tincture 
of  irtm  in  the  mixture  contains  one  minim  of  free  muriatic  acid  tn  endi 
drachm,  hut  a  t^mall  amount  of  thia  acid  is  added  to  the  mixture  in  oddii 
tion.  The  prescription,  with  some  vaiiatious  in  its  proportions 
practice  of  ditferent  physicians,  is  as  follows : 

R  Tinet  P»rri  chli^ridi,  jii-iil; 
PdUs.  rlilomt.,  Ji; 
Acidi  muriat  dilut.,  gtt  x; 
Hyr.  AimpUc,  Jiv. 
M'uce. 
Dose,  on<;  teupoonftil  hourly  or  oadi  second  hour. 

After  such  an  extensive  use  of  ptita.ssium  chlonite  during  nearly 
century,  its  therapeutic  uses  should  be  clearly  defined,  and  any  ill  ctfo 
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vhVh  may  result  fuHy  dptprminwl.  From  what  is  now  known  of  ib*  action, 
it  would  |iii)lHilfly  Im;  Ix-ltcr  to  abandon  itit  udc  in  diphtheria,  since  it  is  a 
remedy  of  duuhtful  dficooy  fur  thruat-afiuctiuns.  If  it  be  eiuployod,  it 
should  certainly  bo  lul ministered  in  8ma]l  dnrH's  mitfii-iently  diluted.  If  it 
be  pn«crilKfd,  it  i^hoiild  not,  I  think,  be  in  lurgcr  quantity  titan  half  a 
drachm  in  twenty-four  hours  for  a  child  of  live  yeai-s. 

The  rt'racdiea  mentioned  above  are  tho«e  wliieli  liave  been  most  lai-gely 
onployed  for  inleniu)  medication  by  physi<-ia[is  tt^  the  pn-sent  iind  tile  pi*c- 
e«ding  generation ;  hut  the  belief  that  diphtheria  has  a  microbic  origin, 
that  tJie  action  of  the  mierolieii  gives  riiie  to  poisonout;  ptomuiue^,  and  that 
the  virulence  of  the  dlseaise  is  due  to  these  onanisms  and  eheniit.Til  pnKlucts, 

during  the  larft  few  years  hronght  into  prriminenw  the  geimicide  and 
iaeptic  Lrtatincnt  The  attempt  ia  now  made,  and  apparently  with  con- 
siderable su«x!Ha,  to  cunt  the  patient  by  antagonizing  and  destroying  the 
cause  of  diphtiieria.  We  look  with  interest  and  for  enlightenment  to  the 
rewltfi  of  treatment  by  the  antiseptics,  and  compare  them  with  the  residts 
olitaim^  hy  the  use  of  tonics,  atimulantf^  and  alimentation,  which  have  been 
heretofore  employed. 

Among  the  most  nf«efid  of  the  statistii'ii  bearing  upon  the  action  of  germi- 
le  and  anti»rptic  remetiies  in  the  treatment  of  diphthiTla  are  the  follow- 
madc  by  N.  Lunin  in  the  hos])ital  of  Oldenburg  in  1882.'  In  this 
lui|tital  two  hundred  and  ninety-six  children  had  diphtheria,  and  one 
liunilr(>d  and  sixty-fonr,  or  55  per  cent.,  died.  The  treatment  by  oorrosive 
niblimate  cuimisteil  in  brushing  the  pbar}'QX  every  two  hours  with  a  solu- 
li<m  of  1  part  to  1(X)U,  or  in  spraying  by  the  irrigator  of  Hjiiiehfu(«  witli  a 
E«>lutinn  of  I  part  to  5000.  The  patieut^  suhjecti-d  to  this  tn>fltm4-nt  num- 
bered fifty-sevcu.  Forty-three  of  them  had  the  tibrinnns  form  of  the  dis- 
■<MP,  and  fourteen  the  septic  phlegmono'ns  form,  Thirteen  of  each  class 
^licd,  or  45  per  cent,  of  the  whole  nnnilH-T.  The  tincture  of  the  chloride  of 
iron  Lunin  employed  in  small  doses,  only  one  drop  cveiy  quarter-honr,  or 
"two  drops  every  half-hour,  in  ninety-four  cases,  forty-thnK'  having  (he 
'JbHoous  form  and  titly-onn  tlie  septic  phlegmonous  form.  The  total  mor- 
tality WM  50.3  per  cent.  Irrigation  of  the  fiiuocs  woe  aliio  employed  in 
"^hese  oiMes  with  a  three-per-eent.  solution  of  boric  acid.  Trunin  ma'le  use 
-«if  ehinoline  in  twenty-eiglit  casca, — nineteen  of  the  fibrinous  form  and  nine 
■of  tlic  septic  phlc^nonous  form.  FifUcn  died,  or  53  pcroeot.  This  agent 
iras  preserilx^d  in  a  five-per-ecnt.  solution,  the  me<linm  Ix'ing  half  Mater  ami 
Jialf  aloahul.  Twenty-nine  childnm  were  tn-ated  by  rc«)rcin,  a  Hjlutiun  of 
tea  per  cent  being  applit^l  by  the  brush  twiw  hourly,  and  irrigation  with  a 
«iie-peiw^ent.  solution  once  hourly.  Sixty-five  per  cent.  died.  A  nolntion 
</  bromine  and  bnmiide  of  potassium  wa^  applied  fmm  one  to  three  times 
hoorly  t«  tl»e  fauws  in  thirtv--tliree  patients,  but  GD.V  per  cent.  died. 

Finally,  twentj'-three  infanta  were  treated  by  turpentine,  a  taldcHprHmful 
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twK«  (hiily,  Hud  ill  Mime  of  t\w  vouls  aii  additional  hotiHy  doR'  during  tw 
or  tJircc  da_v^>.    TItc  umrtality  was  43.4  per  oeut.     In  the  fibrinuus  form  the 
percentage  of  deaths  fix>m  the  different  modes  of  trcatnjcnt  was  a**  follows: 


PtKCUTAOI. 

By  turjwntina 8.30 

"  iworcin 20.00 

"  comisive  fiulilimute 80.20 


By  vhiuolino 

"  tincU  f«rri  fbloriili     . 

"  liromioe 4*>.70 


.  .  .  8i.g^l 


In  tliu  sppliL'  form  the  deatliu  were  an  follows: 


PKRcEXTkOt 

By  tluct.  ftrri  pbloridi 76.5 

»  turpentine Rl.O 

••  bniinmo 88.9 


By  rceorcin 89.| 

"  corroeWe  nibllmtte 92.1 

'■  chlnoliao K 


Thcrefiinv  aav>rding  to  Liiniii's  (Matistics,  turpentine  vnut  the  mottt  usefa 
agent  in  thi?  Hhriutma  form  of  diphtheria,  and  the  tincture  of  the  cUlorii 
of  iron  in  tJic  septic  phlegmonous  form. 

Hijdrarffijn  Chlondum  Corrmwum  {Htftlrai-gyri  Perchloridum,  Bi 
Pkar.). — The  utie  of  this  agi-ut  in  the  trcutmeat  of  diphtheria  is  based 
the  theory  of  tlie  microbic  onji^ia  of  this  disease.  Corroeive  tjublimate  is 
(.he  most  aetive  and  certain  of  the  germirifU?  aj^nta  employed  in  medicine, 
wliclher  used  liHSilly  or  internally.  It  (juickly  destroys  all  miero-oi^^anisms 
with  which  it  comes  in  contact,  and  in  safe  medicinal  doecs  it  id  believed  to 
penetrate  all  parln  of  the  syctem.  The  empUtytneiit  of  ccjrnwive  Hublinmte 
in  thi^  tn^itmi-nt  of  diphtheria  is  not  new,  since  it  ap)M'ars  tliat  tJie  late  Hr. 
Tappan,  of  Steubcnvilte,  Ohio,  prescribed  it  with  apparent  benefit  in  1SG0^| 
61  ;  hut  it  was  seldom  prescribed  as  a  reinwly  in  this  di.^y?ase  until  within 
iJie  last  four  or  five  years.  The  cBtabltshinent  iif  tlie  theory  oi'lhe  unerobio 
origin  of  diphtheria^  and  a  knowledge  of  the  fact  that  the  sublimate  is  the 
most  efficient  gerrniei<Ie,  have  made  it  the  favorite  remedy  with  many  phy- 
HJeJan.s.  Of  ironrse  ita  enipluymeut  demands  caution,  aud  is  justified  onljj 
by  the  iact  that  the  disco-sc  for  which  it  is  prescribed  has  hitherto 
vert'  fatal  with  other  modes  of  treatment.  Though  this  a^nt  is  now  widelj 
used  for  diphtluTla,  medical  joiinials  thus  far  cimlain  very  few  re|>ortB 
its  supptwi-d  toxic  or  injurious  action,  while  many  physicians  believe  that 
it  diminishes  the  vimlenoe  of  diphtheria  and  increases  tlie  percentage 
pecmveriea. 

lu  ordjuaiy  rases  t!>e  following  may  perhaps  be  r^^rdcd  as  about 
proper  qvtantities,  which  should  be  administered  in  divided  doent,  in  twenty- 
four  huaiTi.  For  a  child  of  two  yeare,  gr.  J  (gr.  ^  evert'  two  hours) ;  for 
a  child  of  four  years,  gr.  i  (gr.  ^  every  two  hours) ;  for  a  eJiild  of  six 
years,  gr.  i  (gr.  -^  every  two  hours) ;  and  for  a  cliild  of  ten  years,  gr.  ^ 
(gr.  ^j  every  two  houre).  Thus,  if  we  erapli>y  the  vehicle  which  Dr.  Tap- 
|iau  used  one-quarter  of  a  eentnry  ago,  the  following  prescription  might  boi 
written  for  a  child  of  six  years : 


only— 
becia 
ideija 
IB  of" 
that 
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Elix.  bismuthi  et  pepsinii,  q.  8.  id  Jiv. 
Hiace. 
Doae,  one  teupoonftil  every  two  houn. 

Acconliiig  to  the  statomciitof  jihysiciiinif,  oonsidcrably  larger  doses  have 
becD  admiuistored  witli  safety  and  BpjxH-cnt  benefit,  and  in  severe  cosca, 
attended  by  pnifoiind  bliMKi-poisoiiinji;,  t»iich  as  Lunin  dwipnatcs  soptio 
phleginonou»,  txTtninly  tlu;  maxiimmi  mrdicinal  dose  is  rwiuirt-d,  if"  Me  de- 
jvnd  on  the  mibliraatc  as  tltc  main  romedy.  Dr.  Grant  (Bey)  administered 
Ui  H  fliiid  of  four  yiiirs  one-half  jrnLiii  fvi-n*  lialf-htmr  till  six  diwrs  were 
lakeu.  and  then  lioiirly  dunnj;  the  tirst  day.  every  second  honr  on  tlie  jtecoud 
day,  and  on  Bub(<e()iient  days  at  longer  intervals.  Dr.  A.  Jaeobi  slates  that 
infant  a  year  old  may  take  one-half  ffrain  every  day  for  many  days  in 
«i^^si(m,  with  ven*  liltlr  if  any  intestinal  disorder,  and  with  no  KtomalitI?. 
Although  certain  childi-eu  may  tolerate  doat^s  so  lar^e  as  those  rwvjmmi'nded 
hy  Dr.  Grant  (Key),  sjifer  doHrs  arc  tiiose  which  we  have  reooramonde*! 
above,  and  tJiey  wem  (o  ho  Hiifti<'i('nt  for  protnwitwl  use.  Dr.  P.  Werner' 
rec«>mmeuds  in  the  treatment  of  diphllieria  the  sublimate  dissolved  in  di^ 
tillwi  waier,  in  half-hourly  d(t8ed  or  at  a  Itttle  longer  interval,  so  that  the 
Ihm-ing  i)uantitie»  arc  taken  itt  twenty-four  liourH.  For  an  infant  of  one 
d  one-half  yi^rs,  0.015  (grain  0.231)  of  the  euhlimate  in  120.0  (4  11.  ox.) 
of  water;  for  a  child  at  the  age  of  six  to  seven  years,  0.3  in  180  (grain 
0.45  to  6  OR.)  of  water.  This  quantity  is  to  ix^  given  in  diviile<l  tloses  in 
the  Iwenty-four  hours.  At  night,  if  the  child  sleep,  the  dijses  should  be 
Ims  frequent  and  proportionately  lai^er  than  in  the  daytime.  Dr.  T.  N. 
l»ve,  of  St,  L(»ui«,  stale!*  that  \u'.  has  empl4iy(ii  tJip  snbliniate  in  daises  of 
one  one-hundredth  to  one-fiftieth  graiji  ever>'  hour  or  second  hour,  accord- 
ing to  the  age.  pn>ce<led  by  large  dnitight.s  of  water.  Its  a<'tion  an  thus  used 
«Bani«d  to  be  Imth  ItHuI  and  fMmKtitutional. 

Those  who  denounce  the  use  of  mereunals  in  diphtheria,  like  Jules 
^Bjnaon  and  one  at  least  of  our  distinguished  American  writei-s,  grouping 
"^t*^:pther  ralonM?!,  the  oleate,  the  unguentuni,  the  cyanide,  the  biniodidc,  and 
omwive  sublimate,  condemning  them  in  a  ImkIv,  on  the  gntund  that  they 
lieeblc  the  system,  do  itijustiw  to  the  therai>eutic  virtues  of  the  i>ublimatc. 
-^Rltdieinm  having  tlie  same  Itaso  oflen  differ  widely  in  tlieir  action  upon 
"•-hif  system  ;  and  it  is  the  common  and  prolwihly  comH  belief  tliat  the  sub- 
M.  iaiaXe  in  safe  me<licinal  doses  does  not  cnfeehle  tlie  system,  but  in  some 
^  nHanocH  acta  rather  as  a  tonic 

la  my  practice  cxeellent  results  have  apparently  occurred  from  the 

S«cb]  use  of  corrosive  sublimate, — its  use  by  the  atomi^^r.    If  flip  i^nblimnte 

^^lulministcm!  internally  at  the  same  time,  care  must  !«  taken  not  to  em- 

K^loy  too  much.    The  solution  which  I  luive  employed  with  the  atomizer 
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consists  of  two  grains  of  the  siiblimatc  to  one  pint  of  water,  and  in  sprav 
ii^  tlie  iuu(»!:i  tiie  bulb  uf  tlie  atomizer  is  cnm^reanipd  from  three  to  five 
times.  lu  ordiuary  vases  the  spray  is  u^-d  cvoni'  second  hour.  Oatman^  of 
Nyat^k,  New  York,  has  lost  but  one  patient  iu  twenty-three  by  the  follow- 
ing local  tri-iititi<>nt.  ('ulton  Ls  iirnily  wound  around  tlm  end  of  a  stick 
about  the  size  of  a  lead -pencil,  being  dra\\'U  out  ax  it  i»  wound,  and  made 
to  project  beyond  the  end.  This  is  dipped  into  a  suliitiou  of  the  biehlonde 
of  monniry,  two  j^jraina  to  the  j)int  (1  to  3S40),  and  pjwsed  int*)  the  throat 
until  it  toudica  the  pcisierior  wall  of  the  phur}  iix.  ]t  is  then  instantly- 
withdrawn  and  bnmt.  This  treatment  is  rf|M?atod  hourly  with  a  now  swab 
eiu'h  time,  uutil  tlie  iiindiiiiimtion  lK-;rniH  to  »ubtilde,  which  'ia  usually  in 
forty-<;ight  hours.  Jules  Siumf  treated  thirty-one  cases,  with  two  deatlia, 
by  inhalation  of  the  aubllmato,  using  the  ap|»aratus  of  Richardson.  For 
infant^}  under  the  age  of  two  yt«rs  he  employs  1  i>art  to  4000 ;  fnjra  five  to 
six  years,  1  imrt  to  2000 ;  for  thoM;  over  six  yrars,  I  part  to  1000.  Dr. 
TLoiuas  Welcfaer  recommends  in  the  treatment  of  diphtheria/  used  as  a 
gargle  or  employed  as  a  spniy,  a  solution  of  oorrot?ive  sublimate  of  1  to  1000. 
In  most  instances,  when  this  Iih^  treatment  liad  [»n>-n  etiiployeil  a  few 
times  at  intervals  of  one  to  two  hours,  the  phar>-ngeal  dlseo^  Ijcgan  to 
abate,  and  the  general  condition  improved.  Dr.  Welfher  also  employs 
small  doees  of  the  sublimate  internally.  It  is  evident  fn»m  tht*  PX|>erienee 
of  other  physic^ai^  that  when  this  agent  is  ustxl  as  a  spi-ay  iu  so  stnmg  a 
solution  as  1  to  1000,  it  should  be  used  with  eaution.  Two  or  three  «>ra- 
jiressions  of  the  bulb  will  he  sufficient.  Pmf  A.  Jacobi  recommends  for 
washing  the  narcs  a  solution  of  corrosive  sublimate  1  jiart  to  2000  to  1 
part  to  10,000,  with  or  without  10  to  50  parts  of  table-silt  or  60  to  300 
jKirt.'*  of  horacic  arid. 

The  Qicdieal  journals  during  tltc  last  three  or  four  years  contain  at>un- 
dant  teatiinony  to  the  beneficial  results  of  both  the  internal  and  the  local 
use  of  c!urrosivc  sublimate  In  diplitherta.  An  important  question  evidcntlj 
arises,  to  wit,  how  to  use  this  active  agent  internally  and  U«^lly  at  the  same 
time  without  ad  ministering  too  lai^e  a  quaulity.  Some  physicians  admin- 
isler  the  amount  that  can  safely  be  employed  in  twenty-four  hours,  dissolved 
in  water  and  iu  frequent  doses  (evci^'  hour  or  second  hour),  and  if  no  drinks 
be  giveu  subsequently  for  a  few  minutes  the  local  elVect  upon  the  fauwv  is 
to  a  eonsidemble  extent  ol>tained.  Pcrhn])A  this  Is  the  safeiit  and  best  mode 
of  employing  this  very  efficient  and  ust^ful  antiseptic  agent  in  the  treatment 
of  diphtheria. 

(Julomd. — Dr.  Simon  Baruch  begins  the  treatment  of  all  rases  of  diph- 
theria not  attended  by  diarrhtca  by  a  dose  of  four  to  eight  grains  of  calomel, 
followwl,  if  necessary,  by  a  laxative.^  He  cites  the  experience  of  Dr. 
Coester,  who   administered,  iu  the  preliminary  treatment  of  diphtheria, 
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>incl  in  eixty-mne  cas«  ttnd  lost  only  one.  Prof.  Simon,  of  Paris,  in 
tivalxuent  of  ttiphtherlu  diwsinls  (1)  blistji-s,  whifli  are  aUvavK  fullowcd 
by  llie  r»?[)roduc-tion  of  psi'inJ()-iiirnil>niuf,  (^) .  hlwiliug  uml  nK'ix'unalt^, 
vhifli  onfwbic  the  patient,  (3)  pre|uiration9  of  opium,  which  produce  rapid 
dcpreH^ioii  of  lli*!  vital  (Mmei-ti,  and  (4)  jKitajtyiuni  ililoratf  iu  large  d(i«efl. 
The  rtference  of  ^imuu  to  mcrunriala  is  px-ubably  more  tmrliculurly  to 
r&Iomfl.* 

On  the  oLlier  hand,  Dr.  Geo.  B.   Kowler  eoimidera  <-aIcinieI  the  Iwat 
remedy  with  which  to  uombut  diphtheria.     When  cruupy  i>yiuptoni8  super- 
vene^ tie  inereariPfi  t]ie  ik>»e  from  jjr.  J  to  j^r.  J  or  even  one  grain  every 
hour.'     l)r.  1.  X.  IjOvc  remarka  tliat  the  must  marked  reeeut  rei-oiiimeuda- 
tion  of  the  use  of  calomel  in  diphtheria  is  from  the  pen  of  I>r,  \Vm.  II. 
X)aly,  ciiairnmn  tif  tlie  Lar)'ngnh)gi«ikl  Swtion  of  the  Ninth  International 
^lediial  Con^;;res8.*     Dr.  Daly's  method  is  to  atlniinitfler  the  calomel  two  to 
five  irniintt  every  one,  twu,  or  thit!e  h<>nr»  until  inK  catliursin  fhllctwp,  and 
♦hen  at  longer  interval?,  but  so  that  three  or  four  daily  ovaeuations  arc  pro- 
duced.   Tlie  <*ditor  of  the  Therapeutic  Gazdie  writes,  "  We  have  so  fret|uontly 
seen  an  ap|Kireutly  t*veiv  attack  of  dijditheria  uliniptly  aborted  in  ita  incep- 
't;ion  under  the  influenw  of  large  doses  of  calomel,  that  we  can  scarcely 
believi!  that  tlie  drug  has  no  pronounced  eftcoL    A  grain  of  it  shonid  be  put 
<ir^•  in  tlie  mouth  of  ihu  child  every  hour  or  two,  until  fretpicjit,  very  Iuubc, 
liquid  evacuations  are  produced." 

In  additiDii  to  those  already  mentioned,  other  phyaieians  of  ample  expe- 
sScnee  have  nxnmmieiuhHl  lailomel  in  the  treatment  of  diphlheria,  some  in 
laxative  doses  and  only  at  the  beginning  of  the  attack,  and  others  iu  doecs 
«jf  tlie  frafrtional  part  of  a  grain  ever}*  two  to  four  horn's  during  the  sickness. 
Iha  majority  of  plivMciaufl,  very  projierly  hi  my  opinion,  discourage  tho 
employment  of  calomel  in  laxative  do9C9  during  the  sickness,  believing  that 
it  t**iMLH  to  weaken  the  |iatient  ami  increase  the  aniemia,  which  in  all  cases 
of  severe  dij^itlieria  S(N>n  betTomes  very  manifest,  wliutever  the  treatment ; 
t>ut  a  single  hixative  dose  is  perhaps  sometimes  useful.  It  may  do  good,  as 
ill  other  infoctiouB  diseases,  to  unload  the  primw  vis:  in  the  eommenocmcDt 
of  the  attack,  ho  that  the  remwlicH  t^)  he  employed  are  more  readily  abmrbed 
uiid  without  ullcration  by  admixture  with  ehemieul  products  in  the  intestinal 
tnwt.  What  change  calomel  undei^^ocs  so  that  it  can  be  Bb9orlx?d  has  not 
Lieen  i-learly  itscerlained. 

T\irpeniine, — Thifi  lias  Wn  highly  recommended  recently  by  physiciuus 
of  experienee,  when  um-d  Kx-ally  as  well  as  internally,  for  its  prompt  action 
in  arresting  the  fornuition  and  extenition  of  the  pseud o- mem biiuic,  and  as 
im  antidote  to  tlie  diphtheritic  virus.  Or.  Kewentauer  state's  that  an  infant 
of  two  years  trcatc^l  by  other  remeilics  ln'gan  to  have  s)*raptoin»*  indicating 
invasion  of  the  larynx  on  the  fourth  day.     Trurheotomy  was  resolved  upou, 
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Imt  piYviouK  trial  was  made  of  pure  tiiqK>ntiiie  in  a  (i>a.s|K>onfiil  dose.     Tbfl 
cnxiptness  ecosctl,  other  svinptuius  improved,  and  the  patient   recovered  h 
without  tracheotomy.*  ^ 

DeltiiU,  aud  fullowiog  hiiu^  Schenker  employed  a  mixture  of  coal-tar 
and  tur[>entiue,  which  was  burnt  iu  the  room  occapied  by  the  patient 
either  eonsrantly  or  wvpral  timps  thrcmgh  the  day.  Schenker's  oh«er\*ation8 
led  him  to  believe  tliat  the  Waefit  from  this  treatmeut  oocurred  chiefly  from 
tlie  tur|K-'DtiDo,  and  largely  ffjm  its  geueral  effect  on  (he  system.  He  there- 
fore dorid^l  to  employ  turpentine-  internally,  in  dnnes  of  ten  minims  to  one 
tca-^ixiouful,  one  Lo  three  times  daily,  in  milk,  sugar-water,  or  gruel.  AtJ 
the  Bame  time  he  employed  it  as  a  spray.  Alcoholic  stimulaiion,  clcfloliDess^^ 
and  a  dif^t  of  lieef  lea,  milk,  and  ej»g  were  enjuined.  Of  tlurt>'-flix  eases] 
whicJi  Dr.  Schenker  treated  by  tiir^K'ntine,  thirty-one  recovered. 

RTisc,  of  Hamhut^.  emph)yed  turpentine  in  tt-aspouuful  diwes  mixed 
with  spirit  of  ether  (ether  one  part,  alcohol  three  ]«irt5)  three  times  daily. 
A  le-ai<|K)onfiil  of  a  tw<vi»er-cent.  »>hition  of  salin'lat*^  of  Bodinm  mils  also 
given  every  two  hours.  Under  this  treatment  llie  temperature  aud  pulsafl 
diminished,  other  «yraptoms  impnjved,  and  in  fifty-eig^it  caseA  thus  treated, 
95  per  cpnt.  reoovprcd.'  Sigcl  also  employed  turpentine  in  tea.tpoonfid 
doses  in  forty-seven  cases,  iu  fourteen  of  which  the  (|ucstion  of  tracheiitoray  [ 
arose.  A  nmnifest  reduotion  of  tt'miK'ratiire  followe<l  the  use  of  the  turpcu-' 
tine-  The  pi^nx-ntuj^o  <if  (h-Jiths  in  all  thus  treated  was  14.9,  while  of  those 
treated  by  corrosive  sublimate,  salicylic  acid,  potassium  chlorate,  etc,  32.5 
per  cent.  died.  Br.  Llewellyn  Eliot  also  reports  good  results  from  th*j 
vaporixation  of  turpentine. 

The  rooeat  recommendation  of  turfientine  in  tlie  trratracut  of  <liplitheria 
by  many  physicians  of  laPfjc  experience  aud  sound  judgment,  among  whom 
we  ni!iy  nuMition  Dra.  S.  Banich  an<i  A.  Jai*obi,  has  extended  and  establislied 
the  use  of  this  agent,  lis  supjHised  dlicaty  depends  on  the  fact  that  it  is 
antiseptic  and  germicidal,  and  that  when  rapttrizcd  and  inhaled,  or  taken  by 
the  stomach,  it  |K^netnite«  all  pjirts  nf  the  system.  The  descriptions  long 
given  iu  the  text-lwwks  of  the  pljy^iulngical  action  of  turjientine  have  had 
the  tendency  to  induce  physicians  to  employ  it  in  small  doses.  But  I  aiafl 
not  awan'  tlint  any  writer  ha^^  reix>rded  ill  effects  from  the  use  of  turpentine 
in  diphtheria,  although  it  has  been  employwl  by  a  considerable  nnrolier 
of  physicians  in  the  last  year  or  two,  and  in  quantities  which  exceed  the] 
medicinal  dtwes  nicntioTio<l  in  text-hooks. 

It  is  well  known  that  the  const itulioiml  effects  of  the  oleum  tereWn-^ 
thinfe,  even  to  impain-d  vision,  strangun^  and  bloody  urine,  may  be  ob- 
tained by  the  prolonged  inhalation  of  its  vapor;'  and  I  have  employed  thftj 
va|>or  of  the  oil  of  turjientine  during  the  laft  two  or  three  years  with  stieh 
ap{)aivut  good  results  tliat  I  confidently  recommend  tliia  mode  of  using  the 
turiwutine. 
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The  accompanying  preaoription  is  mixed  with  water  in  the  pitiportioa 
of  IwiJ  tahk-fipooiifuls  t«  one  quart  of  watt^r.     B  AriiH  carlmlici,  ol.  cuca- 
Iv-pti,  ok  Ji :  spts.  ttrcbiuth.,  Sviii.     This  is  plat-<sl  in  a  hIuiIIkw  vessel  or 
veaaeh  with  a  broad  eurfiioo,  and  maintained  in  a  constant  ebulUtiou  ur 
siniinrnng,  ti|Mm  a  ga^  ur  utJier  stuve.     The  vapur,  which  i^^  mjt  unpUnKint, 
s<>ju  fills  the  ruom,  and  even  adjoining  rmims.     As  n^ixls  (lit*  i-li'wt  i>u 
the  patient,  the  turpeutint!  vuimr  pa.s8icg  over  the  inflamed  surfaces,  which 
are  ihe  scat  of  tlie  exudate,  with  every  in.spiratiun  probably  pro(hux>R  more 
or  less  local  disinfeetion,  apart  from  the  systemic  di^iiufectiuo  whtdi  it  may 
<aui*  by  euti-riug  the  blood  and  the  tihsutw  generally.     Thus  employed,  tlie 
turpentine  is  also  apparently  a  useful  domiciliary  disiiiJuctaut,  affording 
prot«iion  in  a  mensnre  to  other  members  of  the  fauiily,  oud  to  the  physi- 
cian and  nurs«4,  as  we  have  statfd  elsewhere.     The  oil  of  turpentine  will 
^nilial>ly  in  the  fiiture  l)e  a  ven»*  important  remt-dy  in  the  treatment  of 
diphtheria,  whether  taken  by  the  stommJi  or  received  as  a  ppray. 

rUocarpinf. — CVilain  physieiaus  Imvc  recommended  pilocarptue  in  the 
'treatment  of  diphtheria,  because  it  is  supposed  that  the  salivary  and  nmeous 
jBecrctiuuM  which  it  pnKluctM  aid  in  tlirowiiiji!;  off  the  pscmdo-mcmbraue, 
3)r.  Lax  states  that  ten  patients  ti"cnted  by  him,  some  of  them  severely 
siek,  all  nx^ivered.'     He  employed  the  following  prescription  : 

B   Piloenrjiini  liydrochlnraC,  gr.  j  lo  | ; 

Ai'tdi  hjdrochlorici,  gtt,  ii-iii; 

Pupiiini,  gr,  x-xii ; 

Aqiua  (iHtUUsU,  3  xvtiss. 
Muc«. 
Dufip,  ft  ti^ftsprwnnil  or  taMwpooRfbl  [n  wine. 

Guttmauu  treated  in  a  year  and  a  half  eighty-one  coses  by  this  remedy 
^irithnnt  a  <lenth.  ClelsniT  and  IVlewr^ky  aisn  report  good  iVHults.  (In  llie 
^Hher  liawl,  I  have  seen  the  most  diiwistrous  ellccts  from  the  use  of  piloca> 
^ne  in  diphtheria,  the  secretions  ftlUtig  the  bronchial  tnbes  and  being  ex- 
^jcrtoratrtl  insufficiently  and  with  gmit  ilifliciilty.  Dcatli  resulted.  TiiB 
s^miptoms  which  iM-currcd  were  like  those  in  extreme  cedema  uf  the  lungs. 
1  cannot,  therefore,  recommend  its  use.  Its  employment  apjx^ars  too  hazard- 
Ot»,  especially  in  young  and  fwble  children. 

fiodiitm  lienzoate. — Dr.  1.  N.  L<jve  recommends  the  sodium  beuKoale 
in  five,  ten,  «>r  fifteen  grain  doses.'     lie  remarks  that  Salkowski  in  \H79 
Cio4iced  that  this  dnig  largi^Iy  increased  the  si-crction  by  the  kidneys  of  nitn>- 
le^noiis  ami  sulphurous  compounds,  and  concluded  tiiat  it  would  aid  in  de- 
purating tlic  IiUkmI  of  noxious  matters.     Salkowski,  Fleck,  and  Bucklioltf 
irtained  that  the  benziKite  arresteil  the  growth  of  roicnt-tn^janisms  id 
putrid  litpiid,  and  Oraliam  Hmwn  that  diphllieritie  lirpiids  Ijecame  ni>n- 
«Jatl^;iouB  by  the  addition  of  the  bcnzoate.     llclferich,  Graliam  Brown, 
and  Siuin^,  from  ex{MTimcnt8  made  on  animals,  (^insider  the  beuzoate  of 
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■'"^'w  B  qieoific  against  the  vims  of  diphtheria.'  On  the  otiier  batir 
Datnas,  suigeon  to  the  H6piial  de  Oettc,  has  not  lierivwl  auy  marked  benefit 
fimra  Hs  tue,  and  Prof.  A.  Jacob!  says  that  it  docs  not  deserve  the  eulogies 
bcatowed  upon  it  from  lhet)retical  reasonin}^'  ^ 

Such  are  the  more  important  rcmedita,  used  internally,  wliieh  have  l)een 
up  to  the  present  time  ecoployed  in  the  treatment  of  diphtiieria.  The 
oninber,  it  is  seen,  is  lai^,  and  muut  oftliem  are  no  doubt  nscful  in  certain 
caaeSL  Dipbllieria,  being^  a  disease  of  variable  t^-^x^  muht  l)e  treated  aenjni- 
ing  to  the  indications  in  each  ease.  The  internal  ix>mcdied  which  in  my 
opinion  have  been  most  useful  and  which  Hhuiild  lye.  lODSt.  fi'equontiv 
plovrtl  are  the  tincture  of  the  chloride  of  iron,  quinine,  corrosive  sublim 
mrpenliue,  and  the  alcoholic  preparations. 

Among  the  otliex  rerae<lie8  wbirh  have  been  rpooramentled  by  p^ood  ob- 
MtrrerH,  we  may  mention  the  following.     0>{i:iIImi  and  cuIk'Iiis  are  emplovcdfl 
an]  renimmeoded  by  distiogulshed  Fi-euch  pliy.'!ician&.     Jules  Simon  pre-^ 
siTibcs  copaiba  and  cubcbs  for  patients  over  the  age  of  five  or  six  ycarx* 
Pr.  I.  H.  Fniitnif;ht  has  employed  the  sodium  hyposulphite  in  eight  cases, 
pvinp  hourly  dnu-hm  dtje»es  of  the  follosving:  R  Hodii  hyposulph.,  5i ;  aqtue, 
fjii.    The  result  was  favorable.    Illingworth*  recommends  the  biuiudidcof 
BKtvun'.     Dr.  C.  B.  (iaientine  recommends  the  internal  use  of  hydrate  oCjfl 
cbloml,  given  with  tlie  potassium  eblumte  to  a  child  of  six  ycjirs  in  alxtnt 
!wi>-aud-«-li:ilf-gmiu  doses,    ITerbert  L.  Snow  recommends  sulpburuii!;  acid, 
l>r.  Ilofmokl  the  hydrogen  dioxide,  and  E.  S.  Smith  the  oil  of  eucalyptus 
niwl  Warburg's  tiuctun-.    In  diphtheria,  therefiire,  as  in  ntlier  diwases  which 
in  a  lan;e  pro|>ortioa  of  cases  end  favorably,  whatever  the  treatment,  the^ 
uumltcr  of  re^'ommendod  remedies  is  large.  H 

Loo»2  Treatment. — SotvnUs. — The  belief  is  l)e(y>ming  prevalent  in  the 
profxwiun  ihiit  the  eoily  destruction  and  removal  of  the  exudate  from  tJie 
fiimnal  or  nasal  surface  is  not  an  imperative  duty,  as  was  formerly  practised 
under  the  teai'hings  of  Brcfionueau  and  Tn>usstuu,  provideil  that  thoron>t;)|fl 
dUinfi^\tion  of  the  pseudo-membrane  and  the  surroiiiidiiiK  and  underlying 
twiiiit*  \v  ellWl«l.     Patients  are  injured   by  irritating  lotions  or  lustni- 
tUHital  miilUHMit  designed  to  remove  tlie  pseudo-membrane,  which  immo-fl 
dMt«>]y  rciip|vars  in  greater  extent  and  tlnckness  than  at  first,  on  account 
vS  th<*  iiK'ntise  iu  the  inihmimation  in  oonsefiuence  of  the  severe  measures 
%-«H|tK*yi'd.     The  employment  at  sliort  inten-als  of  mild  but  efficient  anti- 
iM<ie  ai^dkiitions  iu  place  of  the  stronger  and  irritating  Ioti(»us  formerly 
IwitU  h»s  Im-u  a  great  improvement  in  the  treatment  of  diphtheria.     But 
MrtiW|itir  Kuions,  vnpt^trs,  or  sprays  are  inadequate  t<i  pnxlnee  complete 
dlAlUWii«4i,  if  the  ]tst'udo-membraue  have  great  thickness.     Its  under  sup-fl 
ikfsv  wWWi  »  in  immediate  relation  with  the  lymphatics  and  blood-vessels,™ 
IMhI  ihvn  whk'h  systemic  poisoning  occurs,  from  absorption  of  tiie  diph- 
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dieritJc  germ,  septic  mattrr,  or  ptomainnp,  is  proUibly  not  readi«l  by  the 

antiseptic  spray.4  or  lotion;)  as  couiiiioiily  cmpluyt'd.     Any  paiulcris  and  uu- 

initatin^  npplitation  which  diminishes  the  thickness  of  the  psoudo-membroue 

by  itfi  Holveni  action,  or,  better,  entirely  disaolvpH  and  removes  it,  is  tboro- 

forc  useful.     Of  tlie  uuirritating  solvents,  alkalies,  pcjxsin,  tr}'psin,  and 

papayotin  have  been  chiefly  used,  and  have  in  the  highest  degrw  the  coufi- 

tlence  of  the  profession.    The  effii^iency  of  solvent  trratment  depends  larj»ely 

ou  the  manner  in  which  it  is  eniploy«l,  the  kind  of  instrunient  uwHl,ftud  the 

freqiienry  of  the  application.     The  solvent  agent  heretofore  most  largely 

used  has  been  lime-watex  or  the  spray  of  slnoking  lime.     ItH  fxilvent  action 

ia  probably  due  chiifty  to  its  alkalinity^  but  it.s  ali<alinity  and  its  solvent 

action  can  be  greatly  increasod  by  adding  to  it  the  sodium  bicarbonate. 

I*^rum  observing  ita  eFfecta  in  a  considerable  nnmlier  of  cases,  the  writer 

wcommotKls  witli  oonfidenoe  the  following  formula ; 

B  01.  eiK-alypti,  gii; 

Sodii  bicHrbuniit-,  ^''i 
Otycerina!,  Jii; 
Atiute  citlcifi,  OE. 
MUce. 

To  be  used  with  the  hand-atomizer  from  three  to  five  minutes  every  half- 
Hriar,  or  witli  the  steam  atomizer  almiiat  coiu4tuntly.  This  alkuUne  spray 
«»ot  only  cjtert^  a  solvent  action  on  the  pseudo-membrane,  but  also  render* 
the  mueo-pus  tliinner,  less  viscid,  and  then'fore  ao  changes  its  character  by 
<liminisbing  ilH  viscitlity  that  it  \n  more  eai*ilv  cxpectomted. 

The  use  of  ptpirin  as  a  solvent  is  suggested,  from  its  well-known  action 
in  digesting  nitn^nous  substance.  It  has  been  employed  with  varying 
ItsHilts.  It  is  well  known  that  si^ne  of  the  preparatlitus  in  the  shnpt*  are 
Touch  more  active  than  odjci-s,  and  hcnec  perhaps  a  chief  reason  for  the 
difference  In  the  results  claimed.  It  is  well  to  remind  the  reailer  that  it 
fllionld  Ik-  empl(tye<l  altme  or  witli  an  a«-id,  fiir  it  is  cinnparativily  inert  if 
Qstxl  with  an  alkali.  It  nuiy  not  be  inipropcr  to  state  tlmt,  in  (xim{iarativc 
teats  of  tlie  pepsins  in  the  shops  made  by  Dr.  George  B.  Fowler  and  related 
bpfiire  the  Pediatric  Section  of  the  Academy  of  M»lirine,  the  solvent  action 
of  tlie  iK-|)8in  prepared  by  Pm-ke,  Davis  i&  Co.,  of  Detroit,  was  es|)ecially 
noticeable. 

!t4w«bac-}i  slates '  that  he  lias  used  a  solution  of  p^ipatfoHn,  or  vegetable 
pepsin,  frnjuently  appliwl  to  the  fauces.  In  young  children  a  few  minims 
may  be  placed  on  the  tongue  every  five  minutes.  If  the  dnig  l>e  gootl,  he 
staicA  tliat  tlie  membrane  is  dii«olved  in  two  or  three  hours.  Prof.  Jacob! 
ttya  that  this  agent  is  readily  dissolved  in  twenty  iwrts  of  water.*  It  may, 
Iw  aays,  bo  bnialicd  over  the  surface  or  used  as  a  spray.     Mixc*l  with  water 
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and  glyrpnn  in  greater  mnccnt ration  {l  to  +-«),  it  liuu  iwen  w 
with  fair   results.     Dr.  J.   K.  liaiiduy,  Jr.,  al»<}  writes  favorably  uf 
solvent  action  of  papayotin  on  the  psendo-membrane.* 

Ttj/pnin,  unlike  pejKtiii,  is  an  at'tive  solvent  in  an  alkaline  mwlium,  ai 
it  may  be  added  to  the  alkaline  mixture  di'scrilM-d  above.  Dr.  F.  (J.  Yer^ 
nald  relates  the  case  of  a  boy  of  six  and  a  half  years,  who  had  perforation 
of  eau-h  membrana  tympau!  and  began  to  eoinplain  of  dore  thniat.  A 
psciido-mombranc  opiwarcxl  upon  the  tonsillar  poiiiuu  of  the  iauces,  and 
the  right  auditory  caonl  was  coverwl  with  a  diphtheritie  exudate,  entirely 
occluding  it,  m  that  liipiids  did  nut  flow  from  the  external  ear  to  the  fiuices 
as  formerly.  The  ear  was  fillc-d  ever>'  half-hour  with  the  following  mix- 
ture :  B  Tripsin.,  gr.  x.xx,  sndii  bicarb.,  gr.  x,  aqiiip  destillat.,  3'.  The 
{weudu-Tuembraue  ^raduully  disHulved  and  dittap^K'aivd,  the  pa^aage  tlirough 
thc  ftir  and  Knslat^hian  tube  beoinio  open,  and  the  [ntient  r«x»vered.'  Dr. 
£.  N.  Liell  also  relates  a  case  in  which  tr\'p»in  apparently  produced  a  sol- 
vent action  on  tlie  pseudo- membrane.  Probably,  therefore,  in  the  present 
Htate  of  our  knowkilgc  we  win  apply  no  U'tter  solvent  mixttire  ujKm  the 
diphtheritic  p3cuda-membranc  than  tr\'psiD  added  to  the  alkaline  solutiua^m 
de!scril>ed  above.  H 

Albuminuria. — Thi.s  Iwiiig  Llue  to  septic  nnphritiH,  patients  have  seemed 
to  me  to  be  more  benefited  by  the  tincture  of  the  chloride  of  iron,  in  fre- 
quent and  ratlier  lar^  doses,  than  by  any  other  remedy.  If  while  this  is 
heJng  used  a  marked  diminution  in  the  quantity  of  urine  occurs,  it  may 
necessary  to  employ  diuretics  and  laxatives,  as  iu  scarlatinous  nephritic. 
The  pota-wium  bitartrate  or  acetate,  and  perhajw  the  more  laxative  salines 
may  Iw  nfechnl  under  »ueh  cireunL>4tant!es.  But  marked  diminution 
urine,  and  ci^pccially  anuria,  in  diphtheria,  end  fatally,  with  few  ex«*i>tioi 
accortling  to  my  obser\'atious,  whatever  the  treatment. 

Paralysis.^The  Iorh  uf  the  tendon  reflexes,  and  palatal  aitd  multiple 
paralyses,  require  the  same  stimulating  and  .sustoiniug  remedies  whidi  are 
appropriate  tor  the  primary  disesise  diphtlieria.  In>n  and  other  tonics, 
nutritiiins  and  easilyHligested  diet,  massage,  and,  in  some  instances,  eloc- 
tricity,  suffioe  to  restore  the  use  of  the  affwtcd  muscles ;  but  somettmes 
weeks  and  even  months  elapse  before  their  use  is  fully  restored.  So  lor 
as  the  paralysis  does  not  allet-t  any  vital  organ,  a  favorable  prognosis  mo]^ 
be  expressed,  although  recovery  may  be  slow. 

On  the  other  hand,  it  is  evident  from  ita  natnre,  and  fivjm  the 
which  have  been  n-lated,  that  caitltjur  paralysis  is  exope«lingly  dangeroufly^ 
and  must  be  tivated  promptly  and  by  the  moat  active  remedies.     As  we 
have  seen,  the  attack  of  cardiac  panilysis  is  UBtially  sudden,  with  little  fore^H 
warning,  and  is  often  fatid  befon^  the  physician,  promj)tly  summoned,  »™ 
able  to  arrive.     The  patient  should  be  as  quiet  as  possible  in  bed,  witb  the 
head  low,  and  alcoholic  stimulants  sliould  be  administered  at  once.     In  Uie 
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sudden  seizures  such  as  have  beou  rclaU-d  above,  hyjwdormic  injections  of 
I»randy  act  merit  promptly  in  siistaininp  the  hean-attion.  Ammonia,  cam- 
plmr,  mu>*k,  ami  the  cloftrifal  curifiit  may  U-  iisiefiil  auxiliaries.  The  pre- 
<lige6t«d  beef  preparations,  peptonized  milk,  and  other  coueentrated  foods 
(Ipsigned  for  thoj*e  witli  feeble  digestion,  are  useful.  If  the  urgent  symp- 
tonu)  are  relieved  by  tbe»«e  mea^ure^^,  »ncli  remedies  tithouid  be  employed  as 
arc  useful  in  other  forms  of  diphtheritic  parulysis.  The  patient  h  ordinarily 
M>le,  anamie,  and  with  p(«tr  digi-stion.  The  Ixx'f  extracts  and  cxincen- 
tnited  foods  .should  be  eoatiuned.  Inai,  cjniniue  in  moderate  d<wfe8,  and 
alcohulic  stimulauts  are  iutlicatctl.  The  use  of  the  electric  current  is  sug- 
ftestcd  by  the  nature  of  the  attark.  Many  physicians  believe  that  they 
have  obtjiiued  iHMietit  from  its  use  in  the  tiTatment  of  the  more  eonmiun 
forms  of  diphtheritic  paralysis,  while  others  sjX'alv  doubtfully  of  its  clfieaey. 
If  tlicrc  be  rcoaon  from  the  symptoms  to  suspect  the  presence  of  central 
lesions  in  the  itervous  system,  the  [galvanic  current  in  .short,  stttin^^  has  Ikh-d 
reoomnieuded,  aud  not  the  faradie.  In  onlJnary  cases  either  tlie  director 
the  induced  current  may  be  employed. 

Strj'ehnine  ip,  however,  rcganlwl  by  fro'nl  ol)ser\'era  as  the  most  effi^flcioua 
Der\-e-fitimulaiit  iu  the  various  ftvrms  uf  diphtheritic  paralysis.  Oertel'a 
otjection  expressed  twenty  yi-ars  ago  to  the  use  of  8lr\"ohninc  in  this  disease, 
lliat,  arlinjj  as  an  excitant  of  the  spinal  (nml,  it  is  likely  to  aj^ravate  an- 
tral le»)ions,  wus  fiiunded  on  a  wrong  uuderstondiu^  of  the  pathology-  of  the 
ponUysis.  Prof.  Henoch  cure<l  diphtheritic  paralysis  in  throe  weeks  by 
hypodermic  injections  of  strychnine.  W.  Keinard^  states  that  a  boy  three 
and  n  half  years  of  age  fillccu  days  alter  the  apiHimini-e  of  the  diph- 
theritic patches  on  the  tonsils  liad  imralysis  of  the  inferior  extremities  aud 
tlio  velum  palati,  a  tittering  gait,  nasal  voioe^  and  difRcult  deglutition.  At 
the  cod  oi'  twelve  days  death  wenied  iriuuiucnl,  the  jKiresis  of  the  lower  ex- 
tremities had  i»e<v>me  a  complete  paraplegia,  and  (he  [Kirnlysis  of  the  upper  ex- 
trrmitiw,  and  of  the  muscles  of  the  nucha,  Iar)'nx,  an<l  thorax,  was  t^mplete. 
He  was  uuable  to  suj^tain  him,s<'if  iu  the  sitting  posture,  his  head  falling 
heavily  on  his  ehe^t.  He  had  also  dyspnnen,  hoarse  cough,  tratJieal  Wtica, 
and  aphonia,  prolmhiy  from  canlio-ptdmonarv*  paralysis.  Reinard  made  a 
hi-podermic  injection  each  day  of  one  milligramme  (alwut  one-sixty-fifth 
of  a  grain)  of  sulpliate  of  strychnine,  in  the  nucha.  Improvement  occurred 
iu  twent>--four  hours  in  the  tonicity  of  the  muscles.     On  the  third  day  the 

dine  and  pulmonary*  iiaralysis  had  so  improved  tliat  the  traclieal  rftle  had 
mucd.  The  respiration  was  more  normal,  and  deglutition  possible.  On 
th*i  fifteenth  day  of  this  treatment,  and  after  fifteen  injections,  the  patient 
lidered  cured.  Dr.  Gerasinuiw^  relates  tlic  case  of  a  child  six  years 
oT^f^  who  had  paralysis  of  the  veltuu,  pharynx,  lar>'nx,  and  lower  ex- 
tnmrtieft.  Six  weeks  after  the  rommenreraent  of  paral)*tic  symptoms, 
subcutaneous  injections  of  strychnine,  two  centigrammes  (or  about  one- 
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thirty-first  of  a  grain),  were  given  daily.  With  this  treatment  the  patient 
improved,  and  after  seven  injections  of  this  strength,  followed  by  twelve  of 
one-twenty-seoond  of  a  grain,  the  cure  was  complete. 

With  such  strong  testimony  in  favor  of  the  use  of  strychnine,  it  is  perhaps 
remarkable  that  physicians  of  experieace  state  that  they  have  not  observed 
any  marked  benefit  from  its  use  in  the  treatment  of  diphtheritic  paralysis. 
At  a  meeting  of  the  New  York  Clinical  Society,  held  December  23,  1887,' 
Dr.  Holt  stated  that  he  was  yet  to  be  convinced  that  str}''chnine  possessed 
any  specific  value  in  this  disease,  though  it  was  of  much  value  as  a  general 
tonic.  At  the  same  meeting  Dr.  A.  A.  Smith  stated  his  belief  that  tonics 
and  time  did  more  for  diphtheritic  paralysis  than  anything  else.  He  had 
used  electricity  and  strychnine,  and  had  never  been  able  to  satisfy  himself 
that  electricity  did  any  good,  and  the  effects  of  strychnine  seemed  to  be  not 
specific,  but  those  of  a  general  tonic.  On  the  other  hand.  Dr.  Thatcher, 
of  New  York,  has  reported  a  case  in  which  galvanism  was  employed  on 
the  two  paralyzed  upper  extremities  alternately,  on  each  for  a  week  at 
a  time.  It  was  invariably  found  that  the  arm  receiving  the  electricity 
gained  more  rapidly  than  the  one  untreated,  the  strength  being  tested  by 
the  dynamometer.  This  test  seems  to  have  been  conclusive  as  showing 
the  efficacy  of  galvauization. 

NoTB. — In  the  preparation  of  this  article  I  have  availed  myself  of  extracts  from  former 
publications  of  my  own,  whenever  my  present  views  coincided  with  those  already  presented. 
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Gyuonyxnes. — lliiboola,  Moi'hiHi.  • 

Ueflnition. — Measles  is  iiti  uciiU'  epidemic,  eonta^ous  dif*caMo,  rliarao- 
tefiaccd  by  a  |jcculiar  iMipiilar  eruption,  tKX'iirring  ii^tmlly  on  tlip  fourth  <la_v 
*^     tlie  atta<;k,  prwtshHl   by  caUin-liul  Hymptoma   aud   followed  by  slight 
'<?s«~l  viamatiui). 

^History. — Tlii*  disease  \vt\n  de^eribtxl  with  Kmiill-pox  by  Rliaz<«,  A.o. 
*,   who  uudoiilitcdly  rts-ogiiized  tlie  JiiU'ivuce  lietweeu  them.     Before  that 
"*^«!   there  is  no  authentic  aeeoiint  of  the  diwase. 

It  continued  to  be  tvmfused  with  &«ir!atina  and  sniall-pox  until  1670- 
*^»      "when  Sydeulium  ami   Morton  deelaixd   the  former  to  be  a  tlistinet 

A^*hile  the  orlpn  of  measles  is  burled  tii  olwetinty,  at  present  it  is  diB- 
>>iiat4*il  near ly  all  over  tlie  worM,  He«?uiln;rly  following  the  footJ^teppi  of 
'"^''ilizaiion.  Only  in  those  distant  countries  where  civilization  has  not 
I"^***"t rai<>'l  is  tln'  dif*eai*o  unknown. 

HjtioloEry- — M(iu»les  is  due  t*)  a  spet;ifie  poi»4on  that  has  not.  yet  been 
**-*'at«l.  It  is  b«jth  epidemic  and  coutAjfious.  All  auUmriiies  agree  that  it 
^^^Hot  originate  th  novo. 

Tliat  It  id  epidemic  is  manife^^t  from  the  fiwt  that  the  disease  is  far  more 

***QiHon  during  certain  seasons  or  years  than  others.     A  eonmmnity  may 

•2'j«n|«irotiveIy  free  from  the  disease  for  a  time,  when  at  length  it  wiil 

^*^p  over  it  like  a  ^yrlone  and  I)iit  few  will  eseapp.     A  perio«l  of  im- 

^'iitv  will  then  prevail,  lasting  tor  a  longer  or  siiorler  time,  whi-n  it  will 

^'»  make  its  a[)pcaraDoe. 

Tliat  it  is  highly  rontagioiis  m'eils  no  argnment  to  prove.     It  indewl 

**Ks  with  small-|K)x  iu  this  regard.     The  c<iiitagiouj*utsa  begins  witli  the 

^**-»Tlial  syniptonisand  oontiuucs  until  at^erdesqiiftmation.   The  contagious 

^^**<nple  exists  in  tbc  hreath,  the  exhalations  from  the  skin,  the  bloody  the 

"f^**,  the  iiaxal  and  bnHichial  }*eeretion.s,  and  undoulitedly  in  the  urine  and 

^*^U  diseharges.     The  poi.son  of  the  diaoose  gains  access  to  the  system  in 

'^  Kreat  majority-  of  cases  tbroiigh  the  mucous  memlirane  of  tlie  re«;pirat^)r\* 

y^"^,  the  inspinxi  air  carrying  the  active  «>ntagious  printiiplc.     The  diseaae 

dually  prevalent  in  both  soxos.     Altliough  a  disease  of  childhood,  the 
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adult  is  noway  exempt  from  it.  The  great  majority  of  children,  having 
Btiflenxl  fnim  the  dlstawt'  iu  airly  life,  eHca{»e  it  later,  but  thofti*  who  do  not 
rcoeive  such  immunity  are  susceptiblf!. 

The  infant  under  six  montha  is  generally  exempt  from  the  diseafie, 
although  ilierc  arc  many  notable  ex(t.>ptiuUH. 

Iu  sixukiug  of  the  etiology  of  meask^,  it  must  be  mentioned  that  mi<To- 
oooci  have  lieen  dieoovered  in  the  breath  and  in  the  hlood  of  patients  suffer- 
lug  from  the  dlstose ;  but  it  is  uut  yet  clear  whether  these  micrococci  are 
jxmt  hoc  or  jfi-optei-  hoc. 

Pathological  Anatomy. — The  morbid  anatomy  varies  considerably, 
aud  is  influtMK*t<d  in  u  ^reat  nieasnrt!  by  the  cumplli'ations  which  arc  no 
fr(!<{ucntly  the  cause  of  death.  The  blood  is  M^mctimes  bluish  or  browiiiiib 
red,  sometimes  thin  ami  dcfirient  in  coagulability,  and  sometimes  thick. 
The  mucous  membranes  usually  present  evidences  of  c-atarrhal  inHamma- 
tion,  and  ^^hould  deatli  result  from  nmie  roniplimtion,  which  ir^  uiuially  the 
case  when  the  termination  is  fatal,  we  will  ubscn'e  the  lesious  characteristic 
of  Buch  ix>mplitutiouit.  ^M 

Symptomatology. — The  ditHii.se  nmy  Iw  dividinl  into  four  stages  :  fire^ 
the  stage  of  inculiatioa  ;  second,  tlic  stage  of  invasiou  ;  third,  ihc  stage 
eruption  ;  and  fourth,  the  stage  of  det'liue. 

AVbile  some  duim  that  ailer  iuftx-tiou  the  [Hiison  of  the  disease  lies 
dormant  in  the  system  tor  a  certain  length  of  time  before  mauifusting  itB 
presence,  the  majority  of  aiulioritiea  believe  tlxat  the  disease  commences, 
that  is  to  say,  the  active  contugimis  principle  exerts  its  infiupiice,  the  moment 
it  enters  the  system,  and  when  it  has  attained  sufficient  foit-e  to  uptH.'t  the 
wpiilibriuni  of  the  system  we  get  the  chararteristio  symptoms. 

The  i>eriod  lx-'twtn;n  esjuwure  and  the  awnniernvjiient  of  the  manifest 
symptoms  constitutes  the  first  stage,  or  that  of  iucubatioo.  This  )M>riod 
varies  from  se\'en  to  twenty-ijne  days,  with  an  average  of  about  twelve. 

Stage  of  Invasion. — This  stage  may  be  ushei\'»l  in  abniptly  by  vomit- 
ing, chills,  fcvor,  and  ]>ain  in  the  head,  hack,  and  limbs,  accompanied  by 
svmptoms  of  a  catarrhal  nature.  Usually,  however,  the  onset  i-s  gradual, 
and  loss  of  ap[K^tit(\  malaise,  and  mild  catarrhal  ^mptoms,  M'ith  sli^t 
fe\'cr,  arc  first  observed. 

The  catarrhal  symptoms  rapidly  develop,  and  soon  become  the  most 
prominent  feature  of  this  stage.  The  mucous  raendiranes  of  the  eyes,  nose, 
tliroat,  larynx,  trachea,  and  bronchial  tubes  become  implicated.  The  con- 
juuctivre  become  reddened  and  congested,  and  increased  lachrk'mation  is 
olwerved,  th«  eyes  l>eiiig  siiiViit-etl  with  tears.  Tlie  murouH  membrane  of 
the  nasal  passages  becomes  reddoued  and  swollen  with  at  first  a  thin  wateiy 
dischai^e,  whi<^h  soon  becomes  abimdant  and  mueo-purulent  in  character. 
Ah  a  result  of  the  irritation  In  the  uaaal  cavities,  fnt^uent  sneezing  occu 
and  is  a  common  s\*mptom. 

The  inflammation  of  the  mucous  membrane  of  the  lari-nx  and  bronchia 
tubes  gives  rise  tu  a  fret^uent  troublesome  cough.     Sometimes  the  co 
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becomes  decidedly  croupy  and  the  respiration  embarrassed  from  the  swell- 
ing of  the  mucous  membrane  of  the  larynx.  Occasionally  alarming  symp- 
toms result  from  oedema  of  the  glottis.  At  times  the  inflammation  of 
the  pharynx  assumes  a  diphtheritic  type,  which  may  extend  into  the  larynx, 
Tliis  dangerous  complication,  however,  Is  not  fre(iuently  observed.  Nausea 
and  vomiting  are  often  present,  and  indicate  disturbance  of  the  digestive 
system.  Diarrhoea  occurs  in  a  small  proportion  of  cases,  and  would  seem 
to  indicate  irritation  of  the  mucous  membrane  of  the  intestinal  tract 
Convulsions  rarely  occur,  but  when  they  are  present  they  are  of  very 
serious  import 

Epistaxis  occasionally  results,  but  seldom  becomes  alarming. 
The  fever  that  may  have  preceded  the  catarrlial  symptoms  increases  in 
intensity  with  the  development  of  these  symptoms,  and  the  temperature 
■usually  ranges  from  102°  to  104°  F. 

The  symptoms  that  have  been  enumerated  as  characteristic  of  the  stage 
of  invasion  varj*  greatly  in  intensity.  In  some  cases  they  are  so  mild  that 
"the  child  is  supposed  to  be  suflPering  only  from  a  slight  cold,  while  in  other 
<:ases  they  are  so  severe  as  to  make  the  patient  quite  ill,  and  occasionally 
■Cihey  assume  a  dangerous  character. 

Stc^«  of  Eruption. — About  the  fourth  day  the  catarrhal  symptoms 

liave  reached  their  height,  and  upon  this  day  in  the  great  majority  of  cases 

-fche  eruption  first  begins  to  make  its  appearance.     Tlie  eruption  first  appears 

-vapon  the  forehead,  temples,  and  cheeks,  soon  extending  to  the  face,  breast, 

extremities,  and  trunk.     At  first  the  eruption  appears  in  the  form  of  minute 

3r^  spots ;  these  rapidly  increase  in  number  and  size,  and  become  distinctly 

^sapular  and  perceptible  to  the  toueli.     These  jmpules,  of  a  dark-red  color, 

WLK  in  many  cases  surrounded  by  areas  of  skin  of  normal  dolor,  but   on 

csertain  portions  of  the  body,  esjwcially  the  face,  neck,  and  forearms,  they 

liecome  confluent,  and  these  jwrtiejns  present  a  iMx*uliar  blotclietl  and  swollen 

a.^pearance.     By  the  end  of  the  sixth  day  of  the  disease,  or  the  second  from 

■the  first  appearance  of  the  eruption,  the  disease  is  at  its  height.     The  ernp- 

■tion  is  now  fully  developed,  and  has  extended  to  all  parts  of  the  body, 

Hlthough  more  marked  in  some  iwrtions  than  in  others.    The  catarrhal  symjv 

toms  and  the  fever  which  were  present  during  the  stage  of  invasion  continue 

unabated,  and  diarrhoea,  if  not  present  l)efore,  frequently  occurs  at  tliis  stage. 

The  tongue  continues  moist  throughout  the  attack,  and  covered  with  a  light 

coating.    Enlai^raents  of  the  submaxillary  and  anterior  cervi<'al  glands  are 

common. 

The  disease,  having  reached  its  height  by  the  end  of  the  sixth  day,  re- 
naaios  stationary,  all  the  symptoms  persisting,  but  not  increasing  in  severity, 
for  two  days,  when  the  eruption  rapidly  fades,  the  fever  diminishes,  and  the 
catarrhal  symptoms  abate.     We  now  reach  the  last  stage  of  the  disesise. 

Sta^  of  Decline. — ^This  stage  is  characterized  by  the  diminution  of 
*U  the  symptoms.  Although  the  eniption  rapidly  fades  and  the  fever  sub- 
sides, yet  a  bronchitis  remains  for  some  days  and  is  the  last  symptom  to 
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disappear.    As  the  active  symptoms  diaippear,  the  api)cdte  and  nahii 
di!<pi)^ition  of  tlie  cJiilil  rt'tuin,  aiid  the  |>utieut  la  mkid  iu  urdiuary  health. 

The  fltage  of  dLvUiie  terminates  with  a  fine,  furfurucoou«  desquouiatiuu, 
whieh  begins  about  tlic  tenth  or  eleventh  day.    It  is  must  marked  when  thflH 
eruption  has  Ihh'H  the  morft  iateu^.  ^^ 

Atypical  Course. — Tlie  regular  eourtic  of  meaislea  may  be  interrupted, 
or  the  disease  may  present  variations  from  the  tv*pical  ooui-se  just  described. 
We  may  meet  iKH-asiomUly  with  thtwe  catieii  irtyUtl  morhiUi  tane  (y/Zjut/io,  in 
wbi<:h  the  eatarrhal  Kyniptomd  are  wmitiug  or  very  slight,  and  where  Uie 
eniption  occurs  with  scorecly  any  premonitory  symptoms.  Again,  cases  are 
OOcasionally  met  with  Htyled  morbilU  nine  eraniheinale,  where  the  ratarrhal 
sympttims  are  well  prououueed,  but  where  the  eruptiou  is  very  scant  ()r  en- 
tirely absent  Other  cases,  again,  are  met  with  where  the  eruption  is  lougj^^ 
continued,  and  still  othei's  wliere  the  empliun  Is  of  ven."  liglit  color,  in  strong 
contiTist  to  others,  where  the  eruption  is  of  u  deep  dark  red  and  coufluent, 
times  livid,  with  evidences  of  extravasation. 

The  disease,  again,  is  sometimes  mndiiiod  or  suddenly  intcrniptcd 
interctirrent  affertioMfl. 

The  soHtilied  black  or  malignant  hemorrliagic  measles  pi-esenta 
eerics  of  symptoms  somewhat  dissimilar  from  those  enumerated.  Evident 
of  preat  depression  ixxTtir  «irly  in  the  attack.  The  pulse  liecomes  extremely 
rapid  and  feeble,  tlie  tomiwrature  high,  the  ejctreiuities  cwld,  the  patient 
anxious  and  restless  or  5-^)mnolent,  with  a  tendency  to  convulsions  or  coma. 
The  eruption  may  stwreely  make  its  apjwaranw,  and  deatli  may  ooeur  Ixjfore 
it  is  devehipi^d,  or  it  may  (X'^'ur,  ubually  iu  the  couHueut  form,  and  the 
papules  assume  a  dark  livid  or  even  black  color,  as  tliey  fade  leaving 
dark-yellowtsli  stains.  This  type  of  measles  is  exti'emely  fatal,  and  occurs 
most  rre(|uently  in  bn)k(rn-dowu  subjects,  those  aufli'ring  from  mime  con- 
stitutional dyscrasia,  or  those  whose  hygienic  surroundiujp  are  uuthvorable. 

DiagnoBis. — During  the  stage  of  invasion  it  is  difficult  to  distingui 
ro^BHlcA  from  a  wvcrt'  :itta(!k  of  twrj'za  or  t)n)nrhial  c^jilaiTh. 

Known  exjHwure  to  the  disease  would  be  the  etrougf-st  ovideu(«  of  it 
real  character.     After  the  appearance  of  the  eruption  we  may  cunfoisc 
disease  \ntb  nilK>lla,  or  German  measles,  scarlet  fever,  variola,  variccllft,' 
or  tyj)liiis  fever. 

In  rubella  vce  have  catarrhal  symptoms,  but  they  are  slight.      li 
nibelln  the  eruption  appeai-s  witliin   twelve  or  twenty-four   hours  after" 
invasion,  aud  very  fitHjuently  tlie  premonitory  symptoms  are  so  slight  that 
the  patient  is  not  considered  sick  until  the  eruption  is  discovered.     Tlie 
eniption,  instead  of  being  a  d*t*p  dark  nnl  ns  in  measles,  is  of  a  lighter 
color,  and  the  jMipulcs  are  much  finer,  and  we  do  not  see  the  swollen  ai 
blotched  surface  that  is  so  characteristic  of  measles.    The  temperature  d( 
not  nm  so  high,  tlie  pnUe  is  hss  rapid,  and  the  disease  nins  a  much  shor 
and  milder  course. 

The  diOereutiol  diagnosis  between  measles  and  scarlet  fever  is  based 
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upon  the  shorter  period  of  invasion  in  scarlet  fever,  the  presence  of  sore 
throat,  the  absence  of  catarrhal  symptoms,  and  the  difference  in  the  appear- 
ance of  the  eruption.  In  measles  tlie  period  of  invasion  is  four  days,  in 
scarlet  fever  two.  In  scarlet  fever  the  initial  symptoms  are  sore  throat  and 
nausea  or  vomiting.  In  measles  these  symptoms  are  absent,  and  in  their 
place  we  have  the  catarrhal  symptoms.  In  scarlet  fever  the  eruption  occurs 
in  the  form  of  minut«  points  of  a  brick-red  color,  which  coalesce,  forming 
a  more  or  less  uniform  erythematous  redness  quite  diiferent  from  the 
papular  eruption  of  measles. 

Measles  undoubtedly  has  been  more  frequently  confused  with  variola 
than  with  any  other  disease.  We  often  have  catarrhal  symptoms  in  variola, 
bat  they  are  not  usually  so  marked  as  in  measles.  During  the  first  twenty- 
four  hours  of  variola  the  eruption  often  resembles  very  closely  that  of 
measles ;  but  if  there  is  any  uncertainty  a  delay  of  a  few  hours  will  usually 
make  the  diagnosis  clear.  A  very  important  consideration  in  the  differential 
diagnosis  is  the  fact  that  in  variola  with  the  appearance  of  the  eruption  all 
the  active  symptoms  abate ;  the  pain  in  the  back,  the  headache,  the  high 
fever,  all  disappear ;  but  not  so  in  measles.  In  variola  the  eruption  soon 
becomes  more  markedly  pajiular,  presenting  the  skotty  feeling  when  the 
hand  is  passed  over  the  surface.  In  the  course  of  the  disease  these  papules 
become  vesicles,  and  then  pustules.  In  measles,  however,  the  eruption 
remains  papular  throughout  its  whole-  course,  and  these  papules  are  but 
slightly  elevated  above  the  surface. 

There  should  be  little  or  no  difficulty  in  distinguishing  measles  from 
varicella.  In  the  latter  disease  the  absence  of  catarrhal  symptoms  and 
the  rapid  development  of  the  eruption  into  vesicles  should  be  sufficient  to 
Tender  the  diagnosis  easy. 

In  typhus  fever  we  meet  with  a  petechial  eruption  somewhat  resembling 
that  of  measles,  but  it  does  not  lxK;<jme  confluent,  as  is  frefjuently  the  case 
in  the  latter  disease.  The  eruption  does  not  api>ear  until  the  seventh  day, 
M'hile  in  measles  it  occurs  on  the  fourth,  and  there  is  almost  an  entire 
absence  of  the  catarrhal  symptoms  that  are  so  cliaracteristic  of  measles. 

Complications. — The  most  common  complications  of  measles  are  in- 
Bammations  of  the  mucous  membranes.  These  inflammations  exist  during 
the  natural  course  of  the  disease  to  a  greater  or  less  extent,  and  are  not 
properly  complications  unless  so  intensified  as  to  give  rise  to  grave  or  dan- 
gerous s)-mptoms.  Thus,  conjunctivitis  is  present  and  constitutes  a  promi- 
nent symptom,  but  when  so  intensified  as  to  become  purulent,  or  when  in- 
A'oK'ing  the  cornea  in  purulent  inflammation,  it  may  be  properly  cousideretl 
a  complication. 

Stomatitis  is  a  common  complication,  varying  greatly  in  severity.  It 
may  range  from  a  simple  inflammation  to  ulceration,  or  even  to  cancrum 
oris  or  noma.  Gangrenous  inflammation  of  the  mouth,  however,  more 
frequently  follows  as  a  sequel  than  as  a  complication. 

Diphtheritic  inflammation  of  the  feuces  not  infrecjuently  occurs,  and 
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becomes  a  wmmp  of  great  dan^i^T,  efijR-cmllv  when  it  invades  the  laryiucT 
There  is  a  diflcit'iiee  uf  ujHtiioii  a.s  to  wlictlif-r  this  cutiiplii-:!!!!)!!  {>•  diplw 
theria  en^puflcd  upon  the  plian'ujfitis  of  measles,  or  whether  tlie  membrane 
which  in  (i]»tM*rvn<I  la  din*  dir«*tly  to  the  intensity  of  the  inftamnintion.  In- 
flamniatiun  or  cixlfnta  uf  tlie  larviix  indi-jK'udeiit  oi  mouibruiie-forimitiui 
occasionally  constitutes  a  grave  eomplimtion,  that  calls  for  surgical  ti 
nitiut. 

Bronchitis,  wltcn  so  s(!veiv  us  greatly  to  in(>n?ase  the  rapidity  i>f  nvpiT 
tion,  eleN-ating  Uie  temperature,  increasing  the  rapidity  "f  the  puUe,  and 
giving  riiie  to  fine  hroneliial  rillcri,  add*;  greatly  to  the  danger,  and  consti- 
tutes a  true  wjmplicution. 

Pneumonia  is  one  of  the  most  common  as  well  as  one  of  the  m«.ist  fatal 
complications  of  mva-sles.     Catarrhal  pni'Umonta  will  l>e  indicated  by  tli 
expimtory  moan,  rapid  rc^pimtion,  *iliort  |minfiil  cougii,  elcvatiun  of  ten 
poraturc,  increased  rapidity  of  pulse,  crepitant  n'llcs,  and  niight  dulnt^s 
[K'n-ussion.     IjuW  pucumouia  will  present  much  the  same  series  of  symp- 
toms, with   llic  cxc^'plion  that  the  dnlness  on   |K?nussion   is  nnich  more 
marked.     The  dyypnu'a,  however,  is  uoi  so  great  as  iu  the  caluniial  form. 

Enteritis  and  colitis  not  infretiuently  occur  as  complications,  while  dcai 
ness,  otalgui,  or  Hup]inrativo  inflammation  of  the  middle  ear  otlen  results 
from  the  cjiteusiuu  of  the  inHunnauiion  from  tlie  pluirinx  (hniugh  th 
Kustachinn  tube  to  the  dnmi  of  the  ear. 

Prognosis. — The  pi-ognnsis  will  de]>eml  very  greatly  npon  the  previot 
state  oi'  hcjilth  of  the  piitient,  the  .snrronndings,  an<l  the  care  and  nttenti( 
the  patient  will  i-eix-ive.     In  private  pttietice,  where  patients  will  recx-ii 
good  and  careful  attention  ami  where  the  surroundings  are  heolthful, 
little  diuigcr  may  Im'  :inticip!i(ed. 

Jt  must  be  remcinhercd,  however,  that  there  are  exceptions  to  this  ml 
The  writer  well  remembers  a  notable  example.  A  young  man  attending 
colh^,  and  in  the  very-  prime  i>f  early  nianh(M(d,  was  taken  with  malignant 
measles,  and,  notwithstanding  that  the  surroundings  were  perfect  and  that- 
the  attention  and  care  were  all  that  wealth  could  secure,  a  tatal  terminatiuu- 
followed  in  a  few  dayn.  ^H 

Measles  ownirring  in  crowded  tcuement-houses,  where  the  most  earelc^^ 
noising  is  usually  given,  in  camps,  wljere  patients  aiT  exposwl  to  inclcnieut 
weatlier,  or  in  emwdwl  hospitals,  is  a  dit«ease  to  be  justly  dreadc«I.     Un< 
such  eireumstimoes  the  pnignosis  must  W  very  guarded,  for  it  is  th( 
that  fatal  complieations  ai'e  most  lialde  to  occur. 

In  some  epidemics  the  death-i-ate  is  much  higher  tlian  in  others, 
the  tendeucy  to  fatal  compl illations  much  gitixtor.  The  prognosis  is  favoi^ 
able  iu  those  cases  that  pursue  an  even  and  iTgular  course*,  but  in  all  eases. 
of  great  severity,  Iwrdering  upon  malignancy,  or  tJiat  ])ursue  an  irrt^ilai- 
course,  or  that  develop  complieations,  it  should  l>e  most  guarded.  Th» 
development  of  diphtheritic  pharyngitis  adds  greiitly  to  the  ilanger,  aod- 
tlie  prognosis  is  generally  uniUvomblc.     The  development  of  membranous 
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laiTDgitis  involves  still  greater  danger,  although  a  few  will  survive  after 
surgical  measures.  The  occurrence  of  capillary  bronchitis,  or  of  catarrhal 
or  lobar  pneumonia,  also  involves  the  case  in  great  danger.  Entero-colitis 
and  dysentery  add  greatly  to  the  distress  and  danger,  but  these  complica- 
tions can  generally  be  overcome.  The  occurrence  of  convulsions  during  the 
premonitory  stage  or  at  the  onset  of  the  eruptive  stage,  while  increasing  the 
danger,  does  not  necessarily  indicate  a  fatal  termination ;  occurring,  how- 
ever, later  in  the  disease,  almost  invariably  a  fatal  termination  follows. 

The  continuance  of  high  fever  after  the  disapjiearauce  of  the  eruption 
is  generally  an  unfavorable  indication,  denoting,  as  it  does,  the  presence  of 
some  complication. 

Treatment. — The  treatment  of  measles  should  be  preventive,  hygienic, 
and  therapeutic. 

Preventive  treatment  consists  in  the  prompt  isolation  of  the  patient  on 
the  first  occurrence  of  the  catarrlial  symptoms,  thorough  disinfection  of  tlie 
apartment  and  of  all  clothing,  and  the  use  of  antiseptics  applied  to  the  body 
of  the  patient  in  the  form  of  ointments. 

As  the  disease  is  not  generally  recognized  during  the  catarrhal  stage, 
isolation  is  not  usually  eJTective,  as  measles  is  highly  contagious  during 
this  early  period.  In  case,  however,  of  known  exposure,  the  imtieut  should 
be  isolated  on  the  appearance  of  the  earliest  symptoms, "either  by  sending 
the  well  children  from  home  or  by  removing  the  patient  to  a  distant  room 
in  the  house.  The  attendant  should  not  mingle  with  the  other  members  of 
the  household  without  first  changing  the  di'oss  and  washing  the  face,  hands, 
and  head  with  some  antiseptic  solution.  All  discharges  should  be  at  once 
disinfected,  and  soiled  clothing  ]>la<'etl  in  some  antiseptic  solution  and  then 
thoroughly  boiled.  During  the  illness  antiseptic  solutions  may  be  applied 
directly  to  the  body  of  the  patient  two  or  throe  times  daily,  thus  preventing 
the  diflFusion  of  tiie  poison.  For  this  purpose  carbolized  oil,  and  cold  cream 
or  vaseline  with  carbolic  acid,  may  be  omployetl.  After  recovery  the  iiatient 
should  receive  a  warm  bath  before  mingling  with  tiie  other  members  of  the 
fiimily. 

The  room  should  be  thoroughly  fumigated  by  burning  sulphur  moistened 
with  alcohol,  and  all  playthings  used  by  the  patient  shtnild  be  burned. 

Inoculation  as  a  preventive  meas-ure  has  lx?cn  eniijloyed,  but  the  disease 
is  not  snflficiently  modified  by  this  means  to  justify  the  oiwration. 

The  hygienic  treatment  is  of  groat  importance  in  measles.  As  the 
disease  cannot  be  aborted  or  abridged  by  any  known  treatment,  we  must 
endeavor  by  careful  nursing  and  by  hygienic  measures  to  ])revent  complica- 
tions and  conduct  the  case  to  a  successful  issue.  The  patient  should  l>e 
placed  in  a  large,  well-ventilated  ajKUtmcnt,  which  should  l>e  shaded  fnmi 
bright  light,  but  not  complddt/  darkened,  and  the  temijerature  should  Iw 
tiniform.  The  covering  should  be  light  and  comfortable,  and  an  abundance 
of  water  given  when  the  patient  is  thirsty.  It  is  a  mistake,  too  frequently 
made,  to  bundle  a  child  in  heavy  blankets  and  give  nothing  but  hot  drinks. 


682 


XBASLE6. 


TSIien  the  eruption  is  (anly  in  niflkinK  its  appearance,  &  warm  bi 
ail  fxra.Hi«>ual  drmk  of  liot  ItmuiiaUe  iiiay  Iw  uwful ;  Iiut  to  cover  a  patient^ 
almost  to  suSixation  aiid  to  give  nothiug  but  hot  drinka  odds  greatly  tu  th^^J 
discomfort  of  the  child  and  accoraplishes  little  pood.  Tjttle  food  is  re- 
quired, e8|>e<;ially  diirinji^  tho  tinrt  few  days,  aud  that  which  ia  piv<!n  iOi<mlc|^H 
be  simple  and  funily  digested.  The  patient  should  l>e  placed  iu  bed  a^l 
the  onaet  of  the  catarrhal  symptoms,  and  should  remain  there  until  the 
entire  di^p|>ea]'auc-e  of  the  eruption.  II'  this  rule  were  always  enforced,  woh 
should  far  less  frequently  mwt  with  daugerous  compUcutious.  ^| 

TJiefnjteu/ic  Treaimrnt. — Little  me*lication  is  rwiuired  in  an  ordinary 
attack  of  measles.  There  ia  nu  »|>ecifu*  or  known  remedy  lliat  will  cut 
short  the  disease.  "NV'e  must  be  eoment  with  warding  off  complirations  or 
meeting  tlicm  promptly  when  they  occur.  In  case  the  cough  is  trouble^| 
some,  an  oecusiojial  Dover's  jK)wdt*r  may  l>e  given,  or  u  tHHithing  expecto- 
rant mi.\tm^.  In  case  of  great  restlessness,  an  o<x'Bsional  dose  of  bromide 
of  potassium  is  indicated.  In  the  early  eruptive  stage,  If  nausea  and 
vomiting  occur,  a  sinapieim  should  be  placed  over  the  pit  of  the  stotxiacl 
and  e<|iud  jwrts  «tf  lime-water  an<l  milk,  with  the  white  of  one  egg  to 
cupful,  siumld  be  given  in  small  quantities  aud  at  frequent  intervals, 
ca^  of  constipation,  an  injection  is  preferable  to  a  cnthartic ;  for  we  muf 
rememl)er  the  tendency  to  intestinal  irritatitm. 

Pen^onally,  in  treating  measles  tiie  writer  employs  a  sootMug  exp 
torant  mixture,  alternating  with  nn^deratc  doses  of  quinine.     The  former 
qniet-s  tlic  frequent  hanissing  cougli  and  gives  oomfurt.  to  the  patient,  while 
the  latter  acts  as  a  tonic,  KUp|Mirttng  the  system  gainst  the  dista»;  am 
assisting  iu  cuutn>lllug  the  febrile  action.     As  indications  arise  for  spccii 
treatment,  they  are  pro|M'rly  met.     In   case  the  t<*miterature  runs  aboi 
103°  K  it  is  (njntrollwl  liy  aiilipyrin,  ten  grains  iu  a  teas{)uouful  of  vn 
water,  irijcfted  per  rectum  and  ifpcated  every  hour  until  it  is  reduced. 

In  case  there  is  n  tendeney  to  malignancy,  rharacterized  by  the  j>eculiar 
appramni'e  of  tln^  eruption  and  by  nipid  and  feeble  pulse,  whihkey  is  giveii^ 
in  large  and  fret[n{'iilly-rL'iwated  duscs.  Keating  ha-s  very  clearly  poiuteoS 
out  the  fact  tliat  iu  malignant  measles  micrococci  are  found  in  the  blood 
in  great  abiinilance.  In  cultni"e-*)IntionH  it  is  well  known  tliat  alc4ih<il  is 
one  4)f  ihe  must  active  destroyersof  thcst-  nuci'ottxx'i  ;  and  the  benefit  derivni 
fi-om  the  administratiim  of  this  agent  in  malignant  measles  would  indicate 
that  it  has  the  same  effwi  upon  tiiese  micnwfHri  in  llic  bhxxl.  M'hon  the 
|Hilieiit  reruaJus  [lale  and  aniemic  allcr  tiic  attack,  ai*senic  aud  iron  arc  espe- 
cially indicated.  When  complications  arise,  they  should  be  promptly  mi 
ami  treated  the  same  as  if  occurring  inde^iendently  of  the  disease  undi 
consideration. 

Owing  to  the  bronchitis,  and  the  involvement  of  the  gastro-intestin 
raucous  mcmhrane,  which  accom|»any  tliis  disease,  the  greatest  care  should 
Ite  taken  during  convalescence  that  the  jjatient  be  not  exposed  to  suddei^ 
changes  of  tt-mpcraturc  or  to  draughts.     The  patient  sliould  be  spo 
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off  daily  with  cool  water  and  thoroughly  dried,  bo  that  the  functioual 
activity  of  the  skiu  sliall  be  maintained.  It  should  be  insisted  upon  tliat 
flannel  be  worn,  however  light  it  may  be  in  weight.  If  it  irritates  the 
akin,  a  fine  linen  garment  may  be  worn  beneath.  Esiieeially  should  the 
chest,  abdomen,  and  tcct  be  protected  against  cold.  Just  as  in  scarlet  fever 
the  greatest  precaution  must  be  taken  during  convalescence  to  prevent  renal 
congestion,  so  in  measles  a  pulmonary  disease  may  subsequently  terminate 
iatally  a  case  neglected  during  convalescence  in  one  who  is  constitutionally 
veak. 


RUBELLA. 

(ROTHELN.) 
By  WILLIAM  A.  EDWARDS,  M.D. 


Definition. — Rubella  is  a  specific,  epidemic,  and  contagious  eruptive 
fever,  occurring  independently  of  the  existence  of  either  measles  or  scarlatina, 
and  possessing  chai-acteristic  symptoms  in  its  incubation,  invasion,  eruptioD, 
and  period  of  duration.  Furthermore,  it  will  reproduce  itself  only  in  those 
exposed  to  its  contagion.  One  attack  usually  protects  from  subsequent 
invasion,  but  will  not  aftbrtl  immunity  from  either  measles  or  scarlatina. 
Children  are  most  susceptible.  An  almost  constant  manifestation  of  the  dis- 
ease— indeed,  it  may  be  considered  a  prodromal  symptom — is  enlargement 
and  induration  of  the  cervical,  submaxillarj',  auricular,  and  sub-occipital 
glands.     At  times  other  glands  are  aifocted ;  but  suppuration  never  occurs. 

Synonymes. — The  disease  has  been  most  unfortunate  in  the  number 
of  synonymes  and  various  titles  tiiat  have  been  applied  to  it, — a  fact  that 
has  much  retarded  its  proper  study  and  classification  and  has  also  caused  a 
vast  amount  of  confusion  in  its  recognition.  The  Germans  use  the  t«rms 
"  rulx^ola"  and  "  rotheln"  interchangeably,  and  the  French  "  rub^ole," 
whereas  many  English  and  American  writers  have  adopted  the  term 
"  rubella"  advanced  by  Veale,'  accepted  by  Squire,  and  further  receiving 
the  sanction  of  Uunglison's  Dictionaiy.  A  recent  writer  (Griffith)  objects 
to  the  term  rotheln,  because  it  is  usually  mispronounced  and  for  its  proper 
pronunciation  we  have  no  etiuivalent  vowel-sound  iu  English ;  advocating 
the  title  rubella  as  I>eing  a  diminutive  of  rubeola  and  expressing  at  once  the 
usually  slight  import  of  tlie  disease  and  its  relationship  to  measles,  akin  to 
that  existiug  between  varicella  and  variola. 

As  a  further  illustration  of  the  multiplicity  of  terms,  we  cite  :  German 
meiislcs ;  French  measles ;  false,  bastard,  or  hybrid  measles  ;  rubeola  sine 
catarrho ;  rul)eola  epidomica,  niorbillosa,  scarlatinosa,  notlia ;  roseola ; 
roseola  cpidemica;  rosalia;  rosalia  idiopathica;  hybrid  scarlatina;  and 
many  more,  which  space  forbids  us  to  mention. 

Hietory. — Not  until  about  the  middle  of  the  eighteenth  centurj'^did 

t  Edin.  Med.  Jour.,  Nov.  1800. 

'  Hoffmann,  De  Bergen,  and  Orlow,  who  published  their  papers  between  1740  and  1758. 
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rubella  receive  scpanitc  reeognitiou  aud  description  as  a.  distinct  eruptive 
fever,  and  from  that  time  almost  uutil  the  present  day  medicn.1  opinion  has 
been  stiniMvIiat  divided  upon  tlin  effeet  of  its  distlnetive  character  or  of 
in  beiug  a  combination  of  mcaistea  and  scarlatina.  Indeed,  as  lute  as  1865 
Kostlein'  held  rubella  to  t»o  a  variety  of  measles.  Within  the  last  two 
dettides,  however,  a  eouseiisus  ai'  opinion  has  iMseu  seemt'd,  and  ut  the 
present  time  it  is  a  rarity  to  observe  a  writer  advocatiiig  tlie  hybrid  nature 
of  the  disea*;.  Striimpel,  indewl,  goes  so  far  as  to  say  that  the  existence 
of  the  diiiea.se  can  be  denied  only  by  those  who  have  never  seen  it.  In  tlie 
latter  part  of  the  eigbtecutli  century  pafwrs  were  published  by  German 
writers  (Sclie,  Ziegler,  Stark,  and  others)  g-iving  accounts  of  epidemics 
more  or  leas  severe  iu  ebarjfter  and  maintaining  the  specifie  nature  of  the 
disease:  indeed,  Formey'  states  that  Ix-tween  the  years  1784  and  1796 
.■ven  hundred  and  eighty  persons  dii<l  of  it  in  Berlin,  while  during  the 
'same  interval  there  were  but  two  hundi-cd  and  three  deaths  from  scarlatina 
and  one  hundred  and  three  from  measles.  Thomas,^  however,  gives  tbew 
figures  very  differently,  slating  that  a(V(>rdtng  to  Fonney  there  died  between 
1784  and  17y4  in  Berlin  four  hundred  and  fifty-seven  from  nibeola,  one 
hnndreil  and  seventy-two  fnmi  scarlet  it'ver,  and  fifh'-three  from  measles. 
Opportunity  has  not  been  afTonled  me  of  ctinsulting  the  original,  and  1  am 
unable  to  decide  which  is  correct.  In  1840,  Patterson*  wrote  advocating 
the  distinct  character  of  the  dist-ase  ;  and  bin  views  for  a  time  receive*]  sii|>- 
port,  particularly  from  Balfour*  anil  Triire."  Atany,  however,  <lid  not  Ixdieve 
at  all  in  its  segiarate  existence.  Gikleu'  and  Jahn'  were  of  this  class,  tlie 
former  confounding  it  with  scarlatina,  and  the  latter  denying  its  existence; 
Heim' regardtnl  it  as  an  anomaluu>*  scarlatina,  more;  daiigiTcrtis  than  tliat 
disease  itself,  and  be  was  sup[H)rted  in  tJiis  view  by  JR«1,  Hufcland,  and 
Frank.  Other  writers  drclarwl  that  it  was  nieasles,  and  attributed  its  pecu- 
liarity to  a  "certain  individuality:"  thcsi'  are  the  writers  who  dewTrllMj  a 
"rubeola  morbillosa  et  scarlatinosa,"  to  give  this  view  a  terse  cxpressioa. 
TTildebrand  and  Sclionlein  discussed  an  hennaplinRlite  form  of  measles  and 
scarlatina,  maintaining  tliat  in  rut>e]la  we  hml  a  dliHsise  which  wa.'^  a  hybrid 
of  the  other  two  fevers.  This  "  hybrid"  disease  for  a  time  took  fast  hold 
upon  professional  opinion,  and  was  advocated  by  Geortsema,  Btiscbc,  Paasch, 
Gelmo,  and  many  others,  as  statc<l  by  Griflfith.^  Copland  and  Aitken  both 
agreed  that  it  was  a  hybrid,  Ginlrac,  Hehra,  and  others  also  sharing  in  this 
view.  Indeed,  as  late  as  the  present  decade  a  writer  has  denied  the  speci- 
ficity of  the  dIseiLse.  Rut,  on  the  other  hand,  the  ovenvhelming  inajw  of 
testimony  is  in  favor  of  its  distinct  character,  as  we  before  stated  :  indeed, 


'  "Witfncr  Ml'<1.  Prewc.  I8»«,  xiii.  (Atkin*.oti). 

•  Quotwl  by  Griffith,  MeJ.  Rw.,  July,  1887. 

•  ZtciniAen's  Cyc,  vt^I.  ii,,  Amor,  edit.,  \k  181. 

•  W.  A-  Mwurds,  Amer.  J.nir.  Med.  Sci.,  Oct.  1884. 

•  Edin.  Mi>d.  J.»ur.,  1867,  p.  718. 

•  Meilic«]  TiruM,  1862,  v.  457.  »  Ibid. 
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not  to  reco^izo  it  as  a  8rpanit<'  antl  distinct  disease  is  almost  a  confession 
of  not  liaviujr  wiiue»iied  a  wries  of  i:ade8,' 

Let:  us  review  for  a  mumeut  the  grounds  upon  which  we,  in  common 
with  most  writers  for  the  laat  twenty  years,*  deride  tliat  ruln-lla  ift  an  indc- 
prndnnt  di>i<-;i.se.  First,  rut>ella  is  a  dtecase  ttui  generis,  niid  Js  in  no  way 
rebtx.'d  to  citlier  mca:iles  or  soariatlua ;  it  is  not  a  combination  of  these,  uor 
10  it  a  hybrid ;  it  has  never  given  rise  to  any  dihea^e  but  itself  in  those 
expoMxl  to  itit  (^iiitax^ioii, 

Epidiniii's  (if  nibflla  prevail  without  any  regard  to  the  existence  of 
c&ees  or  epidemics  of  cither  meAHlcs  or  scarlatina.  An  attack  of  rubella 
will  not  prot«ft  fn»ni  t-ither  oC  these  di^eiLses;  the  converse*  of  this  profXH 
sitidu  is  alsi>  well  estiiblislied  by  clinical  experieuoe.  One  attack  probably 
protects  fmm  a  sw^ind.  In  my  own  experience  of  over  two  hundred  caacs 
1  have  never  observed  a  soi-und  attark  in  the  same  individual,  excluding,  of 
course,  relapses,  which  we  will  i^msider  later. 

To  conclude,  its  symptoniatul<»gy,  invasion,  eruptive  course,  and  dura- 
tion differ  much  from  those  of  either  of  the  other  forms  which  it  is  said  to 
n'senibic  Thcrt;  iti  no  donrlh  of  (-liniral  material  to  phnw  that  nihella  does 
attack  those  who  have  had  cither  mca^lis  or  suirlatiua  or  both :  many  of  my 
coses  had  had  these  diseases ;  some,  in  fact,  were  just  recovering  from  them 
when  pnwtrat<'<l  by  rubrlla.  The  literature  prtscnLs  many  similar  inKtnn«:«, 
to  wbich  1  have  bctbre  refenTd.  iSiuue  then  recent  writers  have  fiirtiier 
strengthened  the  statements  by  the  citation  of  additional  examples:  for 
instance,  Griffith  states  that  quite  a  number  of  the  cases  rejwrted  in  his 
article  had  previou.-ily  Imd  niea-sles  nr  dcvclujjwl  it  ullcnvaitls ;  of  Hattield'a 
one  hundrt<l  and  ten  crises  many  liad  had  measles  and  scarlatina ;  Atkinson 
ob»iier\'cs  the  name  etindition ;  most  of  tlie  one  himdretl  teases  reported  by 
Park  liad  had  mt«.sles ;  Kiggs's  iiases  ha<l  previmisly  «uflered  from  measles 
or  scarlatina  ;  out  of  sixty-three  eases  reportctl  by  Clement  Dukes,  thirty- 
nine  had  \uiil  mcJisles,  one  had  nd)etla,  and  measles  three  weeks  afterwards, 
another  measles  twenty-two  days  later ;  and  of  Shuttlcwttrth's  twcnty-seveu 
cases,  fillcen  hod  liad  measles  and  scarlatina,  and  five  liad  lx)th  discaHes  tn 
later  years. 

A  most  intcfesting  case,  as  lK>aring  on  the  point  at  issne,  to  which  I 
have  already  rcicrred,  is  that  reported  by  Tompkins,  in  whieli  a  girl  was 


•  Thp  i ndi*poniI«nt  nnUin;  uf  tliw  di«ft*i3  hri*  been  und  i«  now  acwplcd  hy  llie  follow- 
ing writers  :  Aliltert,  Arnnlii,  Atkimou,  Biirthcz  lin^l  Rilliet,  Bnirour,  Ik-lirvnd,  Bonnie- 
ville  inul  nri<iun,  Bn»wn,  Cluyidlt',  Collin,  Colling,  Owinu,  Daniaschioo,  Davu,  Delutn, 
Do  Miui,  Dukea,  Garle,  Einniinghnus,  Kdwardit,  Fiibfr,  FloUphinftnn,  Oerhardt,  Given. 
Orlfflth,  Gmrd,  Hatflold,  nahluwfty,  TTennii;,  H'lmnnft,  Kingnley,  Ktister,  Livetng,  Liad- 
vumi,  LunguH,  Lulinmki,  MmVm,  Metlenheimer,  Murt-liLion,  HlcLmd,  Nynnjin,  Ourter- 
reich,  Park,  I'Altewon,  Jtogc-r,  Riih,  SaUmann,  Sch«-ar8,  Smith,  Slnimpel,  Steiner.  .Shuttle- 
worth.  Stjuire,  Thomiw,  Tliierfolder,  Tongo-Smlth,  Tnutour,  Tripe,  Trouamiu,  Veale,  Vogd, 
Wwjner,  WiUon. 

'  The  following  recent  irritant  dpny  It?  ?pccifloiIy :  Fac:^*,  Goudhwt,  Benocb,  Stewirt, 
Oxlej.     DeKToiitWea  does  not  ncktiowledge  its  existence  at  all. 
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attarkod  by  niMla,  lasting  fivf*  d:us;  three  days  after  recoverj'  she  w-as 
attarkecl  by  utarlatiim,  a.s  ylie  Imd  bt-eii  seiit  to  the  hosjiital  an  a  srarlatinoiis 
caae  and  tJiere  cx[KJA!d  to  it. 

Etioloery- — There  is  but  little  doubt  that  rubella  is  directJy  tyontaffiou* ; 
II  i.s  itl^o  mure  priKU!  ti>  bt"  epE'leiiiie  than  its  (r(iiL}^eiiers,  uiid  it»  c-oiitag'Soimnetw 
suoins  to  depeud  greatly  U|>uu  the  exposure  and  amount  (if  the  ctintagium 
ahtwrlKDtl,  be  it  what  it  nrny,  which  apiiears  to  come  off  iu  the  cutaneous 
extuilationM  ami  (he  breath  mid  to  Ik;  conveyed  by  ibrnitc!*,  chjtliinjj,  etc. 
Many  uf  my  earlier  cases — Indeed,  <|uite  sevcuty-tivc  per  eeiil- — could  be 
di!>tinctly  traecd  to  infwte<l  ships,  particularly  the  "bunks"  of  steerage- 
pa;«»enger»,  an  eiivironnient  which  wtnikl  also  preM-nt  liiiii  and  nioititure^ 
potent  factors  iu  itb  prodiictiou.  Fur  exam|jle,  iu  the  island  of  ^lolta, 
after  the  rainy  seoj^on  the  disease  prevails  to  its  greatest  extent,  lly  own 
experience  k'ads  nie  tit  ojnchidc  that  nibella  is  one  of  the  most  contagions 
of  all  the  eruptive  fevers,  more  partimilarly  when  ocx-umng  in  large  iiistitu- 
tionSf  as  in  ray  first  ouc  hundred  eases  in  the  IMiihidL'Ipliia  Hospitul.  Still, 
it  must  be  rememlx-red  that  tl«*se  casee  were  partirularly  vindent,  show- 
ing a  mortality  of  four  ami  a  (pinrter  pt»r  rrnt.,  mid  (xxuiriTct!  among  cliil- 
di¥u  who  had  just  posseil  thmugh  tlii;  ex|)erieuLV  of  au  iiuiuignmt  aboard 
the  lat^  ocean-steamers,  an  experienee  whieh  is  certainly  not  conducive  to 
a  vrrv  high  slate  of  hiiiltli  In  young  children  who  left  tin'  vessels  to  liecome 
inmates  of  a  lai^  city  hospital.  Some  writers,  however,  duubt  the  liict  of 
iti*  eonti^lousness.  Atkinson  believes  that  it  is  not  violently  contagious, — 
far  lesfi  so  than  measles.  Steiiier  g*>es  furtlier,  and  denies  its  eontagions- 
ni*'^  altogether.  Nymauu  and  Kliuitsdi  consider  it  vt?rv  leebly  tuutagious, 
aiKi  Picot,  Mettcnheimer,  Arnold,  De  Man,  and  Lind\vunn  think  that  it 
is  prolNibly  contagious.  Thomas,  [.iveing,  Tonge-Sniitli,  Boumeville,  and 
others  consider  it  k-ss  contagious  than  measltw,  whereas  Jacobi,  Dukes,  and 
•Spiire  consider  it  very  contagions,  the  latter  stating  that  this  contagiousness 
i"*  marked  even  Iwfbn^  the  apptairance  of  the  rash,  and  persists  for  two  or 
three  wwks  after  Its  disapj)carance.  Gritlith  coucludes  from  his  own  expe- 
rience that  tJic  contagious  nature  iff  nibella  is  very  decided :  for  example^ 
ont  of  about  one  htmdred  children  in  a  "home"  which  he  attended,  thirty- 
seven  took  the  dis4>a.se  In  spite  of  the  most  prompt  and  (ureful  isolation,* 
out  of  approximately  the  same  number  in  another  institution,  twenty-six 
were  attacked.  In  Hatfield's  experience,  one  hiimlrwl  and  ten  of  the  one 
Iniadred  and  ninety-six  inmates  of  the  iL'^ylum  stiflered  from  the  disL-ase. 

Ijct  ns  for  a  moment  ctmsider  tlic  question  of  its  hifectiou)tne»H.  Many 
«tf  my  first  cases  cotdd  he  directly  traced  to  infection  from  the  hunks  in 
ships.  KmmlnglmuB  considers  this  proved  ;  Thomas,  Veale,  uud  othei^  are 
«r  a  similar  opinion. 

The  disease  is  more  prone  to  be  epidemic  than  either  measles  or  searla- 
'tioa.  Liveing  and  Tliomas  are  of  a  similar  opinion  ;  and  J.  F.  Meigs,  iu  a 
IKTWDal  coranmnii'atiou  to  Griffith,  considers  it  more  apt  to  be  epidemic  than 
<»otagiou8.     My  own  exiwricnce  leads  rae  to  agree  entirely  with  Squire  in 
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tliat  the  disease  is  contagious  throughout  its  entire  course,  from  the  period 
of  incubation,  during  nml  well  into  the  t^tIlge  of  ojnvalpscence. 

As  8tatul  in  uu  L-ui'licr  {>u{>ei-(I>S8-4),  tlie  specific  c&uaa  uf  the  disease  had 
not  been  isolated,  nor  has  any  odvauoe  in  tliis  particular  been  made  since 
then.  An  examination  of  thc^  IiIimkI  in  my  Philadeljibia  Hospital  eases 
(one  hundred  in  number)  proved  tiie  prc^-nce  of  micrococci  in  the  blood, 
liquor  sanguinis,  and  white  corpui^'les,  although,  as  then  staled,  1  waa  unable 
to  tract"  nny  ilin^-t  n'lalion  between  these  biKlieji  and  ihe  diwa^^  under  oim- 
sidonttion,'  Opptirtunity  lia^  not  oflcred  itself  for  mc  t4>  pursue  llic  subject 
further,  and,  so  lar  as  1  know,  other  observers  have  not  taken  up  the  in- 
vis*tig:itic(D,  cither  to  verify  or  to  ilisprove,  with  tlie  wci-eption  «f  Hatfield, 
who  ts)usidcr«  the  Nnruleuce  of  the  epidemic  to  be  due  to  Uie  ravages  of  ihe 
rubella-microbe.  Steeves  makes  the  somewhat  remarkable  statement  that 
under  certain  constitutional  conditions  the  etmtagion  of  scarlet  fever  may 
be  the  exciting  factor  in  producing  .such  a  poison  in  the  system  ak  shall 
determiue  the  specific  disease  in  ipicstion,  thua  showing  that  even  in  the 
present  decade  a  writer  will  occasionally  assert  the  now  wholly-disproved 
hybrid  nature  of  tlie  disease. 

Ago. — Uutrt'lla  is  prc-fuiinently  a  disease  of  childhood,  most  cases  oo- 
curring  at  or  before  the  fitlh  year.  ITatficld  considers  that  the  liability 
incrca.^'S  in  inverse  pntportion  to  the  age;  Sltulj  Iwix  seen  it  transmitted 
frum  the  pregnant  mother  (seven  mouths)  to  the  unborn  child  ami  devel- 
oped a  tew  days  after  the  birth  of  tho  diild ;  many  of  Smith's  and  Hard- 
away's  ca^es  were  infants.  Roth  and  Steiuer  record  a  case  in  a  lwil>e  of  six 
months.  On  the  other  hand,  Grilfith  considers  early  infancy  as  almost  ex- 
empt. The  majority  of  eases  occar  between  five  and  fifteen  years  of  age, 
but  adults  are  often  attacked.  I  have  witnessed  several  severe  and  pros- 
trating attacks  in  adults  from  twenty  to  thirty  years  of  age.  That  more 
aiiulls  arc  not  attacked  is  caused  by  the  fact  that  they  are  not  so  much  cx- 
jHeed,  as  the  descri1>ed  outbreaks  are  usually  in  children's  a.><ylunm,  and  not 
in  general  hospitals.  1  do  not  rettiguiiw;  the  fact  that  adults  possess  any 
s|»ccial  immunity  fnuu  the  dlsca'^e,  but  rather  the  fliLTt  tliat  they  are  n'jt 
often  cxposc<l,  nr  that  they  are  protected  by  a  previous  attack.  This,  how- 
ever, is  nut  Griililirs  cxjierience,  as  there  were  many  adults  connected  with 
the  institutions  for  children  iu  which  one  hundred  of  his  cases  occurred, 
yet  but  one  of  tho  numl>er  was  attacked.  KanKftwitz  noted  but  five  adults 
among  sixty-four  eases  in  private  practice.  As  illustmling  the  extremes  of 
age  attacked,  Seitz  reports  a  case  in  a  woman  aged  seventy-three. 

Sex. — Sex  is  not  an  etiological  factor  worthy  of  consideration.  Of  three 
Inu]drctl  :uiil  Ihirty-one  cases,  one  hundi'cd  and  fifty-one  were  males  and  one 
hundred  and  eighty  females  (Hatfield).  In  my  own  experience  more  adult 
females  were  attac^kcd  than  males;  but  a  moment's  reflection  will  explain 

*  A  ciniiUr  thouf^h  more  marked  Hppeur&Dc«  wu  kcd  in  tbc  t>I(VHl  tn  ctucb  ofmalignrnDt 
meule«,  m  which  wi<  wi^ru  ublu  tu  »buw  h  d<-dniU!  kIaUoo  bctweeo  Uie  cocci  uid  the  dUesM. 
— Eeatbij,',  Tnns.  Coll.  Pbyd.  Pbitn.,  June  7,  lb82. 
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this,  since  they  were  more  exposed  to  the  contagion  than  the  male  membeiB 
of  the  &mily. 

Staffe  of  Incubation. — This  is,  of  course,  most  difficult  to  decide  posi- 
tively, as  symptoms  are  almost  entirely  abseut  during  this  time.  Squire, 
however,  states  that  epistaxis  and  enlai^emeut  of  the  post-cervical  glands 
may  be  noted,  also  that  the  throat  may  be  a  little  sore, — symptoms  that  we 
should  be  now  inclined  to  class  among  those  of  invasion  rather  than  of  in- 
cubation. 

'  As  nearly  as  I  have  been  able  to  ascertain,  the  duration  of  this  stage 
is  about  ten  days,— certainly  between  ten  and  twelve :  the  shortest  period 
recorded  was  six  days,  and  the  longest  twenty-one.     The  duration  of  this 
period,  however,  must  be  very  variable,  as   almost  every  observer  has 
allotted  a  different  time :  for  example,  Griffith,  five  to  eleven  days ;  Mus- 
ser,  six  days ;  Atkinson,  fourteen  to  twenty-one  days  j  Hatfield,  ten  days ; 
•James  Robinson,  six  to  seven  days ;  Glaister,  four  to  five  days  or  longer ; 
J!)uckworth,  sixteen  daysj  James  Pollock,  six  to  sixteen  days;  L.  A. 
C^lausen,  seventeen  to  twenty  days ;  J.  L.  Smith,  seven  to  twenty-one 
ciays  J  Earle,  seventeen  to  twenty-one  days ;  Boumeville  and  Bricon,  eight 
to  ten  days;  Jacobi,  fourteen  to  twenty-one  days;  Squire,  eight  to  twenty- 
one  days, — generally  two  weeks ;  Sholl,  five  to  twenty-one  days ;  Cheadl^ 
^levoi  to  twelve  days ;  Dukes,  twelve  to  twenty-two  days, — average,  fif- 
-fc^en  to  sixteen  days ;  Steiner,  ten  to  fourteen  days ;  Cuomo,  seventeen  days, 

never  less.    Many  observers  place  it  at  "two  weeks  or  longer;"  several 

a.t  **  two  to  three  weeks ;"  some  at  two  and  one-half  to  three  weeks ;  and 
<»ne  observer  (Getting)  at  three  weeks.  Hardaway  remarks  that,  "taken 
cas  a  whole,  it  is  probably  longer  than  is  observed  in  measles." 

Griffith  considers  this  varying  j>eriod  of  incubation  to  be  of  diagnostic 
"Value,  thus  differentiating  from  the  fixed  period  of  measles. 

Staere  of  Invasion. — In  most  cases  this  stage  is  apt  to  be,  at  least  in  its 
incipiency,  without  any  very  characteristic  symptoms.  ludeed,  excluding 
Ikcepital  cases,  and  referring  to  those  in  private  practice,  I  may  say  that 
it  is  alm<jst  without  any  symptoms  until  a  few  hours  before  the  eruption 
CLppears.  More  extended  experience  has  convinced  me  tliat  epidemics  of 
rubella  occurring  in  asylums,  nurseries,  hospitals,  and  the  like  differ  in 
naany  essential  characters  from  those  tliat  we  see  in  private  practice  and 
axittong  the  better-housed  and  better-fed  class  of  children.  For  example, 
xnj  Philadelphia  Hospital  cases  were  of  the  most  severe  type,  presenting 
>iaany  symptoms  during  the  period  of  invasion,  wliereas  those  outside  of  tlie 
l»09pital  were  comparatively  exempt  from  symptoms  at  this  time. 

My  notes  record  the  following  symptoms :  chilliness,  languor,  faintness, 
oeadache  more  or  less  severe,  pain  in  tlie  back  and  limbs,  corj-za,  red  and 
vvatery  eyes,  sore  throat,  cough,  and  occasionally  a  hoarse,  husky  voice.  As 
illustrating  the  more  severe  clmracter  of  some  of  the  first  one  hundred  cases, 
"^'e  note  a  rise  of  temperature  during  this  period.  Many  of  the  patients 
^d  not  show  a  higher  rt^istration  than  100°  F.,  others  varied  from  this 
Vou  I.- 


690 


RrBia.i.A. 


point  to  103^  F. ;  nausea  aiul  vomiting,  delirium  ami  («nviiIsiona,  and  cpi»- 
taxis  ill  three  cases.  Other  observ'ers  have  noted  murked  prodrumaJ  nvuip- 
toms  during  the  invasion  :  two  case*  of  honiorrht^  from  the  eyes  and  can* 
have  I)pen  peairded  bv  Prioltaii  j  coiivuhiioiiH  b_v  Smith  aod  others;  delirium 
bv  Hardaway  and  Cuomo  ;  urticaria  by  CuUingworth  in  ftmr  taas  ;  rigora  by 
Nymann  and  dizziness  by  Squire ;  Mottenheimcr  notes  faiutin^^aud  Balfour 
a  crouir.'  condition  ;  Karle,  Kings-ley,  and  Thierfelder  n-jiort  a  prodromal 
rasli,  and  Cuomo  mid  myself  an  erythema  prccttling  tlie  sjKvific  ntsh. 

In  a  former  |j«per  I  have  t'onsidero<i  the  average  duration  of  the  iii- 
vaHioii  Hijige  as  tlirw  days.  Ag:iin  in  ibis  particulai'  do  we  6nd  a  great 
difTertaicc  of  opinion,  wmie,  as  (jriHith,  Mflx-od,  Murcliison,  and  Berens, 
placing  the  duration  at  two  days  (twenty-fonr  to  forty-eight  hours);  other 
]jeri)ids  n-eoiTitxI  are  an  follows:  one  i^)  tliree  (lavs;'  two  to  tlire*'  da\'s;' 
tJircc  days;^  ihnf  to  four  days;*  four  days;*  a  few  hours  to  five  days;* 
two  to  six  days;'  mx  to  seven  days;*  twelve  hours  to  throe  days;*  one 
day  ;'*  two  hours  to  n  half-day  ;"  about  a  week." 

Most  eases,  exwpt  those  in  a  severe  epidemic^  will  liave  the  shorter 
jK'riod  of  iuvasiou  and  present  but  few  symptoms. 

Stage  of  Eruption.— A  ftcr  the  ejcistenee  of  prodromal  6\inptoins  which 
have  laste<I  a  variable  p*'ri«Hlj  frtmi  a  few  lumrs  to  a  week,  the  eharacteristie 
eni|ition  apiwars.  lu  some  eases  thu  prodromal  symptoms  Imve  l>een  bo 
slight  that  apparently  the  enijition  appiflrs  without  them,  and,  as  Thomas 
telln  uSj  the  child  is  found  (Covered  with  it  after  a  <piiet  night's  sleep.  Rapid 
extension  of  the  erupli«iu  progressively  dowuwai-ds,  aliout  in  the  following 
order,  was  most  frcqneutly  noted  in  my  cases :  face,  ncck^  chest,  arras,  back, 
groin,  and  lower  extremities.  Many  writers  have  obf>er\-e*l  the  same  course 
in  the  eruption.  Some,  however,  Imve  uottxl  other  |M)iuts  for  its  first  ai>- 
pearance.  For  example,  Earlc  obscn'od  it  first  on  the  neck  and  chest,  but 
adds  that  the  exanthem  may  be  precede<I  some  hours  by  a  redness  of  tlie 
forehead  ami  eht!cks,  i-eally  au  erythema,  and  then  the  spots  make  their 
appearance  Willcocks  and  Carpenter  state  that  the  eruption  first  apix-ars 
on  the  face  at  the  mai^iti  of  the  hair.  Morris  and  Liveing  r^ard  its  firrit 
ap|>carauce  to  Iw  on  the  back  and  chest ;  whertais  Murchisou  and  Balfour 
state  that  it  is  first  seen  on  the  breast  and  arms.  Patterson  and  Coplaud 
arc  of  the  opinion  that  it  comes  out  all  over  the  body  at  once. 

Tn  considering  this  subject  we  itiu.-:t  Ijcar  in  mind  that  the  eruption  of 
rubella  Is  by  no  me&iis  uniform,  and  that  it  difi'crs  in  various  epidemics  ami 
in  isolated  cases. 

In  some  of  Griffith's  cases  the  eniption  appeared  on  the  brow,  the  body 
of  the  lower  jaw,  and  the  neck,  but  not  on  any  other  part  of  the  body. 


'  M(>u^n})Hm<^r,  ncndi^rson,  Emminghius,  Koth,  "niEerfMdpr,  KiDgiley. 

*  Cuomo,  Cbciidlo,  Copland.  '  Culling  worth  &nd  myself. 

*  Aitki'u,  Pft«*r«on.  *  Lindwurm.  •  UprnmiDg.  '  UuLfour. 
>  Clatu«&.                             '  Roth.                      ">  Veale,  Ih^.            "  Thuiou. 

<•  Willcocks  and  Carpenter. 
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Park  has  observed  that  the  eruption  is  often  seen  first  on  the  roof  of  the 
mouth,  then  appears  on  the  neck.  Hcim  is  further  of  the  opinion  that 
there  may  be  in  this  disease  a  lot-al  eruption ;  and  the  case  recorded  by  Reed, 
in  which  the  eruption  appeared  only  upon  the  tonsils  and  velum  palati,  no 
rash  whatever  manifesting  itself  on  any  external  i)art  of  the  body,  give? 
strength  to  the  statement. 

My  own  experience  is  that  no  part  of  the  body  is  exempt,  not  even  the 
soles  and  palms,  as  stated  by  Kmminghuus  and  Smith.  On  the  other  hand, 
I  have  noted  a  local  eruption  confined  to  a  small  part  of  the  brow,  face, 
or  neck,  in  which  the  diagnasis,  unassisted  by  the  known  presence  of  an 
epidemic  of  the  disease,  would  have  been  ver\'  difficult  indeed. 
Tonge-Smith  has  noted  the  eruption  within  the  oral  circ-le. 
In  my  own  cases  the  rash  was  multiform  in  character,  more  or  less  con- 
fluent, occasionally  ill  defined,  in  color  rosy  or  pale  rod.  A  few  cases  of 
the  brightest  scarlet  and  some  purplish  tints  were  obser\-ed.  The  rash  was 
pnnctateil ;  small  macules  were  noted  j  over  the  more  vastuilar  parts  the  rash 
was  sometimes  elevated,  producing  a  rough  skin  easily  detected  by  the  touch. 
The  patches  were  very  irregular  in  outline,  shape,  and  size,  the  last  factor 
being  the  most  insular.  The  centre  of  each  {)at<:h  was  much  higher  in 
color  dian  any  other  part. 

Much  hyperaemia  of  the  intervening  skin  was  present  in  many  cases ; 
itching  was  then  a  more  marked  symptom.  In  rare  instances  the  eruption 
goes  on  to  the  formation,  upon  hyperamic  six)ts,  of  a  varying  number  of 
Tesicles  resembling  miliaria. 

In  my  experience  the  eruption  was  generally  dist^rete,  and  had  but  little 
tendency  to  become  confluent :  when  confluence  occurred  it  was  most  marked 
<tn  the  face  or  on  the  extremities,  particularly  the  joint-surfaces  and  those 
parts  warmed  by  contact,  as  the  groin  or  nates.  On  the  posterior  surface 
of  the  body  the  rash  is  imler  and  of  a  diffiiTont  color, — more  brownish. 

Griffith  states  that  pressure  has  much  to  do  with  the  character  of  the 
eruption,  and  cites  in  illustration  a  patient  in  whom  the  eruption  was  devel- 
oped in  two  cir(;ular  bands,  one  around  each  k^,  alwve  the  knee,  where  the 
garter  had  been  worn.     Klaatsch  has  noted  the  same  thing. 

A(«ording  to  Thomas,  tlie  eruption  is  due  to  a  capillary*  hypertemia  of 
tie  papillary  btxly  of  the  uppermost  layer  of  the  corion.  Heim  and  Pat- 
t«reou  compare  the  appearance  of  the  eruptive  patch  in  color  to  that  pro- 
duced by  a  writing-quill  dip])cd  in  red  ink  and  having  its  jwint  plaivd  on 
moist  white  paper.  Thomas,  however,  considers  the  eruption  in  color  to  be 
a  pale  rose-red,  not  so  red  as  scarlatina,  nor  so  bluish  as  measles.  I  have 
^•fiV'er  seen  the  eruption  of  such  an  intense  red  as  indicated  by  the  com- 
P*ri«on  of  Heim  and  Patterson. 

Elevation  of  the  rash  above  the  skin  has  also  been  noted  by  several  ob- 
^^•^ers :  indeed,  Aitken  states  that  it  is  more  elevated  even  than  in  measles. 
^^erhardt  and  Thomas,  with  others,  have  observed  that  the  eniption 
"*®    smooth  or  irr^ular  indented  edges,  and  that  when  it  occurs  in  the 
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latter  form  the  lesions  are  sometimes  connected  with  one  anoUicr  by  little 
proluiigHtiuiu.  1  Imve  never  oliwrved  this  character  nf  rash,  hut  Eniming;^ 
Imus  sj>eakB  of  KUuill  hlmxl-vcsst'is  which  arc  ;K?cn  in  the  »ikiu,  and  Cuui 
has  observed  a  similar  ap|)earance.  These  observers  also  refer  to  a  luurblcd 
ccmtlition  of  tlie  skin.  Duiilop  savs  that  he.  has  Heeii  |M'terhia» ;  CIi«idle  lias 
noted  tlie  same  tiling,  as  hu^  ahut  Krbkinc,  in  the  uvuia  and  soH  pulati*; 
and  GlaJster  lias  observed  a  purpuric  i*agh.  Griffith  and  Chmsen  have  noted 
a  nhot-like  sfnsatinn  Wut'atb  the  skin.  The  former  ohHtrver  Htatti^  that  the 
cruptiuu  in  this  particular  case  appeared  ou  the  tii'St  day,  and  was  cumpoAed 
principally  of  annular  si)ots,  fr^im  the  sisse  of  a  pea  to  that  of  a  silver  tliree- 
cent  piece,  of  a  |xd«  ruee-red  color,  with  a  distinct  yelluwiali  tinge  in  tlie 
centre. 

The  ernption  may  seemingly  appear  and  di&appear  within  twenty-foiu* 
boors;  but  this  is  pruljubly  Itecauso  it  attains  its  maximum  intensin'*  in 
tlie  various  parts  of  tlie  \iody  at  dtQereiit  times',  and  not  because  the 
eruptitm  lias  totally  disappeai-ed  at  auy  one  time.  Gritllth,  however,  stales 
that  he  has  seen  one  case  in  which  it  van  invisible  during  one  day  and 
retiinie<i,  ami  mentions  a  cu'^e  of  MusserV  in  whicli  the  iiii-h  was  kept  visi- 
ble only  by  the  repeated  use  ut'  hot  Uitlis.  This  observer  concludes  fr<jm  hU 
own  exiierience  that  there  are  two  easily-recognizable  t^*pes  of  anomalies  in 
tlic  typical  eniption  that  we  liave  Ir-ch  ^-onrtiileritig,  and  styles  them  (1) 
rubella  morOillijunnc,  and  (2)  rubcllti  8carlatinijormc.  The  ibnuer  is  aim- 
posed  of  spots  nearly  or  fully  the  size  of  a  split  pea,  more  or  leas  grouped, 
and  in  this  resjiGct  resembling  niea-^les  very  closely,  I  have  notetl  many 
cases  of  tliis  character,  in  which,  but  for  tlie  known  prewnce  itf  an  epidemic 
of  rubella,  if  considering  the  skin-appearanoes  alone,  I  should  have  been 
com()elIe<l  ti)  hesitate  in  my  dingiuwis.  ^H 

The  latter  form  closely  resembles  the  skin-appearances  of  tMnrlatina! 
Here  again  the  resemblance  is  close  iudetsl,  and  we  can  readily  appivciate 
the  confusion  of  tlie  earlier  writers  which  lias  handed  the  disease  down  to 
us  as  a  "  hybrid."  In  these  cases  the  color  is  more  vivid  and  tlie  redness 
more  unifoiiu,  the  {Hitches  increasing  in  area  and  coalescing  until  the  n»em- 
blanoe  to  scarlatina  is  almost  absolute.  Heim  states  that  we  may  isolate 
the  original  lesions  by  pressing  the  surfaee  firmly  witli  the  finger,  when  they 
will  t}ca)mc  less  anaemic  than  the  surrounding  areas.  In  these  cases  of 
scarlatiuiform  eniption  macules  and  papules  are  also  present,  but  not  so 
well  marked  as  in  the  other  form.  The  following  olieer^'ers  have  nc 
tlie  close  resemblance  which  the  eruption  may  sometimes  have  to  measles 
scarlatina.  Harrison,  Klaatsch,  Copland,  and  Goodliart  consider  that  i| 
may  reacmble  eitlier  measles  or  stnrlatiiia,  and  Byers,  Pioot,  and  Hem 
eon  have  observwl  nnuiy  lases  in  which  it  was  morliilliform  in  one  part  and'" 
searlatiniform  in  another  portion  of  the  same  patient,  T^ndell  adding  three 
cascB  of  this  nature  to  those  already  recorded.  Dukes  and  Kaeaowitz  stafefHJ 
tliat  it  may  i-esanblc  measles,  and  Muirhison,  Liveing.  and  Tongt^niitli 
thai  it  closely  simuhites  scarlet  fever.    This  list  oould  be  almost  indetiuitch 
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prolonged,  hut  to 


iffif'ient  hiM  lie^n  cit«d  to  ahow  that  the 


I 


purpow 

C'rui>tiou  of  nilfflla  is  in(I<.*oil  niultiforni  in  character.     To  my  niiud,  a  too 

miuutc  and  restricted  cousideration  of  the  conditions  of  the  skin  is  responsi- 

hle  for  a  vaHt  animiut  of  the  cnnftision  which  lias  arisen  in  the  rcor^nttion 

ftnd  class! licat ion  of  this  difiKue,  and  for  tlu'  various  opinions  thai  pn;vail 

in  rppird  to  the  nature  of  the  exautliem.     If  we  jxiy  more  attention  to  the 

general  cuu»titutioiiat  {'[HiditiiHi  of  the  patient,  lesa  n)nfusion  will  arise,  and 

the  literature  will   not  prfsent  t}ie  distinction  luadc  by  a  rc«-ut  Russian 

writer  of  a  nihoola  scarlatinosa  and  a  rubeola  morbilloea.     After  all,  we 

may  a^ree  with  MaUm,  an  early  Kn^lish  writer,  tliat  the  tnie  die^tinetions 

H    of  this  disease  ore  to  he  founded  on  t}ic  more  gcnenil  and  constitutional  eon- 

ditioiiit.      In  conclusion  T  nan  but  refiir  to  the  three  forms  of  enii»tion 

d(«(rril>wl  by  Tlioina^,  dc|>i'niltii{^  on  tin*  j*izc  of  the  spots, — a  (■!a.'*^ffii'ati<>n 

^B    whi(Ji  to  my  mind  ts  diiridedly  Htrainc<], — and  that  of  Kiiiniiu;[;hHUH,  who 

^^^ICBcribos  a  oonfiuent  and  a  discrete  type,  Xymann  and  Kliiatsch  adding 

^^Rtciriiuota  by  recorditij;  a  punctate  type  and  another  whose  characteristics 

^M  Arc  lai^  H{)otH.     Tlie  eniptirm  does  not  reach  it«  h<-i}^lit  in  all  jmrte  of  the 

^^UMkdy  at  tlie  same  time:  iud^-ed,  it  is  fadinj;  in  one  imiH  and  appearing  in 

^^T&other,  8o  that  the  |iart  first  affected  Iia.s  usually  retnrnwl  to  the  normal 

by  the  time  the  jiat^hcH  that  la.4t  apjK-an-d  have  rcachwi  their  maxininm. 

These  local  areas  of  eruption  have  a  developmental  duration  of  a  lew  hours 

t*)  a  day.     My  own  i'X|>criemt'  has  !>ecn  that  the  face  and  upper  chest  are 

the  regions  of  most  jMTsistent  eruption,  an<l  tliat,  while  it  apjiears  in  these 

reruns  usually  first,  it  also  remains  there  the  loudest.     Many  writers  con- 

Isider  that  the  fact  of  the  eniptinn  rrachinp  its  heij;ht  in  different  parts  of 
tlie  IkkIv  at  ilHlerent  times  is  a  dijij^nostir  sign  of  the  greatest  importance; 
I,  however,  Imve  lieen  unable  to  nttncli  the  same  value  to  this  matter  aa  do 
l^mmingfaaus,  Mettcnhcimer,  ITardawny,  and  Ruth. 

The  total  duration  of  the  ntsh  is  nuxh  inftneiiccil  by  the  character  and 
Irpe  of  the  epidemic,  and  has  liccu  variously  reported  by  different  obser\*er8. 
The  averapc  duration  in  over  two  hundi-ed  caww  of  my  own  is  five  days.    In 
^m  thifl  series  the  shortest  was  scarcely  two  days,  and  the  longest  of  all  the  cases 
^f  >rn8  fiftecm.     Writers  liave  noticed  the  gi-eatcst  variability  in  this  |>eriod : 
lor  example,  Clausen  and  J.  L.  Smith,  three  days ;    Emmingliaus  and 
Kingsh>y,  two  to  fliur  days;  Maton  and  Pieot,  three  to  fonr  days;  Cop- 
land and  Aitken,  ihav  to  five  days;  Hatfield,  four  days;  Willcocks  and 
!!'arpeiitcT,  one  to  four  days;  Liveing,  five  to  seven  days ;  Klaatsch,  one  to 
Ive  days ;  Trousseau,  one  to  two  days,     Alexander  has  olMcrxTcl  the  dura- 
tion to  lie  alnnist  iw  long  (finirtcfTn  days)  as  thai  recoitled  in  one  of  our 
On  tlie  other  luind,  Gerhardt  has  seen  it  last  but  from  one-half  to 
One  day,  and  Griffith,  one  to  five  days.     We  may  conclude,  from  this  mass 
^<»f  testimony,  first,  tliat  the  duratirm  of  the  eruption  of  rubella  is  very 
^^Vmnable,  from  one  to  fifteen  days,  and,  secondly,  that  its  average  duration 
tuny  I>e  placed  at  from  three  t«  four  days. 

DeBquamatioD. — ^I'hc  eniption  in  all  my  cases  was  followed  by  dcst^ua- 
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mation  of  furfiirarooiis  srales.     In  (jiiite  a  number  of  the  cases  the 
rjuamatiuu  was  \\v\\  iimrkLtl,  in  otiicrs  only  ou  [>artieiilar  yarls  of  the  bodyJ 
in  thtfsc  iustuutvs  especially  about  the  nose.    Tbe  buccal  cavity  also  partt 
of  the  general  de^jquatnatton ;  it  wan  here  br^t  marked  in  tlie  tliruat  prop 
Tbe  lai^r  scalfs  were  tiioiH?  from  the  hauil^  and  feet.     UHiially  Uic  jK-flii 
was  by  furfunipeous  scales,  and  it  always  tximinenced  in  llic  ceutre  uf 
eruptive  pateh,  tlienne  extending  to  tiie  eii-cumfereuee.     There  {&  not  entire 
unanimity  miiung  olwicrvers  as  to  the  prcsemv  of  this  des<{uamatiou,  but 
Griffllli,  Ailkeii,  I'atten^uu,  Sc|uire,  Slioll,  and  Hemming  liavf-  all  observed 
It,     On  the  other  liand,  it  lias  neve-r  l»een  observed  by  Bevcral  writers 
of  acknowIcd>!:»l  worth,  an  Steiner,  Thoma.s,  (jrijodhart,  Couruwille,  and 
others.     A  delicate   brow nish-y ell ow  pigmentation  was  not   infropiently 
observed  after  the  eruption  tiad  subtjided :  thiA  coloring  did  uot  appear 
bear  any  relation  to  the  aAoT  of  the  criipti<fn  or  itrt  severity.     This  eoi 
dition  Itiu  been  noted  by  inauy  obi)ervei"s, — (iritiitii,  Thomas,  Killiet  ai 
Barthez,  Etnminghaus,  Cheadle,  and  Stone,  who  speak  of  a  stuiuiug  of  the 
fai^  ladling  two  or  three  t\ayA,  while  Kx-^Howit?.  notts  a  mottling  of  tlie  sklii|H 
laatiug  about  eight  days  aller  reeovery.     lu  my  owu  vasxa  the  duration  u^™ 
tlie  deapiamation  was  very  indetinite :  in  no  in&tanee,  however,  ha\'e  I  seca 
it  last  over  twenty  day^,  and  rarely  bo  long.     Htjuire  lia8  noticed  its  per- 
sisteucc  uutil  the  third  week,  and  ShoU  until  tbe  fortieth  day.     A  laa 
avenigt^  duration  would  perhaps  be  ab<:>ut  thrw  days. 

Symptoms  of  the  Stage  of  Eruption. — Su|)eradded  to  the  previously- 
existing  Hvnijiloni^  which  we  have  already  dclailetl  utnler  llie  hea<l  of  in- 
ciibfttioD,  the  eruptive  stage  presented  a  rise  in  tempcraiuiv  of  from  1°  to 
3°  F, ;  103**  and  104"  F.  are  retarded  in  my  notes,  tbe  temperature,  as  a 
rule,  being  iu  pra|M>rtion  to  the  extetit  and  severity  of  the  eruption.    Davis' 
records  a  tem]»eratiirc  of  lUG"  F.  in  a  young  boy,  witlt  livid  eruption  and 
convuldiona  and  a  rapid  running  pulse;    Haig-Brown*  one  of    105''   F. 
Once  more  do  we  meet  a  eoufliet  of  opinion  n^rding  the  presence  of  fevi 
Eustace  Smith  recognizes  a  slight  febrile  condition  during  the  invasion  stag«^ 
but  liiis  uot  observed  that  it  is  increased  by  the  ap)>earauce  of  tbe  erupiiuu. 
ludetnl,  otiier  writers  aay  that  it  diminishes  at  this  time.     On  the  other 
hand,  Griffith's  experiejux'  agrees  with  my  own,  noting  a  tenipeniture  <if 
103°  F.,  and  iu  a  etinsidenible  number  of  cases  100°  F.  i.s  recorded,  th^^ 
tem[)erature  i-eniaining  at  this  point  in  many  cases  after  the  rash  had  cutircly^| 
disappe-arixl ;  in  other  i-a*ies  the  tem[K'nitiire  fill  abruptly  to  uonnal  while 
the  rash  was  still  apparent.     High  temperatures  are  recorded  by   Fuj^^ 
McIvC^kI,  Cheadle,  and  Patterson,  ranging  frtim  100°  to  105°  F.  ^^ 

The  temperature-eurve  of  riilx-Ua  may  be  verj-  varialile,  sudden  rifl*« 
and  equally  pudden  falls,  or  it  may  rise  but  a  few  fifths  above  the  normal 
tlutiughout  the  eutiiT  ease.  Indittl,  some,  as  Wunderlirh,  Earle,  Picot, 
aud  Vogcl,  assert  tJmt  there  may  be  uo  fever  at  all,  and  othei-s  that  it  lasts 
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It  a  Cvw  InmrH,  at  miwt  a  day  ;  while  olJierH,  afpiin,  do  not  recof^ize  any 

tati6ociatiou  between  ihe  tniset  of  the  ievcr  and  the  ajt[>eBmui%  or  inteusity 
of  the  oniption.  Griffith  has  not«l  a  wide-spread  cruptiou  with  complete 
spy  rex  ia. 
Sore  tbiMat  was  always  prosciit  in  my  oaj^cs,  and  I'lilai^ment  of  the 
tonsiU  t«  a  great  extent.  Many  of  Ihe  ca^^s  also  prt"Sentt<l  marked  pharyn- 
gitis and  dvtiplia^ia.  Thu  is  the  exp<?rience  of  almost  every  writer  on  the 
sabject.  l*ai'k  is  the  only  exception:  he  limits  novf  thniat  («  twenty  |>er 
cent.  The  condition  of  the  throat  in  tins  disease  la  of  marked  diagnostic 
imjMirtanop.  Mui-diii^on,  Liveiiig,  Aitken,  Copland,  Hemming,  Bnmip, 
and  uiuny  othei-s  have  noted  it:*  (Krctirreiuv.  Thninu>  endeavors  to  show 
_  that  Ihe  anterior  and  posterior  part-s  of  the  throat  are  equally  aH'trtcd  In 
rubella,  while  in  Huirlatiua  only  the  jtoHterior  pai-te  are  aflW-teil.  I  Iiave 
aim  found  in  mnw.  cjiw.-  an  tTUplion  wattered  over  the  thniat  :  llii.i  has  \H.<in 

Inoteil  by  R-veral  other  ubser^'ery.  Thonuw,  Kmininghaua,  (Triflith,  Aitkeu, 
Cheadle,  Pattcrwjn,  myself,  and  othere  have  noted  hoarseness  more  or  less 
aevcnt!. 
Many  of  my  little  patients  complained  of  a  sense  of  cfmstrietion  of  the 
chest,  and  a  cough  was  generally  present,  inereeuing  in  frctpieney  and  se- 
verity an<l  Hometinip«  Ijcroming  somewhat  lar\Tipeal.  In  quite  a  lai^e  pro- 
portion of  the  cases  bronehttie  rftles  luoi-e  or  litw  difluscd  were  nolLtl.  These 
•■aiarrhal  and  anginow  symptoms  lasted  almut  as  long  as  the  eruption,  ho 
tJiHt,  as  a  rule,  they  had  entirely  dlsap[teare<l  about  the  fourth  or  fi^h  day ; 
although  a  slight  (^lugli  and  winii;  hyiKTteniia  of  the  throat  may  remain  for 
*¥Mfw  days  longer.  Shtx-maker  lias  noted  a  rose  in  whidi  sore  throat  lasle<l 
cightei'n  days  from  the  first  ap|tearanee  of  the  eruption. 

Fulargcment  and  indunition  of   the  txTvit-al,  post-eervical,  and  post- 

miriuular  glands  were  present  during  the  eniptive  stage:  occasionally  only 

cnc  or  two  glands  wen*  afT5?et*'d,  in  other  eases  the  entire  chain.     This 

Ai'e  may  consider  one  of  the  most  diagnostic  signs  of  the  disease.     This 

Ctfnt4'ment  is  supported  by  the  almost  universal  testimony  of  writers  for 

*hc  past  seventy-five  years:  indeed,  since  1815  it  has  not  been  disputed. 

©ome  writers,  as  we  have  already  statwl,  say  that  it  may  be  detected  even 

1  K'fore  Ihe  eniplion  U-i-iuues  visible,  and  place  it  under  the  cntt^iry  of  pro- 

«^iroinaI  synqjtonis.     Knstace  Smith  ntid  Kassowitz.  are  the  only  writerB  that 

"Xirc  Iwve  been  able  to  find  who  do  not  nn-tignize  the  itmstant  presence  of  thia 

•^rmplom,  the  former  noting  tt  in  only  some  epidemics,  and  tiie  latter  in  but 

^-  t-liirty-three  iier  eeut.  of  his  eases. 

^m  The  lymphatic  glands  in  otlier  parts  of  the  Uidy  may  also  enlai^  and 

^^leniHm*  indural<'d,  although  I  have  never  noted  this  condition ;  but  Mtisscr 

l~kas  ol>ser\'ed  a  tumefaction  of  lite  axillary  and  inguinal  glanfls,  especially 

I       t.lic  hitter.     Thoma-*,  Khuitseh,  Kniminghaus,  Hanlaway,  and  others  have 

tiotnl  i-nlargement  of  the  glands  in  various  isirts  of  the  body. 

In  a   foir  proportion  of  our  ejirlier  rases,  vomiting  iHvnrred  as  the 
eruption   was  approaching  its  niaxinnim.     In  live  of  these  cases  it  wa^ 
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almost  iin(V)ntrollubl{f.  My  fxiKurk-iKv  in  this  respect  ia  Roinewlial  uniijiti^, 
— probably  on  atx-ouiit  of  the  tbft  ihal  ihe*  earlier  codes  oooorred  liiirinj;  a 
severe  boepital  epidemic,  as  I  have  iipver  obfw«rved  Uie  aame  coudiliua 
obtaining  in  (irivat*-  practitv.  This  'm  the  t'xp«'rieiK\"  ut'  nwist  writ*:r»,  their 
repurtH  mentioning  naiiAca  and  vomiting  in  the  severest  cases  nnly. 

Puisi', — The  pulse-respiration  ratio  w-dA  in  all  the  ctutm  maintaioHl,  it 
filing  with  the  tenijM-ratuiv,  and  thai  with  the  diHapjxuraitee  of  the  ratih. 
PuIma  of  120,  i.'JU,  1-40,  and  150  wore  recorded.  Several  of  the  itLvia 
preBonted  well-marktd  sj-mptoms  of  heart-failure,  whieli,  however,  uv 
jfiilly  comlwicd. 

Tcmgue, — The  loni;ue  in  these  eases  was  eoaced  as  it  is  in  those  affected 
with  scarlet  fever,  but  exdblintion  ilid  not  (•rciir,  as  it  doei^  in  that  diMMe. 
The  Htrawlierry-tonpie  wan  never  met  with.  The  dr)*  bnjwn  t<fn);ue  upiMniv 
in  the  notes  of  the  inon'  seveiv  eji.<M-s.  Rnifour,  Hemming,  and  TriiM.-  Iiave 
aote<l  stmwberry-loujtue.  Mun-liisou  and  Buiijie  give  testinmny  U*  the 
same  effect :  the  latter  eonsideru  this  eonditinn  of  the  tonf^ie  to  he  fiart  and 
parrel  of  the  syinplonis  of  the  di^eut^e.  It  ii*,  imlfH"*!,  ban!  to  rcxiHK^If 
these  statements  with  our  owu  ex|M.'rieuce  aud  that  of  llic  ^n>at  hmit  of 
writers  on  the  subjtxrt.  We  can  Imt  oonelude  that  the  (Wtee  wifi  by  tbwf 
g<!ntlemen  mitHt  hav^  )>een  tntKlifiifl  bv  nmie  {Mt'nliar  loeal  ininditioii.  In 
my  own  e.\[>erien<'e,  cleaning  in  patches  has  Ixvu  the  moist  usual  mtihod  of 
retuni  to  the  normal  apix-aranoe. 

Urifv. — This  wert^ion  was  siieh  as  is  fouml  in  all  similar  KtBtcs. 

"  febrili!  urine."     My  first  out-  hundred  and  sixty-six  cases  pi'cseilted  digfat-9 
albuminuria  in  alx^ut  thirty  jxt  cent.,  but  the  next  btrndri-d  cwet  Acmtd^^^ 
only  three  |)er  e«nt.  with  albuminous  urine.     In  the  first  serifs  nine 
pnsciited  well-markt^  albiinjim>us  uriuc  ((«ie-6fteenth  bulk),  with  dropsy.  "V^»t; 
In  none  of  tlie  cases  could  tubc-caflts  be  deteeteA 

Let  us  for  a  moment  wnsider  the  ex|jeriei»oe  of  other  ohsei^"ere  in  nepaufci^^ 
to  the  presence  of  albumen.     Hattield  lias  olispr\*a!  it  tM'icp,  C'aonio  thrw»»=-3P 
times.     A  i-ase  is  reporteil  by  eneh  of  the  following, — Choodle.  l)uekwortb..^K^ 
Kecd,  and  Kingsley.     Emmiughaus  n?eords  the  eonditioii  as  a  ptMRibilitr     ^-'i 
and  Kolterts  states  that  Iransieiit  albuminuria  is  not  nmnmmon,  but  in  ven^"^ 
rare  instances  dixs  acute  renal  disease  with  dn^p-iy  arise.     Curtman' 
tliat  he  sometimes  met  nephritic  trouble.    Hanhiway,  Srpiire,  Tuuge-Knulk 
and  Metleubeimer  have  never  olwervwl  it :  the  former  gww  bo  far  as  to 
aider  it  au  anoniuliMiH  symptom,  giving  rise  t<>  a  doubt  in  (he  diagtuwoflL 

fKih'ma  of  the  fac*'  <>tvurring  coiricidcutly  with  the  eniptiim  ia 
by  Douglas,  and  has  \yeen  olwerveil  many  timee  by  Griffith.     THierfeli 
notes  a  febrile  axlema  of  the  faw.      It  has  never  Ifoen  my  good  fortune 
aeo  such  a  case,  neither  hare  I  noticed  the  odor  said  by  Ueim  to  ottcud 
erupt  ion. 

I  have  mot  cases  in  which  the  eruption  caused  Hnrere  itching.     Thi 
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Hnnas  Ix-cn  rct'ortlcd  by  nine  other  obson-ors.  Elsewhere  I  have 
ftttpfitian  to  a  roughmtw  nf  the  skin  where  thp  crnptinn  appeared  on 
the  uv*rv  vas<'ular  ]Mirts.  This  cMtiditioii  haa  al^i  }>een  olisprved  by  8h(>e- 
makor,  Musser,  Gritltith,  aud  Gulson.  In  Griffith's  coses  the  I'oughness  not 
only  ancompiinied  the  rash,  Init  pereiirted,  iu  severe  caseit,  for  days  after  all 
ndness  had  disapitcart^^l. 

■  Oomplioations. — By  Car  the  most  frequent  scot  of  com plieal inns  is  the 
mninitory  apiwinitiis,  Pii(>iitn<mia  iKtiirrc*!  thnn'  times  tii  my  series  of 
iWilB,  and  twieif  In  (rriRitii's  one  hundred  and  litly  euKeH,  A  ntnnl>L'r  of 
owes  preseated  more  or  less  severe  bronchitis.  One  ease  of  pleurisy  is  re- 
ronlcil.  Ryh'  huH  also  seen  one  cane.  (Mu^uHo,  Smith,  Ejirlo,  Kmmin^haufl, 
i*ark  have  met  severe  l>i'uncliitis  aiiil  piiciiinonia  m  I'umplii-ations. 
Ten  i'fttea  of  enteritis  and  two  of  cntero-colitis  ooeurred  amoajf  my 
!pital  itwiv.  About  (ijrty  per  cent,  of  these  ea^es  presented  gastrtMutes- 
Hnal  irritation.  This  [wreentage  it*  wimewliat  out  of  the  common,  nnd  is 
diw,  no  d'luM,  to  tlie  severity  of  the  cptdeniicr.  C^tomo  lias  noted  diarrhtra 
under  similar  cireumstancoe,  Enric  has  met  four  cases  of  intestinal  irrita- 
tion. 15alfour  repuxis  i-olonie  cntarrli  as  a  usual  nyniptom  of  the  disease. 
As  a  rule,  the  Iwrnels  are  hut  little  aH'etTfcd,  and  an'  generally  hi  the  eondi- 
tion  which  aecom[»anics  a  slight  febrile  state.  Miisser  obecr\'ed  cue  case 
of  irtems.  Stomatitis  arose  in  flmr  itf  my  nwfrf,  and  aphtliie  in  thirty. 
In.-*tani'es  of  tlie  (ormer  are  also  n-iKirti-d  by  Hattit^ld,  ami  ol'  (lie  latter  by 
Earle.    Uhfunuttism  ueetirred  in  two  instances.    Slagle  has  noted  its  deveU 

rmient  in  one  <u-*e,  anrl  Earlc  Iijw  had  a  similar  experience  in  a  few  eatites. 
have  otiMTVed  in  one  instanet'  tul)ereutur  meuingitis  develop  a»  a  compli- 
oatiou.  My  exijerieuct  in  this  resj»eet  scorns  to  be  unique.  Curtmau  was 
obliged  to  combat  alMvxwses  in  various  jMirts  of  the  body  ;  he  alstt  noted 
n-nal  disturlmrnvs.  De  Siihweinitz  has  observed  several  eiaitnees  in  the 
popliteal  sjMiee  break  down  ami  ukxTnto.  Golson  records  abscL-sses  iu 
tbe  submaxillary  l}*mphatie  glantls;  this  olMc^rver  also  notes  a  numbness 
following  de>«piainati(>n,  attended  by  loss  of  motion  iu  the  anus  and  It^, 
hL'^ting  tor  sevei-al  days, 

m      Alexander  has  met  five  cases  of  faeinl  cr}-si|telns  as  a  complication 
oewirring  witlnu  a  week  after  the  disapiH-jininee  of  thu  rasli. 

Fifty  |>er  t-ent.  of  Park's  «Lses  preseute*!  marke<l  adenoi»atliy  in  the 
cervical  region  aud  under  the  tongue.     Miliaria,  urticaria,  and  pemphigus 
BTP  oeea«ionally  mi-t  xvith.     Tli'terfelder  oliHi'r\'eM  febrile  (wlenia  of  the  faee, 
and  Emminghuus  a  similar  disturbance  in  the  k^  ;  Metteuheimer,  a  naso- 
pharyngeal catarrh,  jiennaneiit  swelling  of  the  tonsils,  and   inflammation 
of  the  gnras ;   Smith  is  {>f  tlie  opinion  that  dtphtlxTia  is  liable  to  follow 
^ul)plhi.     Painful  enlargement  of  the  tliymid  gland  has  lieen  ol>s<Tvrd  by 
PBUgle  in  half  a  doxen  eases.     Itotli  has  remarked  that  mumps  is  apt  to 
follow  ndiella.     Cilian-  Ulnpharitis  and  otorrhtea  have  onnirred  in  Hanl- 
«wayV  ex|>erienee.     Chnulle  also  ninarks  that  i-araehc  may  devcloj)  as  the 
subsides.     De  Schweinitz  Ii06  met  two  cases  of  phlyctenular  keratitis. 
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Relapse. — I  Iiave  noted  relapse  to  oi*ur  oiioe  on  the  fourth  day 
ouw  ou  thf  twentieth  day.  Grittith  has  noted  it  in  three  instances,  in  oi 
case  af^er  an  interval  of  eleven  days  and  in  the  other  raae»  three  weeks 
the  onset  cf  the  disease,  Cuomo  accnis  to  have  had  a  peculiar  exjK-ritnee, 
afi  it  iK-curittl  in  uU  of  liis  aiuety  cases;  this  serits,  however,  was  somewhat 
ajiomalous  in  many  of  itK  nuimfestatinns.  Kiiajtltn,  Karle,  Lind\rnrin,  and 
Golson  have  noted  reliij>fleb  in  a  limited  number  of  cases.  Kiugsley  \s  of 
the  opinion  tliat  it  oecui-s  frequently. 

During  the  rehiiwe  the  disease  may  manifi^t  itaelf  vntU  all  its  primary 
vigor,  or  it  may  be  attended  by  a  leeser  degree  of  intensity  of  all  the  symp- 
toms, parti<-nlarly  the  pn»dn>mal. 

Prognosis  and  Mortality. — This  iIe|M>ndH  niinrli  upon  the  tj-pe  of  the 
ilisca^  and  the  chanu-ter  of  the  epidemic,  and  also  ujmui  whether  our  deduo- 
tions  are  made  fnim  hcifipilal  or  private  prai-titx*.  My  own  exjMTiemHi  in  almut 
the  tir^t  one  hundnd  and  fifty  cases,  which  occurred  in  hospitals  and  among 
the  destitute  ekss,  shows  a  mortality  of  about  four  and  ono-(|narter  per  oent 
(five  deaths  in  one  himch-et!  and  sixty-six  tases),  wheiraj*  in  ]>Hvate  practice, 
and  of  coui"se  outside  of  hospital  or  asyUnu,  I  have  yet  to  eucouuter  the 
first  death  from  this  disease.  Hatfield  records  a  mortality  of  nine  per  cent. ; 
Ileniniin^,  Alexander,  Cuomo,  Sla^le,  Rolierts,  M<'KarIan,  and  Davis  rejxirt 
death:* ;  .Vitken,  I*atter*>'ri,  and  Copland  say  that  the  prognosis  shnuKI  l»e 
guiinlitl.  On  tlie  other  han<l,  Atkinson  ssiys  tliat  the  diseasf  almost  invari- 
ably rt'xnlt^  favoraitly.  Tonirc-Sniilh  obwn'wl  no  deaths  in  oin?  hundred 
and  Jurtv-fivL'  ciises,  and  i*:irk  none  in  one  hundred  cases,  Xvnniiin,  O^-ster- 
ificli,  Iliiixiawiiy,  Tli'unjis,  Unbiiison,  Kmmtnghau^,  and  Steiner  consider  th^^ 
pro^uo^in  allo^ther  favonihte,  ^| 

Com|>litations  stmiclinics  prove  Ihtal.     Kronenlterj;,  ipioted  by  Klaatwh, 
reports  four  deatlis  from  broneiiitis,  pneuni4]nia,  and  eercbral  congestion  al\cr__ 
niU'lla.     Of  my  own  cam»  t\vn  dieil  nf  pneumonia,  one  of  pneumonia  amlfl 
enteritis,  two  of  cntcro-colitis,  and,  a.s  iK-fore  remarked,  one  of  tulH-milar 
menin^^itls.     It  is  to  l>e  note<i  that  tlie  canse  of  dtalh  in  all  my  cases  was 
vi-riiiwl  by  |MWt-mortem  examination. 

Davis's  case  proved  fatal  during  the  primary  affwlion  by  hronch< 
pneumonia. 

Diagnosis. — Should  it  I»  necewary  to  diagnose  a  single,  individual,  and 
isolated  case  of  nibclla,  we  must  in4leed  hdniit  that  some  dini(!u]ty  would  !» 
enciiunterwl,  and  that  we  iinve  no  diagnostic  gui<le  that  cjm  l»e  corisi<h'red' 
ptisitive,  iKithogn<»rnoiiie,  or  rhararterij*tic,  but  that  we  an'  constrainiti  tO' 
rely  upon  the  tout  ittnemhle.    ShonUl  tlie  disease  pursue  a  typk-al  nuirsc,  but 
little  difficulty  will  Ik'  met  in  the  diagnosis. 

For  the  purpose  of  compnrisfm  it  is  well  to  tabulate  the  differential 
diagnostic  signs.  In  the  following  table  I  liave  endeavored  to  present  a 
consensus  of  opinion  of  the  authorities  quoted : 


BOBXLU  (RttTHKLK). 


DIFFERENTIAL  DIAGNOSIS. 

RCBEOLA  (MKA8LE8).  SGA]tLl.TINA  (SCABLET  FSVKB). 

ContoffiouaneM. 
Contagiotu)  and  infectiouB.       Very  contagious.  Very  contagious. 


Incubation. 

Very  vRriaWe,  from  seven  to    From  nine  to  fourteen  days,     One  to  seven  days,  rarely  lees 
twenty-one  days.  mrely  less  or  more,  or  more. 


Often  absent.    Barely  longer 
than  from  twelve  to  sev- 
enty-two hours ;  the  latter 
is  unusual,  and  is  the  ex- 
treme. 
O^tarrhal  symptoms  slight; 
nasal,  .faucial,  or  hronchial 
Snitation  not  often  pres- 
ent.    May  be  slight  con- 
junctival hyperemia. 


■^are  thnrnt  always  present. 

I2[ay  note  an  eruption  in 
'throat  preceding  cutane- 
«=Ku  eruption, 
c^^miting  unusual, 
*  "^er,  slight. 


"^*""**-]«rgement  of  cervical,  oc- 
^i^ipital,  auricular,  and  sub- 
'■^naxillary  glands.  Occa- 
'Vionally  other  glands  may 
%M  painAil.  Frequent  dur- 
^sg  prodromal  stage,  and 
"luay  last  through  eruption 
^aeriod. 

''*''**^  on  face  or  over  whole 
t^ody  at  once ;  spreads  rap- 
idly ;  may  fiide  in  one  part 
^uid  appear  in  another. 
^iDuration,  three  to  four 
^Says,  never  more,  usually 
less. 
**^w,-red   in  color,  rarely  a 

^Suskv  red. 
**^6crete ;  sometimes  diSbse ; 
'^'srely  grouped.   Elevated, 
^ut    smaller    spots    than 
'Kaieaslet. 


Prodromal  Stage. 
About  three  days. 


Catarrhal  symptoms  severe : 
nose  and  eyes  affected. 
Bronchial  cough.  Even 
in  mild  cases  of  measles 
these  are  more  marked 
than  in  severe  cases  of 
rotheln. 

Sore  throat  occasionally. 
Prodromal  rash  in  throat. 


One  day,  or  less. 


Harked  sore  throat 


Vomiting  occasionally.  Vomiting  usual. 

Fever,  diagnostic   tempera-  Hyperpyrexia,  rapid,  running 

ture-chart.  pulse.          Nerve-symptoms 

early  and  marked. 

Enlaiged  glands  uncommon;  Below  angle   of  jaw   glands 

if  enlarged,  are  not  pain-  usually  enlarged. 

ful. 


Ei^ption, 

First  on  face ;  spreads  gradu- 
ally ;  body  cnverod  by  third 
day.    Duration,  four  days. 


Deep  red  or  purplish. 


First  on  lower  neck  and  upper 
chest ;  spreads  more  slowly. 
Duration,  usually  longer ; 
may  be  six  days. 


Dusky  or  livid ;  intense  red. 


Papules  arranged  in  concen-     Confluent,  minute  red  points, 
trie  groups. 
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B£Beu-A  (KflrasLX). 


During  rraptioQ  vli^ht  catui^ 
rhttl  Bymptoins  are  ft^K™- 
vuWd,  or  appeur  for  ttrtt 
timv. 

T«nip«fnitun)  vety  varuble. 
TSo  cotutanl  rolatirnt  U> 
oUitT  vymptuins. 

Puke  iu  direct  relaUoo  to 
ftver. 

TongiM     cHgbUy     coftled ; 

DdVN-  preacnU  tbtt  "stnw- 

hcrry  Innguc." 
Albumin  urift  rare,  but  nccure 

during  Mvere  epidcinicst. 

Slightly  branny;  almoAt  ftU 
Vttys  pneent. 


DIFFERENTIAL   DIAGNOSIS— O-nfcnwrf. 

SCAKLATIXA  [SCARLXT  FUTn). 


KCBBOLA  (UKASLE8). 

Eruption. — (Cutitinucd.} 

All  syuipt'itns  incre«»e  with 
uppenimnee  of  eraptiua. 


Tempe»tui«  reacb«  it«  max- 
imum with  eruption. 

Pultfi  dopeocU  much  on  pres- 
ence uf  mpirBtory  oum- 
plicatioiu. 

Tonguo  much  co«tod,  ■ome- 
timM  dry,  bivwD,  und 
enirkpd,  with  wipcIm. 

Albutninuri*  somewhat  un- 
comtaoa. 


All  ftj'mptoau  incrcoM  durii 
eruptire  ttagt. 


Rapid    liM    of    tem| 
eariy. 

Pube  rapid  ftttm  onsoL 


"Strawberry  tongue.'* 


Alburoinuria  alinoct  alwajn. 


Branny. 


TifMjua  titatian . 


KIaIcm. 


1 


Treatment. — That  many  authorities  shonid  dismiss  the  treatment  of  tliis 
diseapo  In  a  few  woixls  seems  to  us  Ui  U-  due  to  an  inoorrect  a]>preotation  of 
the  jfravitv  of  the  discitxier.  Ortalnly  a  diwsiw  which  pnwnU*  a  reronlKl 
mortality  in  one  epidemic  of  nine  per  cent,  and  in  another  of  fonr  and  a 
(ju.irter  \H'r  (nil. — u  disea-^e  whose  \"irtiin!*  in  Rome  caws  siimimh  a?  cariv 
af  thefotii-tli  day  cif  the  maludv — cannot  but  1m?  of  sufficient  imptrtanoe  to 
claim  our  best  efforts  iu  its  treatment,  llie  more  80  as  iu  mauy  <>ascK  we  have 
not  alone  the  <lisi'nw  itj^elf  t«»  mmhat,  but  also  the  serious  and  alarming 
com  pi  imt  ions  whicrh  may  arise  (luring  its  (wurse,  the  nature  of  Avhicfa  we 
have  already  fully  cousidered. 

In  horfpital  pra(!tice,  at  all  events^  one  eaimot  help  being  convinced  that 
rubella  is  a  distinrlly  rpideniic  and  enutnt;i(«iH  disease:  tv*  that  our  firet 
thought  should  bo  is<ilation,  pivterably  iu  a.  lai^-,  airy  n>iini  with  atempenft- 
ture  of  about  (J6°-70'*  ¥.  Particular  care  must  be  taken  tliat  the  patients 
are  not  exptised  to  draughts  or  sudden  chilling  of  the  cntnnoous  circulation  : 
this  must  be  our  endeavor  uiilil  all  danger ivfcnniplicution  has  |ia^4sed  nway. 

In  some  of  my  own  cases,  those  with  a  tendency  bi  marked  catarrh  of  the 
respiratory  ap|iaratus,  with  deficient  seeretious  ami  harassing  coujrh,  steam 
was  admitted  to  the  room,  b^  is  the  practice  in  the  treatment  of  trach&T„, 
otomy  caaes.  HJ 

As  in  all  the  other  ernptJve  fevers,  the  treatment  at  the  onset  should 
be  expectant.  Very  little,  if  any,  medicinal  treatment  is  reipiiretl.  The 
child  should  Ije  put  to  bed,  the  nM»m  somewhat  darkened,  and  all  ntiise 
and  unnecessary  visiting  prr>hihi(erl.  The  little  patient  should  Ix'  allowed 
to  drink  freely,  If  thciv  In'  rnueh  thirst,  milk  well  diluletl  with  lime-water, 
barlej'-water,   or   lithia  water,   whey,  or   weak   Icmou-   or  orange-water 
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flavored  with  glycerin.  An  otxaiiioiial  fup  uf  tea,  made  hy  abiding  a  Hmall 
qiuuitity  yf  tfu,  for  Havoring  o'llv,  to  a  cup  of  hot  inilk-aud-wattT,  will  frtj- 
qucutly  be  of  great  advantage  in  bringing  out  the  eruption.  If  there  be 
headache,  the  head  c-iin  Ih^  kt>pt  c<x>l  by  (rlotli»  wrung  out  in  (^amphor-A^'ater 
or  sprinkk-d  witli  »iiirit  of  camphor  or  mint-water,  and  a  hot  foot-ljath 
admin i^t«--red.  Should  the  ehihl  W  ifstles*,  sweet  spirit  of  uitre  forms 
nndoubtedly  tlie  Ik-sI  »«lative,  and  may  be  given  with  sweete-ned  water  or 
»idt.il  to  tlie  lemonaih*.  SbouKl  the  skin  be  dry,  and  the  child  rcytletw  and 
dcUrious,  a  hot  bath  h  indicutcd.  A  fever-mixture  may  be  giveu  at  inter- 
vals, tiucfa  as  the  following : 

K  TEnct.  BconiL  md.,  Ti\,l; 

SptH.  nUuris  nltnwl,  Jn; 

Uq.  unmon.  acotatif,  q.  i.  ad  J  li. 
V. 
BotMHspoonfiil  ovor)-  two  lioiim  p,  r.  a. 

As  has  been  already  noted,  there  are  cases  with  a  tendency  to  uitestinal 
catarrh  more  or  less  severe.  Those  should  1k>  carefully  watched,  anti,  when 
trentinent  is  iudiiated,  small  anil  Pej>nit«l  tloaes  of  Dover's  powder  and 
calumeJ,  or  calomel,  bismuth,  and  pepein,  adinluistered : 

R   nyclmiv.  t'hl<tr.  raitis,  ^.  bs; 

Pulv.  D«reri.  gr.  tI  ; 

I'ulv.  urx»mal.,  gr.  vL 
M.  FLcb«ri.  W. 
One  evor^r  hour,  if  Indicated,  for  a  child  a  year  old. 

B  HydraT)(.  cblar.  mitb,  f^,  i ; 

BUtnutb.  njbcarh.,  ge.  xii ; 

Pvpaini  suKx'h.,  (fr.  itiv. 
M.    Ft.  chart,  xii. 

Sig. — Oriu  «vory  two  homt. 

The  diet  should  receive  careful  supervision  and  be  graded  to  the  re- 
^^nircmenta  of  eaih  cjwe.  Mihl  njicHcnt  mrxtun-s  nhonld  be  ordered  for 
the  IwweJa  as  indicated,  and  the  lungM  fart-fully  examinetl  daily.  As  soon 
as  a  tK'UtK;  of  oppression  or  tightness  alxjut  the  chest  is  complained  uf,  hot 
poidtitvs  or  fomentations  idioukl  be  applietl.  The  more  serious  of  my  coses 
wpre  painletl  with  a  niixture  of  cfptal  purl.s  nf  chIon)rorm  and  (inrture  of 
iodine,  to  which  tH.-casioiia!Iy  a  few  dnipt^  of  tincture  of  ncunite-root  wwe 
wlded.  When  the  cough  becomes  troublesome,  it  should  be  treated  by  the 
tiaual  exiK>ctoniut  mixture».^     Patients  prettt^nting  laryngeal  mmplicafions 


'  I  have  Afond  the  Mlowini;  to  be  ■  fervlnwLIe  contblnatlun : 

B   AmmuniiB  niuriat.,  ^\\ 

V'iii.  ipi'CHc.,  f^ii ; 

TLnct.  ufrii  ciuiiph.,  I'jilM; 

Syr.  Htacgw.  fg  vi ; 

Aiiuic,  q.  ».  lul  I'.^iv. 
M.  Tca^poon^il  ct-ory  two  hours. 
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must  be  subjected  to  constant  steam-inhalations,  together  with  the  application 
of  heat  and  moisture  externally  over  the  larynx. 

Many  cases  will  require,  in  addition,  a  general  stimulant  treatment  by 
digitalis,  carbonate  of  ammonium,  wine,  or  brandy,  and  liberal  liquid 
nounshment  frequently  administered.  I  would  strongly  recommend  the 
use  of  an  oleaginous  preparation  to  the  skin  during  the  stages  of  eruption 
and  desquamation :  in  the  former  stage  for  the  comfort  of  the  patient, 
allaying  itching  and  aiding  in  the  reduction  of  the  temperature ;  in  the 
latter  to  prevent  contagion,  as  it  may  be  by  these  fine  scales  that  the  con- 
tagion is  carried.  For  this  purpose  we  may  use  either  olive  oil,  carbolated 
cold  cream,  or  cod-liver  oil,  in  this  way  contributing  also  to  the  general 
nutrition  of  our  patient. 

Complications  are  to  be  treated  as  they  arise.  During  convalescence 
much  care  should  be  exercised  to  guard  against  colds.  The  patiente  should 
be  placed  upon  general  tonics,  quinine,  iron,  and  cod-liver  oil.  Suitable 
clothing  must  be  insisted  upon,  with  flannel  next  to  the  skin. 


PERTUSSIS. 


By  T.  M.  DOLAN,  M.D.,  F.R.C.P. 


SynonymeB. — M'lioripiug-coiigh,  Hooping-cough,  Cliiii-onugli,  Kiu- 
anigh ;  I^tiii,  'riitisis-  rtJiivubiva  ;  French,  C(M|ii('lm'he ;  (toriiian,  Ki;ui;h- 
btiistcii;  S]Miiiisli,  To!*  (erinn  ;  Italian,  Tiisee  conviilsivn. 

DeflnitioD. — Whuoping-txMigh  may  lie  HeliRpd  &a  a  roninniiiicahle  dis- 
fBflc,  <K'{H!mliiig  on  a  sjK'i-ific  |Hji*)n,  prt'^ailing  E'pUli'niinilly  ami  sjKiraili- 
cally.  It  is  characlcrizcd  by  fever,  malaise,  irritation  of  tlic  respiratory 
trart,  eatarrh,  and  8uI>MH|ii(>htly  hy  a  hard,  dry,  fonvulKive,  pRii)xy«maI 
cough.  It  uttaekn  hoth  t^-xt»  and  all  agi^H,  hiU  es|Kfia]ly  t'luldren,  mrely 
of^nirring  more  than  once.  Usually  it  nuw  a  course  var>iug  from  (hrte 
wwks  to  thrw  nutrillii^.  It  may  Ik*  ofrnpHcatet]  with  otlier  lesiciim,  as  iilwr- 
ation  of  ihp  fneinini  llnguw,  enlurgcinent  nf  the  trHrheo-hmnehinl  glands, 
(Hpillar^-  bniiK-hitis,  lolnilar  collapse,  eniphvf-cnm,  various  licniorrhagi'S, 
ptimlvHtA,  i-onvnlsions,  jaiiiKlict',  i-aiarrhal  pnoitmonia,  tubercular  meningitis, 
and  other  dini-a^^'it  of  I'hihlrei], 

History  and  Etiology' — \Ve  are  I«(ld  by  Mason  0<km1  that  undiT  the 
namv  of  bex  t/mouIeM  the  disease  was  known  to  the  Greeks,  and  to  the 
wrlier  writprs  on  nietlietne,  hy  whom  (he  eonvnlsive  cough  was  distin- 
guished ;  but,  so  fiir  as  we  i-aii  gatliur  from  the  old  writers,  they  apix-ar  to 
have  ineluded  under  tlie  title  many  other  forms  of  rough,  espeeially  tliose 
of  a  eatarriial  nature  aefttm|)niiied  by  forcible  and  oft-reiKiitwl  violent 
expiratory  efl(»rt.M.  \\v  (anuot  er»iielude  that  the  <liMeaae  deseribed  au  iiuadu 
conru/jw'm  liy  the  old  writt-rs  always  referred  to  \vh(K>plng-cough,  though 
there  is  no  doubt  that  the  di^wase  extgle«l  and  has  ei:ime  down  to  us  in 
unbntken  auecesaion,  like  the  other  diseases  of  trhildiiood,  as  measles,  war- 
1h  fi'ver,  etc.  It  would  Iw  jimfitless  to  trac*  its  histor>'  further  l>aek  tlian 
the  time  of  C'ldlen,  who  hiw  fumishe*!  us  with  an  a^lniirable  definition  and 
dcscriiition  uf  the  nature,  symptoms,  and  treatmenl  of  the  tlisease.  Ao- 
curding  to  thia  learned  writer,  whooping-cough  is  rnorbwt  cont(it/iwu«,  tumttg 
«ontnMpn,  Kirantpifnwt,  rum  inMpimtione  wmoivz,  ittrnlny  nxpe.  vomitus.  The 
oami'  in  Knglisli  j»liraseol(^y  lias  been  derivMl  from  Uie  sound,  and  by 
Culica  it  is  called  hooping-cough  from  the  woixl  "  hiH>p,"  supixjsetl  to  signify 
tJic  peculiar  key-note  struek  by  thi'  little  jMitient ;  other  writers  rail  the 
diacane  kiu-cuugh,  or  cluu-cough,  from  the  word  "  kink,"  ur  from  kind^  the 
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German  for  "child,"  as  it  is  partietilarly  a  malaily  of  diildhood. 
writers  arkmiwlwige  that  it  is  a  highly  mntagious  disease,  proceedtDg,  as 
Culk;n  taught,  from  a  eimtogium  of  a  apecific  nature  aud  of  a  BJngulnr 
quality'  and  having  a  pwiiliar  determlnatiuu  to  tht:  luugs. 

We  imiKt  rwt^uize  that  we  haw  tn  dwtl  with  a  eontafftum  vivum,  and 
that  wbooping-crtiigh  never  arises  ^{Kintaueously.  Ah  surely  as  a  thiKtle  riees 
firom  a  thistle-sced,  a  fig  from  a  flg-sccd,  a  grape  froDi  a  grape-seed,  su  does 
whooping-cimgh  arise  from  antecedent  wliixtping-congh.  Priuiar\*  causa- 
tion wc  mudt  leave  out  of  the  question  ;  ininiediate  causation  alone  »tnet?nig 
us,  for  the  lai);er  question  is  out  of  the  domain  of  experienoc.  PracticaUy, 
we  know  tliat  exiMwure  t<i  tlie  virnn  of  pertiissie  produces  the  same  disease, 
and  that  this  virus  act.s  under  [larticular  aiuditions.  Thus,  for  instance, 
where  a  number  of  children  are  gathered  togetiier  in  schook,  nurseries,  or 
ill-ventilatwl  huildings,  if  a  priniarj'  case  be  introduced  it  will  spread  with 
rapidity  among  the  other  cbildren^  being  es(K?eially  fiivored  by  tlic  indi- 
vidual states  of  limlth  of  the  children.  ExjH'riemv  furiher  tells  ns  that  the 
younger  tlie  child  the  more  liable  it  is  to  infection.  Again,  wc  know  tliat 
it  may  \w.  canied  by  infwtive  material,  in  dotliiug,  that  it  may  be  t>pread 
from  house  to  house  in  this  way,  and  that  In  all  otlicr  res|>u:ts  it  behaves 
like  the  contagia  of  scarlet  fever,  measles,  etc. 

Holding  the  view  that  it  is  a  germ -disease,  it  fiillowB  the  general  laws 
of  allWiJuus  having  a  sixnilar  origin,  tliough  there  are  numerous  ohjiilions 
to  be  met.  Why  should  some  who  are  exposed  escape?  Why  tare  the 
latency,  intensity,  and  jx'riod  of  inciilwition  si>  viiri(»ut»?  These  are  objec- 
tions applif'sble  to  all  the  zymotic  diKULse;*.  We  are  able  in  a  measure  to 
ejcplain  away  these  difficulties  by  means  of  known  laws  or  observations 
r(^nling  the  germ-diseases.  There  is  one  ]iriniary  law,  that  the  niatenes 
moi'bi  of  evcrj-  communicable  disea.se  rejinkluees  its  kind.  Tins  primary 
law  is  controlled  by  objective  and  subjective  laws:  the  diffiision  or  dis- 
persion of  germs,  their  static  exirtenee,  the  limite<1  duration  of  their  active 
existence,  their  devi'hipment,  maturity,  and  decay,  their  intermittent  repro- 
duction, depend  nj^ion  climatic  iuHucnces,  physical  forces,  and  are  iniluejiced 
by  locality,  latitude,  aud  ^jersiinal  environment,  AVere  it  not  for  these  con- 
trolling or  regulating  influences,  the  zymittie  diseases  would  1k>  mucli  more 
filial  and  more  widely  difltiscd  thau  they  are.  Still  more,  what  is  true  of 
reproductiou  in  the  animal  world  is  true  of  disease-prod  notion.  In  the 
animal  world  dostnirtive  enefg\'  is  warring  againwt  creative  enei^' ;  mil- 
lions of  ova,  at  least  of  tlshes,  are  destruyt-d  witliout  fertilization;  and  so 
in  the  vegetable  world  the  seeds  of  plants  cannot  find  favorable  root,  and 
perish.  Sp()res  u{  disease  iiimt  peri-sh,  through  not  liuding  fiivurable  soil, 
and  tliixiugii  the  agency  of  oxygen  are  rendered  haimless.  AH  this  is  rudi- 
mentar}',  but  necessary  to  a  full  appreciation  of  the  germ-tlieorj*. 

Tn  whooping-cough,  tlieu,  the  chain  of  causation  proceeds  as  follows ; 

1.  The  primary  tase. 

2.  The  primaiT  case  becomes  a  centre  of  infection,  and  throws  off  in- 


705 


I 


lective  material  or  sjwres,  wliic-li  may  be  t-arriptl  from  place  to  place  in 
clotht's,  by  ships  or  xTliic'les,  or  from  out*  }>ersou  to  uiiuthcr. 

3.  The  vims  has  u  special  prcxUleetion  for  chiMit-n,  aud  its  action  is 
influenced  by  various  ageucits,  t-ucli  as  foul  air  aud  oven;rowdiug,  and  it 
esjKH.-ially  afleuts  badly-uouri:*hcd  childivu,  aud  eUildreii  who  arc  rcKovcriug 
from  measles  or  who  are  teethiug.  It  has  its  ^wriod  of  inculjatiou,  varyiug 
from  four  to  fourteen  days. 

4.  It  does  uot  pay  resixjct  to  race,  aud  elJmate  does  not  appear  to  control 
it,  though  seasonable  influences  apparently  modify  it. 

A  very  Imjwrtaut  question  presents  itself  as  to  how  the  coutagitim  finds 
its  mode  of  entrance,  whether  it  primarily  attacks  the  bromhial  tuljcs  and 
air-pftssages,  or  whether  it  is  conveyed  thither  by  the  bloo*!.    I  believe  that 
id  a  germ-disea^ie  it  follows  the  laws  of  otiicr  genn-discases,  that  the  germs 
enter  by  some  of  the  clmnnela  by  which  stwue  of  the  other  nmtagia  enter, 
and  that  'm  the  blood  they  develop,  setting  up  primary  fever  and  other 
srv'mptonis,  subscqueuUy  attacking  the  pulmonary  epithelitun.     From  the 
Jiugs  germs  are  given  off  aa  well  as  fnim  other  jiarts  of  tlie  body,  aud  we 
ItAvc  the  contagium  carried  about  and  extended.    Isolation  of  a  child  suffer- 
ing from  whoopiug-coiigh  will  prevent  its  spreading;  and  when  we  come  to 
^^onsider  the  mortality  wr  shall  Hee  how  important  it  is  to  recognize  the 
laijghly  cjutagions  nature  of  the  disease  and  the  importance  of  prophylaxis. 
Mortality. — Whooping-cough  is  most  fatal  among  cliildreu  who  do  uot 
0.ctead  school,  and  it  has  often  Iwen  remarked  that  children  of  school  age 
clo  not  suffer  from  it.     This  is  easily  explained.     Whoopiug-aiugh  is  most 
commonly  fatal  in  children  under  thi-ee  years  of  age.     Whooping-cough 
mjiks  thinl  in  the  fatal  disHises  of  infancy  in  Kngland.     The  following 
toble  rcprcseuts  this  in  figures : 


AXjiUAL  DEATH-RATE  PER  MILLION    IN  ENGLAND  AND   WALES. 


Pemoik 

UejiBLBs. 

S(?ABLsr 
Fevsb. 

WiiooPisa- 
Oddou. 

l»41>42«Dd  1847^0  (iix  yean).  . 
1871-80  (ten  veiun) 

&B0 
430 

410 
440 
880 

vro 

870 

980 
720 

500 
490 

.500 
530 
510 

In  London  the  disea.'w  has  been  more  fatal  than  small-pox  or  measles. 

DEATHS    PER  THUUSAND  FROM   ALL  CAUSES  IN  LONDON. 


Period. 


1800^3  .  . 
1854-71  .  . 
W7a-81     .    . 

Vol.  I.— io 


WHOoriso- 
Gouou. 


20 

S6 
80 


Mbulis. 


28 
24 

24 


Smjlll-Pox. 


81 
16 
18 
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If  we  come  to  examine  the  deaths  moit  parti(Hilarly,  wc  fiud  tliat  thws 
fourths  of  all  the  deatJiti  ootnir  in  chiUlreu  under  two  years  of  am.-,  (he 
nK^rtnlity  of  the  frniali;  mx  bciug  in  excess  of  ihat  of  the  nmlr.  The 
mortality  is  also  increa^ecl  when  wUooping-eough  prevails  iu  cold  weoilii*r. 
This  IS  attrihutablt!  tu  tJie  exj)o»;ure  and  tn  the  al><«'nre  of  pivipor  procwttkniB 
on  the  |wrt  of  parents,  wlio  are  luelinctl  to  hxik  njMm  wli(X)pingHxm|Hi  iK 
an  ailment  of  little  moment  and  requiring  but  little  ireatmeuL  Wv  diall 
presently  have  to  allude  to  tlie  im|Htrtanoe  of  prevention  in  view  of  the 
appalling  mortality  of  this  infantile  dist^sc. 

PatholofiTT. — In   pnro  uncomplicated  whooping-cough  the  aoat^Hoil 
fails  by  rough  examination  to  detect  any  eliarncterlHtir  or  patln^rnomnoir 
lesion.     This  is  not  aiirpriaing,  and  lemls  t>up]Kjrt  to  the  viewb  I  udvift^tv. 
The  simple  disease  whoopingH^ugh  is  rarely  fatal.     It  is  the  oompluaitiui 
that  kill,  ond  they  are  very  numerous. 

In  pla<'ing  iK'rtiiK-*is  in  the  gnjup  of  dii^eases  eansed  by  protophi'tie 
fungi,  its  paiholugy  can  be  revi-aled  only  by  tlie  niothTn  nu'llHKh*  of  re- 
search, which  have  been  s>o  fertile  of  good  results  in  other  diseases  of  this  -^^ 
claas.     LiniueuH  fon-shadowed  intKlern  views  wlien  he  emh'avori'd  lo  pruve-^^ 
that  tirnsis  siaxt,  or  dry  ttjugh,  wiu-  pixKluceU  by  uuiimilctda  or  had  an  intcct-j^ 
origin.    The  insect  of  Linntcus  is  the  microbe  of  Pasteur.     Thns  two  ^imi    mt 
mind»  arrive  at  the  same  eoiH'liision.      Other  olM*erven»,  such  as   Poulrt,^-—. 
Letzerich,  and  Biuns,  euggi'sti-U  the  fungoid  nature  of  pertuasiii.     Su  fa 
back  as  IStiT,  Poulet  found  in  the  sputa  of  pcrtussie  patients  little  Ixidic 
whii'h  were  then  termed  infusoria  and  classed  as  bacterium  luu'illiLs  anc 
Ijt^tzerii-h  pn>duce«l  whu<»ping-cough  iu  rabbits  by  inoculating  the  Imrhts 
with  the  sputa  of  human  subjot'ts.     I  have  repeated  a  nnmUT  of  i-x|irri- 
ments*  to  test  the  action  of  the  bloixl  and  nasal  secretions,  finding  that 
blood  did  not  produce  any  effects,  bat  that  sputa  and  other  socri-tious  cau.4ei^ 
death-     Miei*osc«ipic  examinntiou  of  ^putu  reveide<l  ordinnrk*  bncteroid  fona« 
but  in  adilition  I  perceived  a  microlw  gomewhat  rc^'mhling  tb*   Spii 
c'hicte  plicatilis  C'ohu.     Yet  I  was  assured  by  wmpi'tenl  micruKx^usis  tJin' 
this  micrul>e  was  an  illuiiion  and  was  aecoimted  for  by  the  pereooft]  cqttatiuc 
which  must  always  be  allowed  for  in  microscopic  work, — ^viz.,  the 
of  the  observer  to  see  the  microlje  he  wishes  to  we  I     Since  the  pidilicatii*^^ 
of  this  essay,  great  strides  have  been  made  in  the  cultivation  uud  i  liiiiiiuj^ 
of  micro-organisms,  ami  other  obeervera  have  followed  on  the  sune  Iti 

Thus,  Dr.  Burger,  of  Bonn,  has  been  working  at  the  same  subj«-t,  ami 
anconling  to  the  Hertmer  Kl'mi»cke  Wochen«rhriJi,  No.  1,  18*3,  hasdcseril 
what  he  considered  as  the  special  micro-organisms  of  pertnsHis.     The)-  ap[ 
m>der  an  immersion-lenB  VII.,  ocular  0,  of  Seibert  and  KmfftX  as  ei 
elnngatnl  elliptical  txNlies  of  une<iunl  lengths,  thef^mnllest  lieing  twice  i 
as  broad.    Under  a  very  strong  |Kiwcr,  tmnwerst'  ■'ulNlivirnon  mn  bei 

>  Wtiottpin^-CVutib,  it^i  Pathology  ami  Ttv«tm^nt.   F<>lll^^^tlliIU)  Priw  Somjt,  t 
p.  18.    Uy  Tbgmw  M.  Dulna,  MD.     L'tndun,  Bolllwre,  Tiudall  <k  Ox. 
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in  liie  longest  specimens.     They  may  form  chains  or  groups,  but  are  gen- 
erally irtolalHl  and  s-atlcred  **inply  all  ovtr  the  field.     They  bear  a  wrtain 
,  leaemblaiRt;  to  Ifpiothi'U  btuxalis,  the  sixires  of  which  are  ofteu  fouud  in 
)piug-<_'ough  sputum ;  but  the  latter  are  lat^r  and  stonter,  and  near 
thrm  tlif  tiiifiirm  mature  leptuthrix  is-  always  preaeut.     Occa^iioiially  wmie 

iof  the  sjxfifir  bacilli  are  found  to  be  inside  the  raucus-aiUs  in  the  tiputum. 
The  baeillu!^  is  easily  preiMiiTd  ;  it  can  Ik"  iTadily  recognized  if  colored  in 
the  usiud  w-ay  by  \ratery  solutious  of  auiline.     Kuchsin  and  methyl-violet 
were  employed  by  Dr.  Burger,  and,  us  in  tlie  caA-  of  the  bacillus  tubeifu- 
lifiiis,  this  raioro-oi^nism  is  l)e»t  studitsl  when  mntinted  dry.     Dr.  Burger 
concludes  tiiat  this  l«ieiUu!*  \a  the  actiud  pi*odueerof  (wrtussis,  bet^ause  it  is  so 
abundantly  prrjduccd  in  whoopiiig-eough  that  its  influenee  cannot  Ik.'  doubted, 
1^   its  nnmlicrs  incrca.'W  in  direct  proportion  to  the  p«everity  of  the  di^-aiM-,  and 
^k  the  conrw  and  symptoms  of  the  aHctrtiou  are  be»t  explained  by  the  devel- 
^B  a]>raent  r>f  tlii^  ningii-«. 

^B         Dr.  Burger's  observations  lack  the  test  of  cxperiiucutal  Cfmlirmation. 
^M  We  are,  however,  carried  a  step  fiirther  by  M.  Afamissieffj  who  pre|Kire*l 
with  all  the  pnH^ntitm.w  for  miercx-«v)pi«il  ps  peri  mentation  a  sniall  portion 
of  the  exjK'Ctoi'atiou  of  a  whoopiug-eough  jmtient,   wliich  showed    large 
I        numbers  of  rthort  rot!  bacteria,  O.OB  to  2.2  m  in  length,  jHiit  singly,  partly 
^ft  in  two  and  of  lai^T  ehaiiiK.     M.  A tiiuus.'^irff,  availing  himself  of  modern 
^^  mcth'jdi?,  made  platc-cultni-cs  with  thcin,  planting  a  particle  uf  the  sputum 
npon  jelly  of  beef  peptone  and  l)ecf-|K-ptone  agar-agar,  of  each  two  plates. 
[_After  two  or  three  days  tliere  app<>Bred  iijmn  all  the  plates  nuraerrms,  almost 
colonies  of  biietcria:    romud   or   uval   light-bntwn   eolonics  willi 
borders,  which  did  not  liquefy  the  jelly ;   nnind,  with  slightly- 
tootlied  l»rders  and  brown  centre,  cimt^tituting  one  round  lai^  ooectis.     In 
vibe  first-named  colonies  were  to  be  seou,  through  the  miciit&co|je,  pure  cul- 
Vare8  of  the  above-4lescril»ed  btu-terinm,  which  the  investigator,  after  a  care- 
ful comjiarisou  with  all  bacteria  thus  Ihr  known,  wan  con^^trnined  tt>  recog- 
niz<:-usa  bacterium  «ui  ffeneria,  and  which,  inasmuch  as ctilturi's  derived  from 
*ho  expectoration  of  still  other  whooping-cough  patients  fiu-iiljihed  exactly 
%]ie  same  lacterium,  were  now  tninsplnnt«il  npon  varioii.s  rultiire-snils.    This 
^^toutl  Uutcrium  griiM's  ver^'  rapidly  in  D'Arsouvnl's  thermostat  at  the  onli- 
^^larv  tcmjHTature  of  the  nxim.     It  does  not  at  all  liquefy  the  cultupc-soil, 
■^and  flourii-li«s  most  nqiidly  and   niinierousTy  upon  the  potato  and  njwn 
^Hb(Hrf-(K-ptoue  agar.     Upon  the  second  day  tlierc  is  to  be  seen  a  distinct 
^^^>cUi<'!e,  at  first  of  a  tratis|«irent  gray.  Inter  on  beciming  perfectly  white. 
^Simihtr  is  the  jjelliclc  tijuui  sterilized  i)lood  serum,  orly  lliat  here  it  does 
%-»ut  spread  out  far,  but  remains  sintionar}'  at  a  certain  stage  of  its  growth. 
^/l»on  the  pcrtato  the  pellicle,  too,  is  thinner,  gray,  with  a  rough  surface  and 
■  TTt-gnhir  Iwinlers,  which  by  the  eightli  and  ninth  ihiys  is  strongly  t<H)t]ied. 
AA'iih  pure  cultures  of  these  rod  bacteria  the  investigator  has  made  eighteen 
^Bp-xperimenial  inocidations  upon  animal!^.     A  solution  of  this  culture  upon 
^^^^r-ogs»r  at  least  eight  days  old  and  one-luilf  cubic  centimetre  of  itMnnxm 
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salt  watr  ninde  ant]  injwlod  into  the  wiudpipe  or  luu);  of  dogH  nml  nihliit.«, 
of  murw  under  antiic>{>tic  precautious.  The  amnuilif  all  cuutraLl^^  a  di»- 
eoscsimiliir  tw  wliooping-njiigh.  often  romplirat«l  with  broni'lio-ptimniutila. 
Several  dial,  and  Mftiou  showwi  that  tht;  niU(X)U.s  tiieiiitiraurn  ofthe  hn>nrhi, 
of  die  ti-uelR-a,  and  cvcu  of  the  nose,  are  the  chief  seats  of  the  injwlt-d  haiftfriiL 
This  same  baeterimn  was  fdiind  in  thi'  hnip*  and  respiraturj-  iniutiun  nn-iri- 
i)raues  of  childreu  who  diet!  of  whfMjpiiig-^'ouf^ih.  AL  Afanasr^ivfT  rtuiMdcn' 
it  to  be  the  true  cause  of  whooping-cou^,  aud  nanu«  it  the  6(nV//iw  ttum* 
ronvuittirie.  We  are  thus  a  step  further  on  tho  way  ;  and,  as  .S-liwciiker' 
and  W'ejiat'  Iiavc  contirmcd  M.  Atuna^ietl''8  ob»«ur\'atiuu)*,  a  grml  luriiiu 
has  been  tilled  uj>. 

Thmigh  we  do  not  find  any  roiijrh  jiathopnomnnic  change  in  Bimple  ud-  -^_ 
oomplii'jitod  whoopiug-cough,  yet  it  cniinoi  long  jiersist  without  lenving— y^ 
some  impiTssiou  on  various  jiart*  of  the  frame.  1  have  fi|Mjken  of  ~n  -  ■  i 
imixtrtaut  U'siou.  The  imperfect  aei-atiou  of  the  blood,  the  disturlmDoe  ai  ^fcf 
tiie  cirtMibtion,  the  very  (^oiicut^ion  producisl  wlien  in  a  si'vere  |Km>Kysur-^r-jn 
the  child  is  sliakcn  from  head  t<t  fiH>t,  gnisptuif  with  ioslimtive  lut^te  buw^ 
sup|>ort  it  can  lay  hold  of  to  break  the  force  of  the  eonetisKion^  the  im 
teai^ing,  lmra.'^iu>r  rtiugh,  the  v(»miting,  cannot  (Kvur  ^vithout  altering  in  s(»m- 
way  either  the  texture  of  the  mucous  liuiug  of  the  tlinnl,  brouchia:,  <■ 
bowels,  or  the  structure  of  the  Inng,  the  heart,  or  the  brain  and  its  mcni 

M'p  may  briefly  mention  the  morbid  dmtiges  found  in  the  prinri 
orgoiLs. 

Brain  and  Membmnes. — The  [wst-mortem  apiiearanres  are  what  migW-^^^ 
naturally  be  expected  from  the  phenomena,  and  are  appreciable  to  the  r^-:.^  m 
The  minute  veHM-ln  an>  injected  and  culargetl ;  there  ia  cert'bral  ei^r^^^n^ 
meut,  with  effusion  of  Huid  into  the  ventricles.  There  arc  no  signs  of  bo -^^r^ft. 
enlng.  The  vessels  of  the  membranes  are  frequently  in  a  similar  conditk^^uti, 
ttud  we  find  the  Kpinal  coid  and  itri  coverings  aUo  congested.     In  view  nf 

cunvuUinns,  es)>ecinlly  occurring  in  infants  under  one  year  of  age,  the  t^oMimfiti- 
gested  state  of  tlie  brain  is  important. 

MncoiM  Membmne  of  J'ji/ett,  iVow,  Bronchi,  awJ  Stoautch. — M*o  find        i 
mucous  membranes  in  a  highly  injected  aiwl  irritable  condition,  in  life      ■■! 
conjimctivie  are  frequently  seen  in  a  state  of  intense  congestion,  luitl  wc  h^arr 
hemorrhage  from  over-difftentiou  of  the  bl(XKl-\'esf»cl8  »«u*tcil  by  the  viole-«T<v 
of  the  paroxysms.    The  irritable,  i-ed,  swollen  condition  is  a  prinmry  ixxr^Jr- 
renee.     Under  the  influence  of  irritation,  mums  is  srcnicil,  and  after  dc<»'* 
we  frecjuently  m«  the  bronchi  fdleil  with  abnndauce  of  thick  mucus  c«ruj^ 
ing  the  cavities  of  the  air-tulx-*.    Owing  ti>  e.\])o«nre,  inflnminatitju  set*  •'p 
of  which  we  have  the  upnal  signs.     Vomiting  very  fre<picntly  orciirw  ; 
hence  the  mucous  lining  of  the  stomach  shares  in  tlie  general  coagc^' 
state. 


<  Sfliwenki^r,  Lnncet.  Jmn.  7, 1S88. 
•  Wcnil.  Mnlicnl  N««r»,  Jtuw  S.  1886. 
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^mphifsana, — Emphysema,  according  to  Stcffcn,  is  scMora  absent  in 

-tlie  lung!*  of  childreu  w\w  have  ditfd  of  whwvpiiigK'ough.     A«Nircliiig  to 

pWest,  during  the  viuleiit  cxi>imtorv  ellbrts  of  the  dostxl  jrloitis  which 

characterize  a  paroxysm  of  the  cough,  (he  air  is  driven  forcibly  towards 

the  upper  parrs  of  the  rircunifereuce  of  tlie  lungs,  and  hence  its  swit  w 

marginal.     Kmphy>iema  i:^  atteudaut  on  cxpiratiou.     AtRiphy  ulbo  play.>i  a 

in  its  prrjdiiction.    The  air-cavities  are  subjected  to  pressure  aud  strain, 

ywing  tn  the  constantly-occurring  iKirnxysnjs. 

Pulmonary  i\MajiHr. — In  iS.iO,  Sir  John  Aldcraon  described  the  aua- 
>raical  characters  of  eoUajisc ;  and  we  are  rcatly  indebted  to  him  for  our 
Itnnwieflge  of  this  condition.  Tlis  ohriervatinim  have  Iwt'n  corn i bora tcti  by 
^nbseipient  oliservcrs.  He  diirorentlatcd  between  iNjllapf»e  and  piicnmouia. 
The  IbUowiug  short  pas'^age  embraces  his  views.  Speaking  of  the  ap[)ear- 
ances  usually  fuimd,  lie  trays,  ''  In  the  lower  and  posterior  portions  of  the 
lungs  the  etmcture  was  rendered  very  firm  and  denfse ;  the  ]K>rtious  which 
were  the  Hubjectn  of  llii^  cluingc  wt-rt*  exactly  defined  by  the  septa,  of  a  dull- 
red  color,  devoid  of  air,  linking  instantly  in  water,  and  thin  shoes  under- 
going no  elianpe  by  ablution.  The  individual  lobules  were  more  deiirw  than 
in  hejjatiwd  Inngs  ;  and  the  irllukr  membrane  between  ihrni,  retaining  its 
natural  structure,  eouveyed  to  the  touch  the  same  sensation  that  is  felt  ou 
touching  the  imni-reas.  .  .  .  I  iippi-ehend  thai  the  appejiranws  detailed  diffcT 
from  XXuMre  ibuud  iu  peripueunmny.  In  wbooping-coiigh  the  lung  U  always 
Ifleuse  and  contracted,  as  if  the  air  had  been  expelled  and  from  the  throwing 
out  of  adlicsive  matter  the  sides  of  the  air-cells  had  lieen  aggbitinated 
together,  while  in  hi>|Kitizalion  tlie  Inng  is  less  dcnf*e  than  in  wb<M>ping- 
cough^  and  is  rendered  more  voluminous  than  iu  its  natural  state,  l^ulmo- 
nary  collaiise  is  tlie  result  verj-  fretjuently  of  bronchitis.  Thti.'*,  if  one  or 
more  of  the  tulK-a  become  choked  up  with  mutnis  during  expiration,  some 
air  is  forced  out  by  the  side  of  the  mucus,  but  each  respiration  draws  the 
phlegm  into  a  narrower  i«rt  of  the  tulw.  Air  is  expelled,  but  none  is  takeo 
in ;  the  citns^'cj^ucuce  is,  that  the  air-sics  collapse." 

Following  on  enllapse  we  liavc  condensation  of  the  pulmonar)'  tissue,  as 
described  by  Sir  J.  Alderson.  This  lesion  is  one  of  the  most  important  iu 
connection  with  the  wsstntliiry  |mthol<^icaI  changes  in  wlKwping-congh.     It 

^i8  characteristic. 
Chpiitary  Brottfhifis. — As  the  result  of  eipoenre  to  cold  or  of  an  un- 
gual tem|H'rature,  «ipiUar\'  i>n>nchitirt  is  one  tif  the  imwt  frequent  compH- 
-lations  in  whfK)ping-cough :  there  is  nothing  to  distinguish  it  when  combined 
■rith  pertussis.  We  have  the  usual  inflammatori'  state  of  the  large  and 
*ttiall  air-tubes;  we  find  their  mucous  lining  soft,  tnr^'scent,  iiijectf^l,  with 
wiucns  in  abundance,  bhicking  up  the  air-vessels  and  interfering  witli  the 
prciper  aeration  of  tlie  blood.  With  more  intense  inflammation  the  bronchi- 
>les  iu  place  of  being  fillet!  with  mucus  exhibit  u  copious  secretion  of  pus. 
^»  the  result  of  broiK'hitis,  the  bronchi  Ixvorue  dilated,  with  long-continued 
Sovigh  and  expectoratiouj  the  elasticity  of  the  bronchial  tubes  is  impaired  and 


no 

tlicir  macular  acli\*ity  slackened,  and  heiiee  they  yield  to  the  dii»teDding 
inflnenee  of  noiigh  in  iaspimtioti  and  to  the  a<rumu)atiH]  secretioa*.  This 
dilatation  is  not  inirrei|iieutly  met  with.  If  uniform,  tlie  whole  calibre  of 
the  tube  i»  ufieetcd  :  but  if  saocuhLr,  a  uuml)cr  of  Iwud-like  dilatatiou^  will 
be  Hcen,  within  M-hirh  may  be  foniul  some  mnens,  which,  owing  to  the  peculiar 
fonii  of  tlilutatiou,  cannot  be  got  rid  of:  we  have  bn>nc*hie(*tuiiis.  X>ilala- 
tion  of  the  minute  bronchi  may  be  (?siHH?ially  noticed  at  the  periphery  of 
the  lung ;  and  if  we  make  a  Hwtion  of  tlie  smaller  ttilies  we  sliall  find  the 
ccmiieetive  ti-s^nc  iiiul  epithelium  destroyed. 

EnUirffcment  of  the  Tracheo-f/i'onchiai  GiandM. — -Knlurgcmeut  of  the 
trai'lieiil  and  bninchial  glands  is  very  frequently  met  with  in  delirate  and 
strunioiLS  children  in  wliom  there  i^  enlar|j;ir]uent  of  the  cer\'ical,  inguinal, 
and  other  suiKn-ficial  jfluuds.  Owiug  to  the  occurrence  of  this  enlargement 
in  cliildrcu  who  have  died  of  whuopiug-cough.  Dr.  Guf>ueflu  dc  Mussy  sui>- 
jKnIed  the  view  tliat  whooping-cough  was  essentially  an  affection  of  these 
glands,  a  bnuitrliial  adennputhy.  We  find  theAP  glands  cului^»l  fnmi 
varioiu  causes  in  other  diseases,  especially  among  children  brought  u|i 
amld.<  unsanitan-  siirnmndingH  aud  on  ImuI  and  imiH)veri8lied  diet.  Yet 
we  du  uot  find  tlie  usual  pheuomcnji  of  j>ertu«si-. 

Pneumonia .—A^  the  result  of  cold  aud  other  causos,  we  have  pneu- 
monia, and,  as.4«KM[itefl  with  it,  inflammation  of  ihv  pleura  ;  hut  tlic  post- 
mortem apiKsiramics  w  ill  W*  I'ouud  to  lie  exactly  idculicul  with  thutic  ol»ser\-ed 
when  the  patient  has  died  frrjm  pueumouia  uncomplicated  with  whooptug— 
cough.  Awr)rding  to  the  time  at  which  tlie  patient  has  died,  so  shall  we 
find  the  morbid  t^mdition  of  the  lung.  Wc  may  have  one  of  the  four" 
Stages  of  pneumouia :  1,  the  luiig  simply  congested  ;  2,  cugorged  ;  3,  be{a- 
tized,  with  red  wjloratiou  :  4.  hepotizcxl,  witli  gray  coloration. 

It  is  utm*Hv».sari*  to  I'uter  into  the  pathologj-  of  th€!!*e  conditinnB  or  to 
describe  the  |x>st-mortem  appcarauoes  of  all  these  stages,  a#  thoy  nre  given 
in  all  our  text-books,  and  may  Im?  found  under  the  article  on  pneumonia  in 
this  work. 

tStnic  of  the  Head, — We  know  that  the  eii-culatJon  is  disturlxid,  and  the 
perfect  aeration  of  the  blood  interfered  with,  in  pertussis.  We  have  but  to 
l(M(k  at  a  child  in  a  paroxysm  (tf  eouglung  to  see  this.  As  the  result  of 
tliia  di.*turbancc  of  the  balance  of  ciirulaliou  aud  aeration,  tlic  heart  must 
be  thrown  out  of  gear,  aud  its  action  made  irregular.  After  a  paroxysm 
tlie  rhilil  jiautw  for  biftith,  If  yon  phire  your  band  over  the  wirdijir  region 
in  this  state,  you  will  liml  that  the  t-hiUl  is  hrcathtug  with  renewed  euei^g^-. 
You  can  feel  the  heart  palpitating,  pumping  away  with  vlgorons  strokes  tlie 
imperfect ly-aenUcd  bl<HKl.  I^vs  this  disturlmiu*  produt*  any  |M_'rmanent 
alteration  in  the  heart?  Arc  the  valve:s  aHected?  Have  we  to  dre:td  mis- 
chief iu  the  future?  Do  we  find  whooping-cough  <'omplirated  with  [kti- 
carditis  or  endnoanlitis  ? 

As  a  rule.  Me  may  say  that  wh«x)pinffH>uigh  docs  not  leave  l>ehind  it 
any  permanent  cardiac  lesion.     We  may  find  the  coronary  arteries  filled 
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vith  lilood,  distended,  diaiiges  obvious  to  the  naked  eye,  but  we  do  act 
find  under  tlic  mieroscoi>o  auy  alteratiou  in  the  musoulnr  fibres,  sueh  as 
di^neration,  prolifemtinn,  nr  infikratina.  We  niay  find  some  slight  tiigntj 
of  irrilatiou  iu  llie  ehambere  of  tlie  iicaii,  uud  the  small  vessels  in  the 
intertiuis4-ular  «iiinettivc  tissue  may  Ix'  intensely  injected.  Consequeiit 
iij¥>n  the  irregular  action  of  the  heart,  we  have  a  corresponding  irregularity 
in  the  pulne ;  tJie  rhythiu  and  force  are  altered ;  but  llii^  trouble  boou  iiaBWH 
away,  and  afler  the  attack  of  whooinng-cough  has  eomplctely  vanished  the 
pulse  re^ns  its  normal  character. 

^Eo/f  of  ihp  Kifhiei/g. — (Tibb  was,  I  believe,  the  first  Uy  point  out  that 
the  urine  is  frwpiently  in  a  saecliarine  state  in  pertussis.  Great  stress  was 
laid  upon  this  announcement,  and  at  the  time  it  was  believed  that  this  con- 
dition tlirew  light  U|m)u  the  pathology,  and  that  tlie  nervous  theory  was 
tliereby  sup]>ortpd. 

Is  the  urine  always  satrlmrtne? 

I  believe  it  to  be  the  exception  to  find  it  So.  I  have  examined  the  lurinc 
of  fifty  children  with  oinfirmfnl  whooping-eongli,  and  could  find  traces  of  it 
in  only  thirteen.  It  is  possible  to  aivi>uut  for  the  piv-seuee  of  sugar  in  the 
urine  of  children  without  ascribing  it  to  the  irritation  of  ouy  ner\'e,  if  we 
mnember  the  kind  of  diet  ujion  which  children  live. 

Iu  what  state  am  the  kidneys? 

They  share  in  the  general  congestive  state  of  the  other  oiguns.  Steffen 
navB  that  albumen  may  l>e  found  iu  the  urine  at  the  time  of  violent  seizures 
or  fifaortly  after  them,  but  that  invi-stigations  are  wanting  aa  to  whether 
admixtureti  of  hUntd  are  always  j^'eacnt  in  it.  I  can  supply  this  hiatus. 
Under  the  microscopt*  hltuKl-coqyusi'W  are  not  found.  I  have  never  seen 
hemorrliage  iu  the  kidneys  during  whooping-cough,  nor  even  blood  Iu  the 
urine. 

Some  otfifr  Oniipficniin}iii. — We  may  have  general  distm-lnnec  of  the 
nervoUB  system  produwd  by  the  long  eontiuuance  of  the  eough  and  the 
poroxysms.  In  infants  in  whom  the  pnxvss  of  dentition  is  still  going  on, 
this  disturbance  may  lead  to  formidable  convulsive  seizures,  especially 
in  irritable  children.  We  may  occasionally  meet  with  paralysiH,  or  with 
jaundice. 

On  thf  (vi/iw  of  n  eonjtfnnt  hsion  found  in  prrtuMjtU,  viz.,  ulceration  of  tlif 
fitenum  Hnrpist. — This  it*  a  lesion  very  fre(piently  found  in  wh{Miping-e(High, 
though  there  are  diftercnt  opinions  a»  to  its  value  and  its  relation  to  the 
dimasc.  Some  consider  the  lesion  as  constant,  initial,  anterior  to  the  kink 
or  congh,  and  relat«l  to  the  diflerent  pluw?s  of  the  nudndy.  I  m]pp(trt  the 
view  that  this  lesion  is  produced  by  mechanical  action, — viz.^  by  contact  of 
the  tongue  during  the  aeiziire^  with  the  lower  incisors. 

(in  ihr  jthcnoinctift  of  the  kink  or  eough. — In  no  other  disease  do  we  meet 
with  such  a  eough.  It  has  a  character  |»eeidinr  to  itself:  it  is  known  to 
every  mother,  and  the  diagnosis  is  soon  made  out  when  once  ynu  hear  this 
kink.    It  is  unlike  the  cough  of  laryngismus  stridulus.     Uow  is  it  caused? 
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Cijughinf»  is  a  common  effort,  ctjusistiug  in  the  first  place  of  a  deep  and 
lon^-drawD  iiii^pirutiun,  by  nieaim  of  wliic-h  tlie  lungs  un^  well  filli^l  with 
air,  tlii»  being  fiilluwctl  by  a  ouiuplcte  cluiiiirc  uf  the  gilutlis,  folluwixJ  again 
by  a  dudden  and  forcible  expiration,  in  the  midst  of  which  the  gluttis  uid- 
ilcnly  tiiK'us  uiul  u  blast  of  air  h  ilriven  thnmgh  the  upper  respiratory 
pa>sugeA.  Coughing  i^t  a  reflex  act.  But  thei^*  tii  something  more  in  the 
cougb  of  pertossiB.  In  what  docs  the  difference  consist  ?  and  what  are  the 
pathological  conrliiHionH,  if  any?     There  are  two  stages  in  the  piiroxyaiD. 

lu  the  first  .stage  a  number  of  cApiratuiy  etiurtfi  are  made  in  quick  suo 
lomsion,  during  which  the  air  is  driven  out  of  tlic  luugs  in  jcrka  of  var^nng 
d^reea  of  violcm-c.  During  this  e^tagc  no  air  U  taken  in  to  make  up  for 
what  is  lout.  The  blood  is  thus  ini|)erfe(Ttiy  aerated,  and  the  jialient  net-ms 
on  tlie  point  of  being  suft'ocatcd.  In  the  i«econd  »tage  there  ia  cxliau^ion 
of  tlie  paroxysm  ft)lluwfd  by  a  long-drawu  act  of  iuspiration.  At  tkv 
period  the  peculiar  crow,  kink,  or  whoop  so  charactcriatio  of  the  disease 
is  heard.  The  violent  expiratory  effort*?,  followed  in  turn  hy  inapirmtary 
efforts,  rtHTur  again  and  again  under  the  influence  of  reflex  irritatioD.  Tl)c 
paroxysm  may  go  on  until  the  irritation  Is  removed,  expectomtion  or  vomit- 
ing a(<coinpli^iing  this. 

The  question  natuniUy  arises,  In  what  condition  are  the  lungs  daru^ 
the  jmmxysm?     Tf  the  chest  be  an?cultalo<l  Ix-tween  the  abort  inten'al* 
of  expiration  and  inspiration,  you  will  hear  some  wheenng  or  vniicnU 
breathing;  but  if  the  ear  he  applied  to  the  chest  during  tlic  long^niw 
noisy  iuiipiratiou,  therc  is  nothing  to  be  beard.     How  can  wc  account  ft 
this?    Sevend  hypotheses  have  been  put  fonvard. 

1.  It  has  lieeu  supposed  to  result  from  tlie  alow  and  im|>erfect  manoe: 
in  which  the  air  posses  to  the  lungs  thi-ough  the  chink  of  the  glottis,  whi 
is  BpasnuKJically  narrowed. 

2.  I^eimec  believed  that  it  depended  in  part  U[>on  a  spasmodic  condi 
Hon  of  the  muscular  or  contractile  fibres  of  tlie  bronchi  and  thdr  hnincfa< 
We  have  no  jxist- mortem  evidence  to  confirm  Ijoennec's  view ;  iMit   if 
were  possible  to  examine  the  lungs  in  this  stage,  I  am  of  opinion  that 
would  lie  found  corivct,  and  I  am  strengthened  in  tliis  by  the  luore  rtce. 
researches  of  Charcot  on  the  minute  anatomy  of  the  lung.     Wr  must 
in  mind  tiie  minute  anatomy  of  the  lung  if  we  would  fully  apprmate  w 
all  is  silent  iu  the  chest  during  the  respiratory  Mage, — the  causes  at  wxirk 
the  production  of  emphysema,  collapse  of  the  lung,  and  other  K»fY>wla 
ctmditions  in  the  pathology  *»f  wlio4>p)ng*ciiugl).     \Vheu  tJic  m^pirBtori- 
takes  phce,  the  air  at  first  does  not  penetrate  Ix-yond  the  larger  bmnetii, 

ri»  long  before  it  again  freely  permeates  the  pulmonary  veaicles.     And  wli 
Because,  tliongh  the  larger  bnmcbi  are  jmtent,  the  muscular  fibm  of 
smaller  and  ultimate  broiK'hioles  are  dused. 

In  the  production  of  emphysema  I  accept  the  respiratory  theon- 
vanec<l  by  Sir  William  Jenner.     The  minute  anatomy  is  alao  importutl 
relation  to  the  pait  played  by  the  pueumt^^astric  nerve  in  w 
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Roughly  statod,  the  lui^|M|jpBi-auppli«1  from  the  anterior  niul  i>osterior  pul- 
moruiTk"  plpxiisrt»,  foriiiftj  onipflr  bv  braui-hes  from  the  fivnipalhetii-  and  pncii- 
tiiiH^>iln(-.  The  tilttnieuti^  (nrtu  llicse  pltxiiscs  occumisiny  thf  bnpuchinl 
tubes,  npon  which  they  are  lo«*t.  Snmll  ^n^ba  are  formed  upon  these 
ner\'ft4 ;  irrltatimi  ul'  thfsi'  iiervi-s  in  ftini  to  luive  the  effi-'ft  of  pi*udiicin^ 
oontractiou  of  the  bronchial  ainuls  snJKcieiit  to  ex\tel  a  ceitain  quantity  of 
«r.  If  lhi«  theory  be  true,  it  helpe  iw  in  explaining  why  the  lai^r, 
rafdiate,  ami  smaller  bmnclii  are  i-lnMii  during  tlic  expinitory  stuj^  of  the 
|icrtuas4iid  paroxysmal  coii^ti.  Autcun-itb  suggctitcd  that  intlammatiuu  of 
the  va^is  was  the  primary  raiise  of  wlinoping-cH>ugh  ;  but  tlii«  view  is  nega- 
tivnl  by  the  pnicticat  uuteonie  of  [H^t-mortcin  exaininatiune,  the  vagi  being 
found  perfectly  hcaltliy  in  the  majority  of  luses. 

Summary, — A  n^-apitidation  of  my  data  on  the  pathogenesis  of  per- 
tussis may  help  tlie  render  to  gnwp  them  : 

1.  PertuasiH  i]r[>endM  un  a  specific  ]H}i!4()n  or  conta^iium  :  tins  is  untvoraally 
admitted. 

2.  This  oontagium  is  acri%-e,  highly  infective :  this  is  granted  by  all 
obeerver». 

3.  The  coutagium  is  oom|)arable  to  the  eoutagia  which  produce  splenic 
fever,  scarlet  fe\'er,  variola,  measles,  etc. 

4.  It  ha.«  a  fmrttciilur  dt'tt'miiuatioii  to  the  liing«. 

5.  Like  all  the  other  conuigta,  it  has  its  periods  of  activity  aud  uf 
decline. 

6.  The  period  of  greatest  artivity  in  in  the  first  and  seoond  stag<?s. 

7.  Pertussis  nins  a  rt-gulai*  l*uui-^%  like  meuslui,  scarlet  fever,  luid 
variola,  and  rarely  attacks  a  |ienw)n  more  tlmii  once. 

8.  It  thtis  niu!«t  l>e  <-la.s!«cd  among  the  zymotic  diseases. 

9.  The  fact  that  thei-e  is  no  primary  pathugnumonic  morbid  change 
iports  this  vieu'. 

I  hold  the  zymutic  theor>"  to  I>e  the  moct  siitisfacton*  thus  far  pi-o- 
|KiiniHr.d  frum  a  pathological  light,  whilst  at  tb>t?  muiil-  time  it  Imriiiiinrzes 
wiih  tlie  mclhwU  of  treatnteiit  rcc<»n»nendcd  by  the  best  cliulciau-?,  and 
renders  them  iutelligilile.  Treatment  is  even  more  valuable  than  are 
hv|wlhfsc^  abiiut  patlntgciicsis,  and  the  treatment  may  be  corppct  even 
though  our  [mihoii^if-al  views  Ix;  wrong. 

Symptomatology. — Authors  Imve  divided  the  disease  into  three  stages, 
correspunding  to  the  nintUiim  pi-oitromii,  MoiVinm  convuftdrum,  aud  stadmin 
dtvrrmmfi ;  but  this  is  an  artifleial  classification,  as  the  stages  are  not  always 
slinrply  defined.  This  division  is,  however,  nsefnl,  \Ve  <l(i  ntit  often  see 
the  disease  iu  the  fiist  stage,  as  mothers  do  not  bring  their  children  for  treat- 
nK'ni  until  the  distinctive  paroxysms  have  ap|>cared.  wlien  we  hear  the 
whoop  or  kink  which  proclaims  in  crowing  accents,  as  it  were*  of  jubilation, 
"  whooping-cough," 

This  firsr  «tngc  comes  nn  unsiiispectcdiy  and  insidiously :  the  child  may 
Imve  some  flight  fever,  malaise,  be  restleea,  oroaSi  with^  some  symptoms  of 
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catarHi ;  the  mother  thinks  the  child  Uas  a  oild,  wliich  will  soon  pass  awsr 
under  a  little  domestic  treatment.  Oistoroil  is  given,  nil  or  tallow  and  nut 
mej;  are  nihlRxl  ou  tlie  ehest,  and  tlie  mother  ha^  the  Katii^faeliuu  of  raiding  tl 
child  hetter  in  the  morning.  It  is  so  well  thnt  it  is  allowed  to  gu  out  wit 
out  any  extm  precaution,  or  without  mnpiiderinjj  the  state  of  the  ntmoeiphere^ 
On  its  return  the  eiKigh  h  worse iiikI  tlie  infant  exblhiti^  more  tmuiifest  Hym|>- 
toms :  there  may  be  some  discharge  from  the  nose,  the  cough  is  more  urgent 
and  teaming,  the  child  is  more  rp^tle»w,  uneaisy,  and  erie«»  nt*  if  in  (*ain.  Tliis 
stajje  progresses,  and  wc  have  slill  more  pronouuMtl  symplouit^  of  catarrh. 
A  little  more  care  may  then  be  taken  by  the  motlier ;  the  child  may  he 
nursed,  kept  in  the  house,  ami  there  nujv  !«'  again  an  inipnivenieiit,  where- 
U|K>u  there  is  a  rcHiis.stou  of  watchfuliic^  on  the  [>art  of  the  luoUier  or  nun<e. 
The  child  is  taken  troni  a  warm  to  a  cold  room,  or  after  having  boeu  warmly 
wrapptil  up  the  extra  flothtng  is  taken  off.  Agiun  there  is  a  change :  the 
cough  returns  with  intensity,  (x-currirg  in  rejiwited  attacks,  during  the 
inten*als  ui'  which  tlie  child  |wntd  i'ur  bifatli.  iSoraetimci  tlie  |Hin)xysnJS 
arc  so  continuous  that  the  conjuncti\'(e  become  injected.  The  second  stage 
ie  nt>w  not  far  off. 

Il(iw  long  does  the  first  stage  la.sl?  Opiniuus  vary.  I  have  known 
the  whooping  ntage  develop  in  two  days,  but  I  have  al-so  known  it  take 
fourteen.  In  wiine  rases  there  lias  l>e<'n  no  sUulinm  jtroilromH.  Tlie  sta- 
tistics of  other  observeni  also  vary.  Bui-giT  lias  estimated  it  as  averaging 
from  eight  to  fourteen  days  ;  Lomljard,  from  four  days  to  six  weeka ;  Wun- 
derlich,  from  three  to  six  days ;  M'est,  i'roni  two  to  twenty-five  days.  In 
my  opinion  it  niudt  vary  in  accurdauce  with  the  child's  health,  the  jtaitioular 
receptivity  of  tlie  infant,  and  the  general  environment. 

May  the  first  stJige  terminate  the  disease? 

T  I)elieve  not,  though  I  have  not  the  slightest  doubt  that  the  second  and 
third  stages  may  be  materially  minified  by  the  caiie  and  attention  bcstiiwed 
in  the  first  stage.  hJ 

Should  a  child  be  i-emoved  during  the  first  stage? 

II"  the  jjaliiiit  mn  be^  platttl  at  home  uuder  or^linary  fiivorable  sauitaiT 
conditions,  removal  is  not  ad\nsable.  The  disease  cannot  be  cut  short  by 
sending  the  [wtieut  away  to  another  utiii'isphere.  Wliere  there  is  over- 
crowding, or  wlieiT*  hygienic  arrangements  ai-e  defective,  tliere  cnu  be  no 
question  that  removal  woidtl  Iw  beneficial  if  it  could  be  eflfectcd  without 
exposing  others  to  the  danger. 

The  setvind  stage  is  but  too  familiar,  and  when  the  characteristic  whonp 
is  heard  the  nature  of  the  disease  is  assured.  The  cJiild  may  ho  plaviug 
al>out,  when  smhlfnly  it  prepares,  as  it  were,  for  the  struggle,  by  gn^piug 
with  instinctive  haste  at  a  chair  or  anything  else  within  reach.  The  pulse 
bcNi-omcs  rapid,  the  bi-eathing  short,  and  then  the  paroxysm  commences,  the 
air  being  forced  ont  in  sudden  jerks,  while  a  l(>ng-<lrawn  whoop  is  given. 
AVc  have  then  a  it'ixrtitiou  of  the  phenomena,  of  varying  length,  uuiil 
vomiting  ensues  or  the  attack  exhausts  itself.     During  the  paroxysm  thj 
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c&iltl's  &oe  liecomcs  tui^id,  ami  there  are  sigus  of  suflbcation  :  it  has  an  air 
of  distn>ss  mu:«^t  pitiable  to  sw,  auil,  as  the  result  of  ix-jx-atc-d  attacks,  the 
face  becomes  pufty  jiik)  hwuIIpii,  tlii'  eyvs  ttnigesitnl,  ami  in  nmny  cnses  tliere 
iM  bleediii);  fruiii  tlie  do;^',  eyes,  ears,  mouth,  aitd  rectum.  Mauy  ehildreu 
ire  utterly  exhausted  by  the  attack,  thuugh  others  ai-e  at  ouw  able  to 
rceiune  their  aiini.^'ment.  The  iKiroxyrtni!'  may  Im"  so  severe  sb  tn  l»ring  on 
oonvul£aun«,  hernia,  prola[Hii8  aui.  The  jtarox^'sms  are  irregular  in  their 
occurrence  and  vary  lu  fix'^uen^'y,  but  iliey  are  more  uumerous  at  night. 

What  do  we  learn  by  auMctiltatiou? 

Before  tlie  |)aroxy^>ui  txj'iues  on,  wc  laud  tlie  general  indicatioos  of 
catarrh,  but  during  the  erowiiig  or  whoop  no  s«:)unds  are  andible. 

How  hmji  iloe-?  the  Htatfifnu  rotivu/Minun  [ant  ? 

Till!:)  will  lie^Riid  very  nitieh  on  tlic  state  of  health  of  the  ehitd,  and  ou 
the  nature  of  ila  surrouudingi-.  Children  who  are  ia  good  eireumstanues, 
tod  who  can  have  enreliil  uiirsing  and  nil  that  it  implies,  sutler  less  than 
ifaoee  more  unfavorably  situated.  1  have  known  tlie  disease  to  last  from 
five  to  sixty  d&ya.  Giirhardt  fixes  it  at  from  two  to  ten  weeka ;  8tenier, 
at  fmm  three  to  eight  weeks ;  Burmicr,  nt  from  four  to  five  weeks ;  Barlhez 
ami  Killiet,  at  frrjm  tifiei'ti  to  sixty-five  days. 

After  a  varying  time,  the  paroxysniH  become  leas,  and  we  reaeh  tlie 
tliird  stage.  There  is  a  gradual  diminution  iu  the  iuteusity  of  the  par- 
oxysms, the  ("uugli  loses  itjn  |)eeiiliar  eharaeter,  the  whf>op  is  leas  frefjucntly 
beard,  or  is  alHteut ;  the  Imuiehial  (-atarrh  (wrsists,  but  after  a  time  this  alao 
disappears,  and  the  course  of  the  disease  is  at  an  end.  The  dnratiuu  of  this 
period  varies,  depending  verj'  much  upon  the  hygienic  conditions  mider 
n'hieh  the  |)atieut  is  placiHl.  In  simple  eases  nx^tver}'  is  otiuplcte,  iea\'ing 
Do  atter-eflects.  but  iu  coses  that  have  been  eompliealod,  through  the  eom- 
plicatiitus  long-lasting  mischief  may  result. 

Diagnosis  and  Pro^noBis. — The  diagnosis  in  the  first  stage  Is  difficult, 
but  we  may  be  assisted  by  examining  the  sputa  aud  ddccdug  Oie  baciffm 
fausw  ronnUm'w  Afntvistfir^^.  We  may  susjx'ct  the  disca.-*'  if  wliooping- 
onagh  is  prevah'iit  in  the  neighborhood.  The  diagnosis  is  simple  when  the 
peculiar  cough  is  pix^sent 

The  prognosis  must  de]>eiid  upon  the  condition  and  age  of  the  child. 
Whooping-cough  Ls  jKipularly  HiipiK>s{xl  to  l>e  not  a  very  s*'rioiis  dis^iiM.*: 
this  is  a  fallacy,  as  may  lie  seen  by  i-eferring  to  the  mortality  causcti  by  it 
indirectly.  Kxikcncnce  tells  us  that  it  causes  a  higli  mortality  among  the 
|MK)raud  among  Imdlv-iiuiirishcd  inflints.  The  pn)gimsis  will  dciiond  vcrv 
materially  upon  the  mrc  which  ean  l)c  given  l>y  [wrcots  to  the  childix-u. 
We  have  ala^i  to  lie  guiiled  by  the  severity  of  the  jinroxysms. 

Treatment. — 1.  Pmjtftiffaxijt. — Whoopiug-cougli,  being  a  disease  of  a 
gpecific  naiuiv  antl  higiily  infectious,  should  be  claAsiticd  iu  (he  list  of 
diaeiMW,  notification  of  whieh  has  to  be  sent  to  the  sanitary  authorities,  ond 
penallir-H  sh4>nld  l>e  enforced  for  wilful  exjiosni-e  of  childreu  sulVering  from 
vhooping-cough,  to  the  danger  of  other  children.    Childiieu  M'ith  whoopiug- 
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oou^'h  play  iu  the  struts,  travel  by  tmins,  cnbs,  omnihii!*pw,  ami  no  notiee 
is  lukcii  and  no  woutler  ejcprfH^ed  that  eiK'h  a  ihiug  kIuhiIi)  Ik:  allowtvl. 
It  is  wild,  *'The  child  has  only  got  the  whwjping-coujfh."  Yes,  tht  i-hild 
has  ouiy  a  distuse  which  oausos  one-fi>nrth  of  the  nnmial  mortality  of  chil- 
dren in  LiiiHlon, — only  a  disttu*  I'nfm  which  iht>tisaiids  of  chihln-n  die 
annually ;  and  yet  we  wonder  at  uur  high  infiiut  mortality.  There  i^  a 
great  wakening  to  the  truths  of  sanitary  science.  We  must  ninkc  eomc 
syeteiiiatie  attempt  to  ediieate  the  puhlic  on  the  preventive  mt«siirra  vrhicfa 
should  bo  adopted  to  limit,  check,  or  stamp  out  \vho<ipiug-eou^li. 

There  are  few  diaeafCH  aimut  which  there  is  more  lamentable  ignomooc 
aud  enrelet4Huei%s  among  the  public;  tlictti^h  it  it<  popnlarly  belie\'ed  to  be 
communicable,  yet  no  precautions  arc  taken  against  iufcillou. 

The  public,  unfortiuialely,  Ix'lieve  that  ever}'  child  must  have  wb<x»}>iDfr- 
COUghf  measleft,  ainl  warlet  fever,  ami  that,  as  it  murt  have  the»ie  dineofi^-s 
the  sooner  it  cuutnu!ti»  them  the  better.  \Vc  mni«t  endeavor  to  enli^htt-n 
the  public.  One  of  the  first  lessons  must  be  tliat  whoopingK>ouf;h  ta  nut  a 
neccA^ary  diseaw  of  childhoixl,  that  children  ore  nrrt  doomed  by  any  law* 
(if  Pntvidence  to  cither  nii'asles,  warlet  fever,  or  wli<Mtping-<xmf  h  ;  and  ncit 
we  must  insist  that  childixMi  sutfering  from  infectious  dl6ca.se?  sliall  not  lie 
allowed  to  play  or  in  any  way  coustirt  with  other  ciiildren,  Conlaipum  i» 
what  we  have  to  contend  with  in  who(i{iing-<'ough.  If  it  were  [KMBible  on 
the  same  day  to  isolate  all  the  children  suffering  from  thi$  dtsettae  and 
keep  tliem  in  quarantine  for  a  tengthene<1  periwl,  whooping-ooogfa 
be  staniiKnl  out.  Tin's  U  impmctiiiwblc.  We  may,  however,  do  much  tr 
dicck  aud  limit  it,  but  without  the  iuteUigcnt  a68i<jtaucc  of  the  public  « 
are  powcrlesa. 

n.   The  preretiiii^  meaMire»  nfcamiry  iu  check  the  epread  of  Mm  ttperii 
contttf/iiiWy — motlijietl  tjminmdnc  or  isoiation. 

Pertussis  never  ariws  spontaneously.  Spreading,  then,  by  noDtafporo 
we  must  establish  a  form  of  quarantine  to  keep  the  uidieallby  from  th 
healthy. 

I.  In  public  institutions  where  there  are  a  large  number  of  childre 
and  where  children  are  constantly  coming  tn,  i|uarantine  is  Decnaan* 
practicable.     It  is  jNiitifid  to  witness  the  sufierings  of  a  Im^  ourober  orr 
ehildren  in  pai-oxysm^  of  whooping-cough.    An  illnstrntion  from  ex|ieriea: 
will  sliow  how  mmji  can  be  done  by  iNilatJon,  cumbiucd  with  hygiene, 
limit  the  spread  of  wh«K»piiig-cough  among  children. 

Id  isiiii  I  Ttxik  charge  for  the  fir^t  rime  of  an  institution  in  whit^i  tb 
were  a  numlier  of  children  and  infanta.    There  was  a  uurscn*,  and  in  ih 
nursery  there  was  a  patent  cradle,  in  which  six  infants  von\t\  be  rocked 
the  same  time,  and  In  this  cradle  might  liave  licen  seen  six  little  ha 
waiti^,  strtiggling,  jialpitating,  choking,  iu  a  close,  {jolluted  atimispb 
The  Durscr\-  was  Ixidly  constituted.     Light  aud  ventilation  were  ImkI. 
all  coDtagia  become  more  vindent  in  polluted  air,  I  had  ample  opportnor 
of  witnessing  whoopingH'ough  iu  some  of  its  moet  painful  forma. 
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I  need  not  detail  all  the  stc|)s  taken  to  alter  the  conditions  of  sanitation. 
A  new  nurs<'n-  was  opewnl ;  even*  nrticlo  of  clothing  that  had  Ijoen  uwd  in 
the  old  uiirsiTV  wus  di^ti-oywi ;  and  only  fi-esli  adini^^f^itniH  to  the  institution 
were  allowed  in  the  new  nursen.*.  The  infants  who  Imd  whoop! ng-eough 
were  detained  in  t\\o  nld  nuraer)*,  whirh  I  imjtroveil  by  vpntilntors,  by  the 
free  ut^>  tif  dt-otlorarits,  and  by  absolute  cleanliness,  so  that  In  a  little  liiui> 
the  diiiteaiM.'  oiuoug  the  little  infants  iu  the  old  nursery  came  to  an  end.  As 
I  saw  nil  new  jmticnt'^,  I  mh^  able  to  ascertain  to  a  certain  extent  the  exi$t'- 
eoce  of  the  diaav-ie,  and  to  isolate  the  children  rii  another  series  of  ixxjuia, 
away  from  the  nurseries,  which  were  placed  at  my  disposal  by  the  managers. 
UihIct  the  new  eonditinns,  whoiiping-cough  in  the  intense  and  aggravated 
fiimi  in  wliich  I  lirst  .saw  It  beciune  unknown. 

In  all  |iiibliL-  iustiiutiom,  tht-n,  is*jlatiou  should  be  praetiso<l,  and  hos- 
jiital  provision  should  be  made  tor  the  treatiuent  of  the  disease.  It  would 
Ix*  well  if  we  could  send  the  children  of  the  vciy  iwxjrest  cla-sj*  to  a  howpital 
"whpn  tiiey  have  jKTluK-is;  1  mean  the  da-ss  who  live  in  one  room,  in  which 
iather,  mother,  and  children  live  and  sleep.  Such  a  eonrse,  however,  is  im- 
practitable.  This  cla.s.s  i^  the  puzzle  of  sanitariaas,  and,  I  may  say,  of  the 
[«ge.  How  to  n'ac-h  them  ?  How  t4)  hel}>  them  ?  Wc  must  teach  them  the 
St  precautions  under  their  conditions ;  we  must  impress  on  them  the  evil 
cniLsed  by  their  allowing  their  children  to  play  with  other  children  when  in 
a^tiites  of  disease.  Other  simple  truths  may  be  ui^*d,  as  to  the  value  of 
«.-lt-nnlinei^s,  fresh  air,  light,  etc. 

Our  difticnlties  become  less  when  we  have  to  dt'al  with  the  higher  and 
xniddle  classes.  It  is  piKsible  fitr  thos4'  wlio  have  lai'gi"  houses  to  give  up  a 
ruoui  to  the  inti-ctod  child,  to  keep  other  chUdreu  away,  and  to  carrj'  ont  a 
Ibnn  of  cpuirantine. 

It  has  been  reeormneiMirtI,  when  whfioping-oough  is  epidemic,  (hat 
fiunilics  in  a  i>ositiou  to  remove  should  take  their  eliildi-en  away  to  the 
muntry  or  the  wa-side.  This  I  cannot  approve  of.  The  ronmval  is  not 
always  efficacious :  in  too  raatiy  eas<*s  it  simply  means  transfemng  the  dis- 
ease from  one  Im-ality  to  another,  the  ohildren  frequently  breaking  out  ou 
their  arrival  with  the  ven.'  disease  they  have  been  carried  away  from. 

If  we  ci>uld  establish  among  all  classes  a  belief  in  the  value  of  pre- 
ventive nicasuivs.  the  disensr*  woidd  become  rarer,  and  when  it  did  occur 
active  stejw*  could  be  taken  to  limit  it. 

Isolation,  then,  is  the  first  pmpliy lactic,  and  each  family  must  be  taught 
how  to  rarr)'  it  out  as  fully  :is  their  circumstances  and  their  house  permit. 

2.  Clothing  and  articles  uso<l  by  patients  sutfering  fntm  jK-rtussis  may 
airri'  the  contagion :  so  that  all  such  articles  should  be  ilisinfected, — if 
available,  by  beat ;  if  not.  by  some  form  of  disiulwtant.  The  clothing  of 
infants  is  not  ex|>ensive,  ami  the  cheajM^st  plan  in  the  end  is  to  burn  all 
suspected  clothing. 

U.  I  nee«l  soy  only  a  few  words  alwut  the  general  hygienic  conditions 
of  hrniseholds.     We  know  that  disease  loves  dirt,  that  foul  air  and  «?wer- 
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air  are  the  favorite  elements  in  which  contaf^iun  thriven :  so  that  we  nuat 
inniist  that  the  rliihlreu  in  any  inltvtcd  houtie  sliall  have  all  the  advant^n 
oi'  oluiulijH'ss,  pure  watvr,  I'lvsh  air,  light,  etc. 

4.  It  will  nnturally  \>o  aekeil,  Do  you  prop<iHe  to  keep  the  eJiiM  in  one 
rrxmi  (hiring  the  whole  |K!ritxl  of  whooping-coii^h  ?  I  should  tint  iidvool* 
litfing  wj,  but  in  certain  i-a^os  more  harm  is  done  by  sending  the  duldrvn  out 
into  the  air  thau  by  the  raeaisure  of  keeping  them  in.  The  children  afTertcd 
hIioiiIcI  hav<>  i'n-ali  air,  and  they  may  iHlvautageuuHly.  the  wind  and  w^cather. 
being  favurubk-,  bo  sent  out  to  breathe  pure  atmuspheric  air, — to  bo  di»- 
infeeted,— eare  being  taken  not  to  bring  the  little  one?  in  contact  with  other 
childri'n.  Oxygen  is  tlie  greatci^t  of  (lisinftx-tants.  l)nt>  Httcnliun  mii<t  tie 
paid  to  ihe  underclothing  of  children  sufl'eriug  from  pertuiwiii ;  tJjcy  munt 
Ite  wannly  cliwl. 

Oxygfn  lA  u  destnjyer  of  eonti^rion,  and,  thanks  to  this  power,  the  vim-        — 
Icnre  uf  all  tht;  zymotic  clai^  uf  di.-H>:mr»  ib  !R4«'neil  :  fm  that  any  objectioo     .^b 

which  might  ariiie  on  the  ground  that  by  sending  diildren  out  the  puimn 

germs  might  be  wafted  away,  uau^iug  a  spread  of  the  disenee,  is  mioi m- 

mizixl. 

Common-scDsc  principles  must  guide  the  mother :  slie  must  be  told  tbalP'.tf^KJ^ 
in  |iertii»i«i8  the  mucous  membrane  la  In  a  highly  irritable  cowlitioD,  that  ^     u  * 
damp,  |H*nc'tniting  wind  will  convert  a  siimple  ou*'  of  perlusiffiH  inti>  n  i^ta-m^w-mti'' 
plicated  one,  that  the  constitution  of  the  child  mu«:t  be  etudivd,  whcthcK-^^»^.-i<:l 
strong  or  delicote,  etc.     A  few  days'  entire  confinement  to  the  houw  is  a 
less  evil  than  one  honr'a  exposure  in  unsuitable  weather. 

III.  PcrtuMtfis  in  J^ufjUc  JmttU'ilions. — lu  public  instttutiuufi  ctiildiw 
must  have  cxcixise,  but  with  judicious  management  thi*  can  be  effect<*^*^rt« 
without  bringing  tlie  infectetl  in  contiu-t  with  the  uninfected.  The  exeis-^3ici< 
cising-grouml,  if  nmall,  cau  be  used  whcu  other  children  are  in-doore.  I  Jt  7ji 
foundling-hospitals  ainl  otiier  similar  institutions,  the  ingennity  of  the  oOF*^-«:>ffi- 
cers  will  b4?  taxed  to  pntvide  for  isnlatiim  and  exercisv,  but  tjjcy  will  be  we^^^?^// 
rt^iHiid  f'T  the  trouble. 

In  th'KM-  iui^titutiuns  wherein  whoopiug-cough  is  now  not  a  visiti>r  bm-mzJ^t 
one  of  the  family,  hxiked  upon  as  n  netv^mry  nmditinu  of  hohiee  and  chiS  ^a'll. 
dn-n,  1  (-an  imagine  thiit  ii  serious  amount  tt(  truublc  will  be  iuvolvnl  flH 

any  cfl'ort  at  isolation,  and  maiiagei's  may  stand  aghast  at  any  attempt  I^B 

stamp  ont,  limit,  or  eheek  it.     It  is  pctssible  tn  limit  it ;  and  it  ia  a  wor-^wrir 
that  j'hoiild  Ix'  done,  even  l)iout;h  it  may  cost  time  and  money. 

Witliiu  my  own  recollection,  erysipelas,  hospital  (rangrene,  and  bed 
were  regarded  as  <fiiiditi<in«  neees-sin.'  Ui  surgiral  openitious  ami  hosjiitnli 
We  do  nut  now  believe  such  fidw  doctrine.     £rysi|K-lu5  aiwl  hospital 
grcne  followc<l  ou  dirt,  uncleanliness,  foul  air;  bed-s«iri's  were  produiw) 
Imd  and  careless  minting,  by  dirt.     They  slitod  almost  in  the  relotioa 
cause  and  effect.     They  are  now  unknown  iu  well-managed  liosfntabt 
if  they  occur  we  may  take  it  for  graiito*!  there  is  some  ilefcit  in  the  hygiei 
arraogemenla  or  in  the  nm^t^.     WhfK>ptng-coug}i  will  flourish  and  th 
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a  colony  of  infants,  it  will  remain  there,  and  will  be  handed  down  to 
K"  next  iroloiiy,  unless  jwnne  stejM  be  taken  Ut  cl«-trov  it. 

It  may  be  difticult  to  provide  isulatloii  for  a  aiimber  of  in&nt8;  in 
?rtain  institutions  there  ia  such  a  large  atiniial  supply,  s«eh  an  influx  of 
ifants,  tliat  the  artitniiiitxlation  re<|iiir'wl  nii^lit  l)e  tlumj^ht  to  \te  cxi-esHive. 
Ctti'utife  and  PaUiaticf  J/fcWHres. — The  scieutitit'  physieiaii  ilocs  not 
Hid  to  cure  scarlet  fever,  typhoid  fever,  measles,  small-jxix,  ete.,  bnt, 
like  the  hclni!<maii  at  the  lifhii  of  a  ship,  he  strives  Ui  guiih-  their  t-uiirse,  to 
pilot  hid  patieut^i  safi;  to  land, — to  rct-uvfry, — avoidiu);  ihti  rocks  and  reefs, 
or,  in  other  words,  the  pompltcatlchns  which  may  arise.  Circat  skill  is 
I^Kfpiired  in  this  pnx^ie^,  even  though  alt  the  above  dis^^^^es  natumlly  tend 
to  reeovery.  Like  tht-se  diseases,  whuuping-eonfrh,  as  a  rule,  runs  a  i-e^^ular 
«nin<e;  and  thi'  efforts  of  the  physician  must  Ix;  diivct*^!  to  strering  safely 
thrfxifrh  the  perils  which  gurrouud  it.  His  aid  is  valuable,  even  though  he 
iloeji  not  pretend  to  cure  in  the  aeuae  lu  which  the  word  "cure"  is  eommimly 
understood. 

I  Many  speeifies  have  been  introdiH*tl  elainiin^  the  |wtt'er  of  arresting 
the  diseatsf ;  mi>st  of  them  have  proved  wortlikss.  Moreover,  it  wtnild  not 
be  far  from  truth  to  say  tliat  nearly  all  the  drugs  iu  the  I'harmacopojia 
have  been  tried  :  arsenic,  alnni,  acetic  acid,  antimony,  beuiiine,  Ijelladouna, 
bryony,  chloral,  wiuuaUi^  indit-a,  rautharides,  (xjchinud,  erotou  oil,  ehlunw 
fonn,  carbolic  acid,  drosera,  ether,  hydrocyanic  acid,  hyoseyamns,  ipceaeu- 
inha,  iodide  of  silver,  lol^elia,  latidainim,  morphia,  niL\  vomica,  nitric  wid, 
[)etruleum,  potassium  ualtH,  turjicntSnp,  sa]i<;ylic  aciil,  quinine,  have  li^-en 
•eoommendrtl  and  prai«c<i  fov  their  efficacy  by  various  writere.  Blistering 
uwl  blewling  hav*-  had  their  advcx-ates. 

I  We  have  previously  referrtsl  to  the  various  hypifthi-ses  on  the  nature  of 
Wrtusffls.  The  treatment  by  the  li^dit  of  what  I  rcjjawl  as  the  mosit  ten- 
able theor)'  i\tH>n  not  enable  us  to  aKirt  the  disease.  We  ninst  treat  the 
jkeease  aceordiufr  to  the  sta^i^-s. 

I  1.  The  first  stage  (tttafiium  pt^romit),  romin;;  on  hisidiously  and  with 
Ite  ordinary  symptoms  of  catarrh,  induces  pju'ents  to  treat  the  disease 
heniselves,  so  tliat  we  do  not  often  have  au  opportunity  of  seeing  tliia 
^At^.  The  indications  for  trcatnu'nl  are  simple,  and  dejK'nd  very  much 
ipon  the  constitution  of  the  child,  state  of  the  weather,  and  condition  of  the 
koii^iebohL  If  possible,  and  dia;ri>osts  be  verifiable,  precautious  must  Ik* 
■ken  to  protect  other  ehiklreu  from  infection.  TIten  next  the  child  nnist 
le  kept  in  an  etjuable  atmosphere,  and  lie  Mamdy  elnd,  proper  attention  at 

rr' same  time  Ixnug  jtaid  to  <ltet,  which  should  be  phtin  but  nourishing. 
mild  aperient  may  be  re<juirc<l,  and  some  simple  saline  mixture  may  be 
pveu  with  advantajre.  We  have  found  no  advantjige  in  depjirtinR  from 
Jbe  old-fiL^hiuned  plan  of  treatment  in  thi.-»  fii-st  stage.  We  have  not  seeu 
piy  case  abc»rted  by  either  an  old-  or  a  new-fashioned  remedy.  If  in  the 
fcr«t  stage  there  lias  been  gretit  irritation  and  (he  rough  is  tnjublesonie,  a 
^Smple  mixture  of  ipecacuanha  with  syrup  of  stjuill  will  be  found  of  great 
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tlttC  the  leading  iiidicatiuim.are  to  allay  irrita- 

In  this  stage  it  will  be  foiiud  uticliil  to 

m  carUm  cone  cliar^ed  with  milphuroii^  aoidj 

ly  to  another  ro«)m ;  or,  if  a  cudc  \ib  not 

■■nr  be  ipiitnl.    Other  njreiits  may  Ix-  employed, 

ur  UiTiuol,  to  purily  tlie  atiiHHpliore. 

;  jBige  B  P*d<^t  luid  the  |ieeuliur  |iaruxyaiii  so  ehamc- 

B  tfilMiApd,  r  stn.inply  reroiumeiid  the  euceiis  i*ella- 

Hoe  llw  chief  iudit^atiouci  arc — tir»t,  to  pidliatc  or 

:;  MDOBdly,  to  relieve  tlie  irritability  of  the  lungs; 

at  e^Kdiinuiou.    Tli«>  IWUidontia  np|>ears  to  achieve  its 

fmm.    Chloratt"  of  |M»tu-s'iiiiiu  may  Ik*  of  ^reat  «'r\'ice, 

I  sbooki  give  to  belladouna,  and  iiifutit:>,  foituuntely, 

p^  tm  kaw  a  loknuace  for  it.    To  keep  the  broDchial  tubes  free  from 

taiMHiilMMl  of  ammSf  vf  csd  «i11  to  oiir  aid  the  viuuni  i|)ecactma]ue. 

k  9nw^  of  tiiiiiU  and  oarliuuate  of  jHitatw^iuui. 

JL  JUhr  a  varyii^  time  the  juiroxy^nis  diminish,  and  we'  reach  the 

i4«lML     Hst  duuige  of  air^-4>t]M>i'iaI1y  ^iea-nir — in  ino^t  Ix'iieliciul,  in 

'  "   an  almost  luugica)  iuflueuw.     If  the  MtU||rli  jx'rsigt, 

uft»  US  one  of  the  simpletst  and  l>est  forms  of  eheckiug  it, 

«r  cvca  a  grain,  may  )m>  ^ivtm  tlm>e  or  four  times  a  <hiy, 

%  dAI  *  2"tw  ttkl,  anociated  with  the  extract  of  belhulouua  iu  one- 

will  1^  derived  in  thir^  last  8tage  from  the  ittte  of  ph 
af  culi4i^'vr  oil  and  malt. 
lh»  kkM  af  tRMliaral  I  have  5ketchi?d  will  generally  bo  sufficient 
y^  bfttW  iiatiiMt  thiXHi^h  |)ertiu«i»  when  tlie  cai^e  la  t^iniple.     But 
^^Mi4&k(«MliiMiB  (iir  the  di>>turbiiiju;  elements  which  may  int^'rit 
-i-^  1^  ,^1^  «MAvt  Id  health  of  tlie  linlo  vo!»«el  we  are  guiding  ;  we  musl 
^  prrxarrt  tu  JmI  vith  children  of  i>eruliar  oc»nstitutiou»,  with  neuro^^^ 
wilk  Mb^vncca^w.':',  and  we  ^luill  have  to  study  all  thcrtc  chanio- 

&X  upon  a  nifdiciue  which  will  ctficicutly  co\)c  with  thein^^ 
ffcuL-.  w«  ^t  have  to  resort  to  the  bromide  of  jKitaBsium,  or  the  bromi<HH 
>>iiM,  fc»  aiWv  uen'ou?^  irritability  ;  iu  another  case  we  may  have 
•k^Nv^MM^  *L'vl.  to  check  vomiting ;  iu  still  another  we  may  luivc 
>  '    ^vA  uptiM  tlw  Q«r  of  <|uinine,  not  in  the  hope  of  cutting  shoit  llu* 
■^4  Hi  (4tfttttt  the  orgauii^m  during  the  stitiggic  which  is  going  on. 
a^  .t^  ^feui  bavv  U*  riug  the  ehuuges,  substituting  one  medicine  for 
r.  -«  iiiim.K<iC  thetn  so  as  to  make  a  conqmund  mixture  iu  whirl 
>iw>d  Mlwktnna,  bromide  of  |H>tasiiium,  bromide  of  aiunuminra, 
rith  hydrubroniic  acid.  etc.     In  &^me  okscii  it  inav 
l»  ^  cfrtoo  chlond,  or  mnw  other  powerful  nicilative  ;  v\  hibl 
jj^)[n,^  ia^Mam  way  al^*  he  re<{uirc<].  ^M 

Im  ftitfr  Imu^  been  praisfxl,  an<T  van'ou?  suljetanees  have  Ijeeu 
,^,  ((»  ifc*  porpose,  as   ctxaiuc,  ijuiuiue,  resort-in,  Iwozol,  *i 
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viIatEwt  favorite  a^  a  specific  ap|>ears  to  be  autipyriu,  given  iu  i<iiuill  doses 
ia  ft  Utile  syi-up.  Much  advautajje  will  be  dtrived  from  tbo  uasal  douche, 
lining  for  tills  purj>o«'  sorat'  alkaliue  water  with  nonie  mild  diHiiilect^iit,  as 
tiiyroul,  or  jHTiuaiigaiiute  of  [)otus^iiim :  the  pn-s-sagot^  are  thus  kept  cleared 
from  irritating  mutter. 

J,  I>?wis  .Smith  han  found  mrlMilicvaoid  vapor  very  useful.  He  udvir<(« 
"  three  teas|KM>ufulH  uf  the  saturated  ^ihitioii  of  carlxilic  acid  iu  water  enough 
to  eovcr  the  bottom  of  the  eroup-kettle  to  the  depth  of  tn'o  inches,  and  when 
thi(*  is  brought  nearly  to  the  boiling-pnint  the  vajHir  ia  inJialed  thnmgh  the 
Uil)es  every  hour  or  second  luiiir  (or  thi-ee  to  five  minutes,"  The  steam 
atomizer  can  be  used  with  a  solution  like  the  foUo^nng : 

ft  Acid,  curbollc,  ^h; 

PuULw.  cbtomt., 
Potuu.  bromid.,  At  ^ii ; 
Glyceriiup,  ,^ii; 
AquB,  Jvl.' 

H. 

If  the  steam  atomizer  is  not  practicable,  the  room  in  which  the  ohild  is 
«>n&ned  can  I)e  saturated  with  !<team  by  meaud  of  an  ordinary  kettle  con- 
Uiuing  the  sidutiou  advi»ctl  by  I'oulet :' 

Sjit.  tbyraol,   10  grammes. 
Alcoh.iV       260       » 
Water,  760       *' 

The  treatment  must  be  directed  to  meeting  s\Tuptoms,  and,  by  efficient 
SttTN'eillance,  to  prevent  com  pi  iaU  ions.  The  genei-al  indication:*  (hiring  ctm- 
vilescenee  are  !<imple:  fresh  air,  tonics^  sea-lwthiug,  gw^l  uourisliiment, 
pro|»er  protection  of  the  bixly,  are  all  rei|uired,  and  these  can  be  beat 
sectiFcd,  of  course,  by  the  riehwit  class. 

Great  attention  should  be  paid  to  the  diet  of  a  child  with  whooping- 
cough.  The  food  should  be  in  the  most  digestible  Conn,  iu  small  amounts, 
and  given  at  short  intervals,  ililk,  eggs,  soup,  puddings,  are  especially 
indicated,  and  if  the  child's  Btrength  be  much  exhiin**tetl  by  its  constant 
vumiting,  or  by  tlie  strain  from  the  jmpoxysms,  stimulants  and  tonic«  should 
be  employed. 

The  amplications  whidi  arise  in  whooping-cough  are  very  numerous. 
I  have  enumerated  what  they  are.,  and  for  their  treatment  must  refer  to 
the  special  iieodings  under  which  they  ait?  dcserilx»d  iu  this  work.  I  could 
luive  wirihril  to  ky  down  a  s|Kt*itic  trciitnient  for  pertussis  and  to  write  out 
its  formula,  but,  uu fortunately,  there  is  no  ejieeific,  though  we  can  do  a  great 
deal.     We  can  alleviate,  we  can  palliate,  and  we  can  prevent. 
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1  J.  L«irw  Smith. 
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VARIOLA. 


Bt  a.  D.  BLACKADER,  MJ). 


Definition. — Varinia  Is  on  acute  febrile  and  highly  contagious  didcaae 
affwliug  the  whole  system.  It  commences  abruptly,  after  a  definite  period 
of  incubation,  witli  an  initial  fever  of  from  two  to  tour  days*  duration.  This 
18  followed  by  a  cutaneouH  eruption  |iat«ing,  in  dtftcrniinatr  M*(]UPii{x>,  through 
the  several  stages  of  pupuk',  vesicle,  and  pnstnle,  finally  desiccating  and 
leaving  small  permanent  cicatrices  wherever  the  suppuration  has  invaded 
tlie  4leeper  tissues  of  the  skin.  It  is  one  of  the  most  hmth^imc  of  dLscoHiii, 
and  is  still  much  di-cadcd,  unt  oijy  iK-cause  of  the  high  mte  of  mortality 
incident  to  it,  but  also  on  acti>unt  of  the  liability  to  deformity  and  to  im- 
pairment of  function  which  frecpiently  rpault  from  an  attack.  In  tin;  great 
majority  of  cases  <me  attai'k  destroys  the  susceptibilit)*  to  subsequent  con- 
tagion. 

Synonymes. — Small-jM*x ;  German,  Blattern,  Pocken ;  French,  Petite 
v6role,  Picotte. 

History. — The  earliest  records  of  the  disease  are  said  to  be  found  in 
China,  where  writings  on  the  subject  dare  Iwu'k  as  far  a.«  ii.c.  1122  (Ilaeser). 
It  appears  to  have  bet^u  uuknowu  to  the  early  GrM>kif  and  KomanH,  although 
a  few  thinlt  that  the  prent  plague  of  Athens  (v.c.  A'-^}-4'26)  was  none  other 
tliau  suiall-pox.  Excluding  this,  the  first  apiiearaiK-e  in  Eumpeof  a  plague 
that  we  can  recognize  as  resembling  small-|H>x  in  iIa  symptoms  cKxrurred  in 
the  sixth  tvntur.*  ami  ravagrtl  the  couutrii's  along  the  shores  of  the  Medi- 
terranean. During  the  times  of  the  Crusades  it  again  appeanxl  in  epidemic 
forui  and  made  frightful  haviH-  in  many  of  the  more  southern  districts  of 
Europe.  In  England  it  ap|»earetl  in  the  thirteenth  century,  and  In  Northern 
Germany  in  the  fifteenth.  It  was  eonveycd  to  this  countrj'  shortly  after  its 
di.sc<iven.-,  and  in  Mfxi***)  Jn  one  yt^r  its  victims  were  conijmted  by  niilliuu;: 
(Curschmaun).  It  was  univei-snlly  regartletl  as  the  greatest  sooui^  of 
mankind,  and  was  estimatefl  as  causintj  one-tenth  of  all  the  deaths  among 
the  fmiuan  nuv  (Lii  Cimdamiue),  "while  Iwiviug  on  those  whiwe  lives  it 
e|iared  the  hideous  ti*acc3  of  its  power."  It  was  for  a  long  time  confounded 
with  the  measles,  with  the  pest,  and  with  other  papular  and  ]>ustular  skin- 
enipttons  (CursL-hnmnii).  The  fiivt  aiueliomtion  of  tlie  diwiise  ciunc  through 
inoculation  introduced  from  the  East  into  Enghiud  (.\.D.  1717),  whence  the- 
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practice  shortly  found  its  way  into  Northern  Europe  and  ^Vmerica  (1 721), 
aiid  wa*?  of  much  service  in  limiting  the  din*  effects  of  the  diijcasc.  Upoii 
liw*  disciiven.'  of  vaccination,  in  1796,  iiiocnlation  fell  into  des-uetudc,  and 
was  oHtlawc<l  in  England  in  1841,  as  toudiug  to  prupagatt-  the  dit^cose. 
Biucv  Jcuner'H  <lis(\)vcn-  Knuill-piix  ha^  lost  the  prominent  place  which  it 
held  in  mediciuc,  but  recurriuy  epidemics  fnim  time  to  time  warn  tin  tluit 
the  pliijtiie  has  lost  none  of  its  p<)wer,  and  that  the  uecesiMty  for  careful 
vuccinatiou  is  8ttll  imperative. 

Etiologry. — ()f  the  first  origin  of  sraall-jwx  we  have  no  knowledge. 
In  onr  day  t-vtyry  <«se  is  referred  to  a  previous  one,  from  which  the  con- 
ta^iim  luiH  been  rwvived  either  by  infection  or  by  inoinilation.  It  is  very 
readily  wmveyed  thnjugh  the  air.  Acconling  to  rctx-ut  opinion,  it  may  be 
oconmunimted  in  this  way  to  great  distances,  especially  from  ^luuU-pox 
bos|Mtals  (Power).  The  c<mtagium  appears  to  be  of  a  very  clinging  nature : 
rlothit^,  bodding-niatrrial,  and  surli-jike,  attainte<1  by  the  aecretions  or  ex- 
hahitioDs  of  the  body,  retain  it  in  an  aetive  cumditiun  for  a  hmg  time,  and, 
unle^  verj'  carefully  <lit*inft*eted.  may  l>ecr)nie  the  means  of  propagating  the 
dicK-SM>  mtmths,  or  even  yean*,  afterwards,  (t  is  liable  also  to  be  spread  Ijy 
persons  so  slightly  affected  by  the  diause  lliat  its  tnie  nature  is  overI(M>k«I 
ami  they  are  allowed  to  attend  to  their  daily  business  and  to  associate  with 
others.  In  cbiUiren,  also,  cases  have  occurred  of  m  mild  a  nature  that  no 
erujrtion  appeaix-d,  yet  were  they  the  mcims  of  comiauuii-ating  the  distint-t 
disease  to  otliers  (Collie).  Unless  extreme  care  Ix*  taken,  it  is  alsij  liable, 
perfaapH  more  than  any  other  disease,  to  be  earrietl  by  physicians  and  nurses 
fitim  one  jiaticnt  to  anotlu'r.  The  contaginra  is  must  likely  cr'inniunicable 
from  the  onset  of  the  initiatory  fever.  Probably  all  the  secretions  and 
excretions  of  the  Ixxly  ctintain  it  more  or  less,  bnt  it  is  present  in  its 
mosi  active  foi-m  in  the  contents  of  the  vesicles  just  before  they  be»«me 
icro-punilent.  The  patient  is  infectious  so  long  as  any  particle  of  the 
original  eniption  n>niaiiis  adher(^>nt  to  his  InkIv.  CoixUtions  of  soil  and 
diniate  have  mi  effetrt  on  it,  Wlierever  prwlisposed  persons  are  subject  to 
(imtajrium,  there  will  it  break  nut.  This  predis[iiisi(ioii  to  it,  tJinugh 
er[ually  stror^  in  all,  is  very  genernl,  except  when  nniiullt-d  by  etticient 
\iiccination  or  hy  a  previous  attack.  It  is  (<aid  that  a  very  few  can  Ixiast 
|.Jbununity  fntm  it ;  but  this  may  be  cnmsidercd  doubtful.  "Susceptible  ]ier- 
Ibos  almost  invariably  contract  it  on  their  first  e.Tposun-,  even  if  the  expo- 
wnp  lie  of  short  duration"  (Collie).  No  period  of  life  is  exempt,  although 
it  is  •itatcd  that  the  pn-dispositlon  to  it  is  less  in  the  earlier  months  than 
after  tlie  first  year.  Even  nterine  life  docs  not  exclude  the  disease.  Infants 
have  been  Iwrn  either  alrtaidy  ill  with  small-p4)X,  or  with  traces  of  having 
>»onc  throiigli  the  disease  ;  but  this  is  nirc.  "  As  a  nde,  the  ftetns  e9ca|)08, 
^rvvn  if  the  mother  Ix-  suffering  from  small-pi>x  ;  and  if  the  new-lK>rn  infant 
V"  %Ticfiuated  within  a  few  hours  of  its  birth  it  usually  e6ca|»es,  e\'cu  where 
It  tt  bom  in  a  small-pox  ward"  (Collie).  Sex  makes  no  difference  in  sus- 
«ejitibility ;  ntc«  doce.     Colored  raises  iu  general  are  much  more  prone  to 
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die  disease  than  the  white;  the  negro  is  especially  susceptible.  . 
fivtiiieiitly  met  with  in  the  children  of  tho  more  educated  classes,  among 
whom  vaccinatiou  is  carefully  jtcribrmed,  tliau  iu  the  poorer  and  let«  edii- 
eated,  who  are  apt  to  be  careless.  The  presence  of  chronic  disease  exerts 
no  influence  on  suswptihility,  hut  childiTn  ill  with  anothpr  infertinns  (li<w>ase 
are  tolerably  secure  for  llie  time  iK'ing.  They  l>eeome  again  i^nsc^'ptible, 
however,  during  convalesoence.  As  a  rule,  one  attaek  removes  the  liability 
to  (xintmct  the  di^ea^e,  hut  it  is  asserted  tliut  certain  conditions,  sueh  a» 
puberty,  and  change  of  climate,  favor  the  reawakening  of  the  i>rcditipOHi- 
tion.  The  contagium  of  small-pox  exitibits  much  variation  in  ditlereul  epi- 
demics as  rc^rds  ita  intejisity,  its  course,  and  the  apjtearauce  of  R|N¥-ial 
Byraptoms  during  tlie  pi>>gress  of  tho  dist'U&(.\  ^m 

PathologT  and  Pathological  Anatomy. — The  present  state  of  aioH 
knowledge  does  not  warrant  any  definite  statement  as  to  the  exact  nature 
of  the  contagium,  for,  so  far,  it  haj*  bafflwl  the  re!*earrh<'H  of  the  m««t  care- 
ful investigators.     iVtial'Jgy  would  [Hjiut  to  the  presence  of  some  mieriH 
organism,  and  it  is  probable  that  ere  long  .some  special  micnxticcue  will  l)e 
discovered  Ixwring  8|wcific  connection  with  the  diacjisc.     The  latest  invest^H 
gatlons  of  Guttumnu  have  itsulted  only  in  finding  in  the  pock-lymph  th^^ 
well-known   staphylococcus  pyogenes  and  micrococcus  albus,  neither  of 
wliich  huA  any  <Icfinite  connection  with  tlie  8|)eeific  process.     The  ooloni^H 
of  bacteria  als*)  found  by  investigators  in  the  internal  oi^ns  (lymph^lands^^ 
kidneys,  liver,  and  ?plcen)  are  due  to  septic  processes  oomitlicatiug  r^niall-p* 
and  are  not  peculiar  to  it  (Baginsky).'     The  clisiraeteritttic  anatomical  lesi 
(tlie  jMJck)  of  small-jxtx  is  found  in  the  !»kiu,  where  it  fir^t  ap|H<fln*  as 
discrete  macule  due  to  a  circumscribed  hypenemia  of  the  corium.     As 
ciated  witli  this  congestion,  changes  take  place  in  tlie  adjoining  cells  of  the 
rete  Malpighii,  swelling  them,  and  raisiug  the  outer  layers  of  the  cjiidrrm 
in  a  hard  papule.     In  tlic  eelLs  towards  the  centre  of  the  lesion  these  chaugus 
ossnmR  a  necroliiotic  rharjieter,  tnuisforming  the  cells  into  elondy  flakHi 
destitute  of  nuclei,  while  toM*anls  the  perlpher.-  active  pixjUferation  takts- 
place.     At  the  same  time  an  exudation  of  char  serum  occurs  from  the  uinwi 
layer  of  the  corinm,  l^et^veen  these  altered  cells  of  the  rete  ^falpighii, 
ac|)arnting  and  compressing  them,  and  gradually  converting  the  papule  intu 
a  vesicle,  which  incriHises  in  size  under  the  continued  exudation,  until  a 
width  'jf  two  or  three  lin<*s  is  reached,     ilaiiy  of  these  papuleri  are  formed 
around  the  orificea  of  a  hair-follicle  or  sweat-gland,  and  the  und>ilication  in 
Bucli  is  pi-oduced  by  the  less  yielding  nature  of  the  epidcrm  at  such  poiuta; 

>  Rix-c-iitly   MHi-otta,  of    NitfiliX'i,   a)^'i<>rt-4  tliut  ho  has   ohuined   n  tiju-L-inl   iitirn.> 
(iiiitTiKHK-iniH  U-tnignmii)  liy  imiliinj;  culliirwi  iti  n  slightly  alkftline  in(.-(l)um.     Tlit- 
Ihui;  procun^  hav«  a  flne  orntiire  wtl'T,  nni\  pnwluw  oiitnpk'tv  Anion  of  the  ^cnim  o^  y^Aa 
in  friiin  iwcQty  divvB  to  a  month.    Tbt««  solutions  hitrn  tn  intenso  alkaline  n«ctiot],--^ 
wliich  h«  thinks  ra&y  hur^  s  thtrapt^uUoa]  IxMiring.     In<x;ulHtioiu  cm  oilve^,  even 
culture  uf  tlte  eeventh  goiieration,  pr<>du(>?  piutuleo  id^oticnl  with  those  of  vacriaiu.    { t 
Mm*,  firm  Mnl.  dr.  VEnfancr,  January,  1887.}     These  cuncliuidiu,  howertir,  bare  nut 
been  verified  l>v  other  ob«erven. 
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but  in  others  It  is  due  to  the  nxtgulutioD-ueerosis  of  the  ccutral  celU  which 
form  unviflding  IkiikIs,  while  tho  surrounding  epithelial  ceiU  ondergo  pro- 
lii'eratiuii  and  iH^timt-  rai.sotl  with  the  exudatiuu-Hcrum.  By  about  the  ^ixth 
day  the  i>ock  has  bettjme  fully  developed,  the  central  IniuiIs  liave  given  ^ray, 
and  it  in  uiiw  full  and  nmnded.  while  itM  contents  have  lost  tlieir  opalescent 
character  and  arc  puritorm.  The  surrounding  tiiuue^  in  the  mean  time 
have  pnrticipatetl  mure  or  less  in  the  iufloininaton'  retb-tiou,  and  a  red  and 
swollen  areola  Hitrninwls  the  pcK'k.  Wlien  the  pustule  is  mature,  desic- 
cation euimuencx*^.  Should  the  epiderin  hreuk,  the  ontiteutii  e«ai|ie,  and 
(Turts  are  formed,  but  fret|uent]y  merely  desiccation  takes  plat*  and  by  tlie 
fulling  in  of  the  epiilerm  the  apiH-aninee  of  Hetv)ndar)'  umbilication  is  pro- 
dutx-d.  t-i<'atrizatiou  goes  ou  uuderneuth  tlkctie  crusts  and  i«-al)^,  which  are 
gradually  r^hcil,  leaviuK  the  new  tissue  of  a  hght-bmwuisli  or  purpliith  hue. 
The  amount  of  sub9ef|uent  pitting  depends  on  the  loss  of  substouce  suflered 
by  tJie  underlying  pajiillie  duriiij^  suppuration.  Similar  lesions  to  those 
found  on  the  shiu,  but  unt  su  lypititl,  art?  found  on  the  mucous  mendiranee, 
— pnnei]ially  on  those  which  are  expoeed  to  the  air.  Those  of  the  moutbi 
pharinx,  nares,  laiynx,  an<l  tnu'hpa  are  the  most  frwjueiitly  aflected,  hut  in 
severe  coses  they  are  found  extending  into  the  brom-hi  of  the  second  or 
third  onler,  aWi  in  tlie  upper  part  of  the  oesophagus,  in  the  reetimi  near  the 
auuH,  in  tlie  vulva,  in  the  vagina,  ainl,  verj*  ranly,  in  the  unthra  eltwe  to  its 
Mrilicc.  The  bluod  in  latal  casLii  is  dark  and  coagulates  imperfectly.  There 
\s  congestion  A*  all  the  internal  oi^ns.  The  mucous  membrane  of  the 
tDfPUth  and  up[>er  air-pas«iagi?s  is  hy[>enemic,  ita  t*urfaoe  covere<l  with  brown 
tenacious  mueus,  under  whi<'ii  lauy  be  seen  tlie  charaeleristic  IcKiuns  of  the 
diseaee  in  the  stage  at  which  death  occurred.  In  the  more  severe  coses 
potcbw  of  diphtheroid  inembrane  are  not  Infreipiently  seen  covering  exten- 
sive ulcerations.  In  tlie  lungs  iu  ehildreu  signs  of  bronchitis  are  generally 
pnsent,  and  catarrhal  pneumcmia  is  not  infrwpienl  as  a  sequence.  Croupous 
poenmonia  during  the  eruptive  stage,  and  pleurisy,  are  also  n»et  with.  Tho 
cxuibtion  in  pleurisy  is  wro-purulent  at  first,  but  it  veiT  ra]>idly  becomes 
purulent.  IVri<-nrditis  is  sometimes  observed.  Endctcaixlitie  is  more  rare. 
.\enle  fatty  degeneration  of  the  rardiae  muscular  tissue  has  been  reported 
by  Desi'ndH  and  Hnchard.  On  the  gastro-iutcstiual  mucous  menthmne  the 
i£)lliclc«v  arc  found  enlarged.  IVyer's  |«itehe8  in  children  are  swollen  and 
ted,  with  the  exception  of  those  near  the  valves,  which  esca|K.'  (Collie). 
Acute  articular  iuHimimatlon,  with  scro-pumlcnt  etfusion  afl'ectlug  prin- 
dpally  the  lai*ge  joints,  is  not  uncommon.  In  the  etitaneons  tissTics  ab- 
BCCOMo  are  frwpient.  Erj'sipelas  is  not  generally  met  with  outside  of  the 
iiifr'piluls.  (langrene  of  the  vulva  is  occasionally  seen.  Septica?mia  and 
pyieniiu.  asrioeiated  with  metastatic  abscesses,  are  frequent  causes  of  dfaitli 
in  the  later  stages  of  the  disease.  In  the  ner%'ous  sj'stem  we  tind  few 
puhological  changes  oorrcsponding  to  the  severe  demngeraents  manifested. 
\V\«lphxd  hasdemoustra(<il  numerous  disseminate  eentn^-i  of  inflammation  iu 
thi!  spinal  cord  an  the  cause  of  the  paralysis,  or  ataxia,  which  occurs  uoco- 
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sionallr  ag  a  ae()uence.     Collie  moutiona  two  cases  where  extensive  hemur- 
riiaj^  was  found  iu  the  brain,  awl  Curs*>hma«ii  om-  where  an  cfiui^ion  of 
bluuil  took  place  into  the  nerve-sheaths.     Thf  tnie  pustule  ha-*  never  been 
known  to  ocenr  on  the  cornea ;  on  the  |uilp(?bral  tuujunctiva  It  is  nirely 
if  ever  seen,  but  on  the  ocuhir  (-oujuuctiva  it  is  not  very  iufrttineut.     Its 
fevorite  position  here  is  alx)nt  half-wny  lietwtfn  the  cornea  and  tlie  inna^^ 
camUiiM,  and.  mtire  rarely^  abont  midway  l}etweeu  the  cornea  and  the  oot^H 
canthus.     Tliere  are  seldom  more  than  two  or  three  pustules.     They  are 
small  and  surnjunded  by  a  deep  inJetTtion  ;  their  epiUielial  covering  in  tronn 
lost,  leavini^  a  round  yellowisli-white  ulcer,  resembling  an  ordinary  |Aly<^ 
tenuta.     The  more- to-be-dreaded  keratitis  sets^  in  about  tlie  fmirteenth  <lay 
aA  a  »mall  ulrer  on  the  marjjfin  of  the  ooruea,  leading  to  perforaiiun  wilh 
total  dtriitnictiou  of  the  eye.     Iritis  and  inHunmmtiou  of  the  deeper  struc- 
tures are  very  rarelv  met  with  except  in  connection  with  the  above     Th^| 
ear  is  said  to  suiter  more  frequently  even  than  the  eye,  but,  a.«  a  nde,  n^^ 
pustules  extend  !)eyond  the  milila^inoU'^   [Mirlion  of  the  auditory  ranal^^ 
Hypenemia  and  iullanunatory  swelling  extend,  however,  fi-equenlly  inl^H 
the  deeper  parts,  and  iK-casionally  spread  to  the  membrana  tym|Nini.     In- 
flammutory  nianilrT'tations  have  also  l>een  found  on  the  mu<xius  niend>rauR 
of  the  middle  car,  but  never  any  pustules.     In  the  sligiitor  hemorrhage 
formft  we  have  more  or  less  sanjruine<>iis  exudations  into  ?*imie  or  tminy  of 
llie  }H>ckd,  and  into  the  skin  immediately  lieni^th  the  |iapi]lan.'  layer.     In 
the  severer  forms  larii*  and  small  extravaiiation.s  uf  bliKid'take  place  into 
the  skin  and  umlemeath  the  vesicles  or  pustides,  and  from  many  of  th^H 
mmxius  membnines.     In  the  most  malignant  form,  pur]>iini  variolusa,  th^^ 
true  papules  of  the  disen-ic  arc  said  to  be  wautiug ;  but  Osier '  saya  that  fn^ 
quently  even  in  these  eases,  if  carefully  lw»ked  for  upon  the  forehead  and 
wrists,  they  may  Uf  discoventl  at  the  end  of  the  second  or  early  in  the  ihinl 
day,  but  the  rapidly-extending  eceh\'mo9es  s<^»«jn  hide  them,  and   it   may 
afterwards  be  dittirult  even  to  feel  them.    Pi^t-mortem  examination  reveals 
large  and  small  hemorrhages  into  many  of  the  viscera,  ecchymfwes  under 
the  scr*-)us  mend)ram's  on  the  surface  of  the  brain,  heart,  lungs,  liver,  and 
kidneys,  and  extravasations  into  many  of  the  mucous  membranes.     There 
is  almost  invariably  an  extensive  fffimion  (tf  bloorl  Itehind  the  kidneys  int^H 
llie  retro-peri tnuca I  tissues  and  along  the  course  of  the  ureter.     In  additio^^ 
Ponfick  and  Osier  call  attention  to  the  firm  dense  condition  of  the  heart 
and  alxlouiinal  glands  in  tlie;*e  forms  of  llip  ilit^ea-se,  in  contrast  to  the 
and  iriiil>le  wmdition  <»f  these  oi^ns  tbund  in  variola  vera. 

Symptomatology. — The  pefifx!  of  incuhniion.     From  the  time  of 
reception  of  the  contaglum  to  the  fir^t  appearaiKv  of  the  initial  fever 
child,  as  a  nilc,  pivsents  no  abnormal  symptom.-,  and  ap[M>ais  to  W  in 
ortlimin-  health.     Occasionally  an  amount  tif  irritability'  and  iteevishness" 
unusual  to  it  may  l>e  noticetl,  and  some  authors  have  observed  a  marked 
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pallor  in  the  face ;  but  such  symptoms  are  infrcquont.     The  length  of  this 
stofcv  is  in  ppHPral  fnmi  ten  to  thirteen  days.     Vcn-  rarely  in  it  shortened 
to  eight  days  or  lengthened  to  fourteen  or  fifteen.     In  severe  heniorrliagic 
tx-pes  it  \»  said  to  lie  from  six  to  nine.     The  sfafff  of  invtmon  generally 
oonies  <in  Miiddeiilv   witli  symptomji  of  severe  fev(T,     The   vntmg  rhild 
beiomcs  fretful  and  rt:-tless;  its  skin  is  hot  and  may  l>e  either  dry  or  jK-r- 
Hpiriiig ;  vomiting  seta  hi  early,  and  is  generally  persistent ;  there  may  be 
o)nHti(Mitiou,  bnt  in  yonng  children,  and  in  severe  cases,  diurrhmu  generally 
prevails  for  at  least  the  first  four  or  live  days.     The  respirolion  is  inirried, 
dmwainesri  comes  on,  and,  if  ohl  enough,  the  child  complains  of  severe 
headache  and  constant  pain  in  the  loins.     Kro(|uently  there  is  alKJominal 
pain  of  a  colicky  character,  which  is  increased  by  pnessure  in  the  epigas- 
tric region.     The  drowsiness  may  di>e|M>n  into  stupor,  and  convuUions  or 
delirium  set  in.     The  fiwt  onset,  in  severe  case8,  may  be  with  a  eonxTilsion, 
Seom  which  the  chihl  fHisses  into  a  stale  of  stuiMjr  only  to  Ik-  broken  by 
npeated  wmvulsions.     In  older  children  the  first  complaint  is  generally  of 
chillin^s,  with  or  without  a  distinct  rigor;  this  is  followeil  by  pyrexia, 
great  prostration.  voinitiiLg,  and  foutiniions  l)ack:whe.     Sometimes  we  m(H»t 
with  a  temporary*  paraplegia  of  the  lower  liml>s,  with  complaint  of  a  feel- 
ing of  numbness,  ami  not  infrccjuently  with  an  incontinentx'  of  urine  and 
fieccs,  which  i>asses  off  in  a  few  days.     The  tougue  ts  euated,  the  tip  and 
cdgei^  being  of  a  deep  nxl ;  the  phan-nx  in  many  cases  is  oongestod,  but  not 
to  tlie  same  extent  that  it  is  in  scarlatina.     There  is  much  variatiiMi  in  the 
dcfjce  of  fever.     The  temtx-ratun*  in  the  axilla  may  vary  from  102'*  to 
10.^°  Fahr.     The  pulse  is  full  and  frer|uent.  and  ranges  from  120  to  IGO. 
The(*e  symptoms  last  until  the  apjH'anuK'c  of  the  rash,  which  generally 
takes  place  on  the  tliirtl  day,  tlumgii  it  is  sometimes  delaywl  until  the  fourth. 
Sydenham,  qnoterl  by  Troussi'au,  says  the  longer  the  eniptinn  i-»  delayed 
the  milder  will  the  attack  iM> ;  hut  <'iirs<'hnmnu  thinks  thi^^  inferen<<e  nn- 
^'arranteO  for  all  epidemics.    Certain  it  ts  that  the  x'iolence  and  iutcusity 
of  this  sti^  ape  no  reliable  Indications  of  the  seventy  of  the  attack,  but 
auv  often  mn<*h  iufliiencod  by  the  temperament  of  the  <'Jiild.     Frequently 
"the  most  violent  symptoms  at  this  stage  in  a  nervous  child  evejituate  iu  a 
lutmile^  varioloid,  but  sumetimes  the  tender  eonsritution  of  the  infant  may 
"foil  beneath  the  severity  of  the  onset,  and  death  ensue  liefiin-  the  eniption 
^mn  make  the  tliagiHwis  certain.     In  a  verv'  few  the  iuva'tion-«vm|itomfl  may 
lie  .*»i  mild  as  to  be  quite  overlooked  by  the  mother.    One  such  ease  ocerured 
"to  myself,  whtTe  no  cross-questioning  of  the  mother  etiuld  elicit  any  pr<'vi(ms 
nymptums,  and  yet  the  |m[iulos  were  well  out,  and  ran  the  distinct  e*mrsc 
«f  a  discrete  varinla.     Eastat*  Smith  and   Day  mention  simiUr  cases. 
3^iring  this  stage,  more  frmpiently  in  children  than  in  adults,  cv-rtain  /«7/i- 
ytortiry,  or  initml^  rtufht-x  i.KTfl.sioually  uinke  their  apjMiu-anw.     They  are  a]>t 
to  be  misleading,  and  therefore  require  careful  attention.     They  generally 
«cciir  al>)Ut  the  second  *lay.  but  may  l»e  a  little  earlier  (jr  later.     When 
«r)'tiiematoaa  in  diaraetcr  they  may  generally  be  classed  under  one  of  two 
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varieties, — the  warlatiniform,  rescmhlin^  an  erysipelatous  or  ecarlatii 
rodh,  and  the  macnilur,  clotwly  restJiubliu^  the  eruptiou  of  iu«i»le&  Kith* 
of  thcae  may  marc  or  leas  cover  the  whole  body.  In  geueral  the  acarlatii 
form  is  most  marked  on  the  lower  ahfhmiinal  r^on,  in  the  triangle  made 
by  inc:]iuling  the  hy|H)^^tric  region,  the  groins,  and  the  inner  surface  of 
the  thighrt  (erural  triangle  of  Simon),  and  on  the  lateral  tlioracic,  iocludiug 
the  inner  gide  of  the  ami,  the  axilla,  and  the  pectoral  n-gion  (hraehial 
triangle  of  Simon).  The  macular  is  inot^t  commou  on  the  cheat,  on  the 
exteuiMr  surface  of  the  extremities,  "  espeeially  in  the  neighborhood  of  (he 
knees  and  elbows,  the  baeks  of  the  hands  and  feet,  on  tiie  genituU,  and, 
lastly,  an  a  streak  extending  fmm  the  aukle  ii]>wai'd«  along  the  line  of  tJie 
extensor  proprius  pullicis."  These  rashes  may  occur  singly  or  tc^tlier ; 
they  genendly  fade  as  the  tnie  eruption  cumes  out,  but  sometimes  they 
more  or  leas  {persist.  Little  proguostic  iminjrian<*  is  to  lie  j»iven  to  them. 
They  varj-  much  in  fnxjnentT  in  diflerent  epidemics,  and  are  said  to  pre- 
cede moTx>  fro(|uentIy  attacks  of  varioloid.  Curschmann  states  that  in  most 
instances  the  number  of  pustules  wsl»  in  inverse  ratio  to  (he  extent  of  tlie 
initial  rash.  Often  these  raslies  ai-e  aeivm|tanied  by  petechia:,  of  size  vary- 
ing from  that  of  a  pin's  head  to  that  of  a  bean.  Such  purpuric  rashes  ait 
almost  iuvuriably  liuiitnl  to  tlie  triangles  of  Simon,  ami  are  of  much  more 
importances  than  the  simple  erythematous  raslies.  Curschmauu  says  that  the 
only  pathognomonic  symptom  in  the  initial  stage  is  the  apix'arance  of  *uch 
a  hemorrhagic  exanthem  in  Simon's  crural  triangle.  The  proguoeis  of  such 
cases  is  in  gt^uenil  nmre  grave,  but  nut  always,  hs  the  subsefpieiit  attack  is 
sometimes  of  the  milder  form.  In  forming  an  opinion  we  must  take  into 
aocoimt  the  general  symptoms,  and  not,  as  Sydenham  sa\-8,  "go  by  the 
externa]  appearance  only." 

Stfif/e  of  eruption.  On  the  third  day,  as  a  rule,  the  true  eruption  of 
the  disease  makejs  its  appearaatx;.  Coiueidently  with  it  the  temperature 
begins  to  fall,  the  pulse  becomes  quieter,  and  an  amelioration  of  all  tlie 
8}-mptoms  takes  place,  except  in  the  severer  forms  of  the  disease,  when  this 
relief  is  veiy  partial  and  the  fall  In  temperature  is  wmiitaratively  slight. 
The  eruption  in  most  csises  may  l>e  first  miti(«<l  on  the  face,  and  itj^  earliest 
situations  there  are  on  the  upjier  Up,  roimd  the  ahe  of  tlie  nose,  on  tlie  fore- 
head, and  on  the  <'hin.  Sometimes  in  very  yonng  ehthlrcn  it  makes  its 
first  ap{>carancc  about  the  genitals  and  in  tlie  fold  of  the  groin  or  alnut  the 
lower  part  of  the  loin  or  ou  tlie  thighs ;  but  such  cases  are  not  frequent.  It 
is  rarely  s(vn  on  the  hack  of  the  Avrists  and  on  the  neck,  ami  spreads  con- 
aecutively,  in  the  course  of  the  following  twenty-four  to  forty-eight  himrs, 
over  the  chest,  back,  arms,  lower  part  of  the  tnuik,  aiKl,  lastly,  on  the  lower 
extremities  ;  stnne  of  the  [lapules  may  almost  always  lie  seen  on  the  jjalmor 
and  plantar  surfaces.  It  is  most  abundant  ou  the  &oe  and  back  of  the 
hands,  next  on  the  neck  and  arms,  least  on  the  tnmk.  Any  part  of  lh« 
cuticle  tliat  has  been  re<-vntly  irritaletl  will  prolmbly  be  earlier  and  more 
abundantly  covered  with  the  papules  than  elsewhere.    The  eruption  apjieare 


TARIOIjl. 


739 


ill,  ^li^htly  ole\*fit«l  maetilip,  rnpidly  devoloping  into  conical  papules 
It  the  sizf  of  ji  pin'!*  head,  or  a  lillle  lai^r,  pale  red  iu  color,  anil  dii*- 
tiiKtly  iudiimlL'fl  tu  thi-  touch,  tximetimes,  uwiug  to  au  arvolu  which  may 
0am>nod  it  at  this  stage,  it  prewnts  an  ap|H>anincc,  especially  upon  the 
tnink,  not  unlike  i\K  develiipiii^  i-ta^  of  nieuAlt^.  On  the  se(-i>nd  <hiy 
the**-  papules  have  become  of  a  iiee|M.T  red,  hirger,  and  mure  elovateil,  and 
newou^  have  c'orae  out  in  the  intervening  spaccrf,  »o  that  liiey  apiHiir  mure 
unnicrniis  than  on  the  tii'st  day.  Itetwecii  the  jMtpuh'ii  the  i^kin  may  t^till  tje 
of  normal  <xilor,  but  if  the  papiUt-s  U?  vciy  l*1l*c  ihere  may  be  a  diffused 
redneHH  eHjx>cially  over  the  faw,  and  the  ^kin  tliere  may  have  a  granular 
iip{icarane(!.  Au  ins|)Cctiou  made  at  this  time  vi'  the  month,  throat,  and 
upper  air-passages  will  reveal  spcits  of  deep  congestion  on  the  mucous  mcm- 
hnuies  which,  simultaneously  with  the  eni}>tion  im  the  «kin,  develop  into 
small  elevations  and  at\erwanls  l>ee»nne  vesicular.  While  the  rnunljer  of 
the  {lapules  is  to  a  certain  extent  an  indR-ation  uf  the  severity  oi'  Llic  attack, 
yc-t  their  behavior,  as  to  whether  they  remain  f*cparatc  or  cc»alc!»cc,  is  a  utiU 
more  im|K>rtant  one.  Hemv  ujKiti  this  fact  two  types  of  the  difnease  have 
been  distiDguished : 

1.  Diitcrfie  tfuutH-pox,  in  which  tlie  pnstiiloe,  when  fully  developed, 
remain  distinct,  and  in  whieh  the  diMCOM^  ts  generally  of  the  milder  type. 

2.  tbnHuent  mnof{-po.v,  in  which  the  ksiou!?  coalesce,  sometimes  towards 
the  ernl  of  ilic  papular  stage,  but  more  frequently  when  the  vesieles  are 
(iuinging  to  pustnles.  In  tliia  type  the  disease  arrays  assimics  a  severe 
charadcr. 

In  addition  to  these  we  distinguish, — 

3.  Hemorrhnific-  mnftil-fHu;  in  which  extravasations  into  the  pock  or 
^rucath  ttic  skin  and  hemurrhuges  from  the  mucous  membraues  become 

^n  pnimineni  feature.     Such  ea^-s  are  alnxW  invarial)ly  fatal. 

4.  MmUjicd  mnali-jUKc,  lu  whieh  the  syniptonis  havi-  Ih-^'U  mltigatcil  and 
the  course  of  the  disease  more  or  less  modified  and  shortened  by  pre\'ioUB 
xwviiuition  or  iniK'utation,  or  by  a  previous  attack. 

Other  forms  have  Uh-u  dirJtingiiifilH'd  hy  diHVn'nt  authors,  4)f  whidi  the 
more  imi>ortaut  are  coherent  or  tfani-conffU'iU  ttiiwU-fittj:,  iu  which  the  pustules 
.toocb  but  do  not  coalesce,  and  which  gtnierally  runs  a  favorable  wwirse  ;  juid 
torymttoae  mmtlf-pojrf  a  Miuiewlmt  singular  and  ran-  fonn  of  the  disease,  in 
which  the  eruption  api>ears  iu  rloee-set  clusters  about  the  size  of  the  palm 
of  the  hand,  or  smaller,  while  the  skin  snrriiunding  these  |>atches  is  for 
Hune  distance  free  from  the  disease.  The  rate  of  mortality  in  this  ty|)e  ia 
ven"  high.    These  latter  forms,  however,  do  not  retpiire  sjMvial  deflcriptiou. 

We  shall  first  dcscrilie  ilie  course  of  the  f/wrrfi*  form,  as  the  most  tyincal. 
On  the  third  day  of  ilie  emptiiui  a  minute  drop  of  |M'Ilneid  s<-niin  may  be 
wen  at  die  n\)cx  of  the  uldir  |Kipulcs.  This  nipidly  iuereahcs  in  imiount, 
and  converts  the  conira]  fmpules  into  somewhat  flattened  vesicle»with  elcar 
^i^line  cuDtentK  "  In  the  ^re:it  majority  mrly  in  their  development  an 
deprcsaioo  can  be  seen,  which  later  on  dtt-pcua  into  the  chaniiteristio 


ftmril  j'aCi-.a.    Ti£»  !»  nir*  Than.  i.  si*^^  '&.uLij_iiHL  ^n  3ie  anmoik.  and  con- 

^iw^  >M)  A  »  *r>9a&»*i  KC^^sni**.  1=  sa?  k  ^or^i  ^  pariuigmiiionic 
/jf  rtryMt.~ '  Bn-  ^hi^  ±^3.  ^7  i.  -si^cic  ^ir^aoy  nuiT  l»  mjoted  in  die 
^Aivat*  '.^  :ih*  T-»»">^,  laii  -.c.  "it*  5  t_i  "T^mc  iaj  "31*  ■iiigarii  *>t'th«  illiieaB) 
*Jw^  ar>T  'iyxl-urtij  SdHXJar  a  tstf  3ik  sad  '^asat^  Thit  •auponya  is  ncnr 
4*»  v«  r^  cdcr:;*-.  TCit  pii^^cij^  ^  p«»-5ae*i.  3iiLl!:ii*:«;izIar.  and  nKwe  or  ks 

ttA  «caiiir^  'jV:  or  rro  dajr  'rj^iiihsti  "znc  -a.  dn^  act  *I^  c&e  ^oroo^  snrfioes 
'tij^  ffntytU^  Anxiz^  tLl->  -ic^z^  '»^:ck^  a  Tti'iir^e  ■:<  nuiL'fa.  dsseomfort,  and, 
in  rtnnz  fifaibir*;^.  of  dam^r.  It  ^-v:!^?^  r  s  aH  abamtant.  griTes  rise  to 
jrr>at  irmari'jo.  AiKr  tr«^  t^j^^ti^  ^^v^  b^  E^ai^JKd.  die  Pwf-vall  of  die 
\*^'uin  Lt  vf^Tv  ape  to  zivr  -vaj.  kavisf  a  =(ip*rik!al  ^r-.<ei*ya  or  oknadouj 
whWt  may  \0in'xaK:  rover^  viih  pr«rf>^:-aKB^waiK.  M>xe  •>r  leg?  infiam- 
ntuit^n  of  thf:  ^mrrxiDdinz  tisR^K?  :a£e^  p«*!v-.  -rai^az  pain  and  difficnltv  in 
Kvall'.rtrintr.  StKjoId  the  larynx  t^  ImpU^aced.  dKre  will  be  b^jarsetieas  and 
a  irif^itWir  or  *^Toupy  rt^oirh.  In  :i>7  v^ty  y-icai.  <[>iien  attach  of  sofib- 
'ation,  *j¥-«JiIy  erKlin^  tatally.  may  trasQ"?.  EvrQ  vibeo  ^ligfady  involved, 
tK<:  riOM^I  [&•-!&(;»-«;  io  ^-hildren  bei>:>fne  r.J**Hk^  ami  izKTva^^  die  difficolty  of 
\tr*-sit\iiuii.  HU'p\taTiii-^  and  >Ii^t  <»aJriaonviti5  ar«  ^eqnendy  present,  and 
th'f  fnh-mntoiL^  JifU  art  with  difficoliy  opened.  In  JLjvrete  case^  there  may 
U;  Iitt]«!  frvfrr  dnrinjf  thU  ?tast.  the  app^ice  may  remm  to  setae  extent,  the 
rif-rvoN^  ^yrnjitonk  a^jai*:-.  and  a  rtrrtain  am<junt  of  quiet  sleep  be  obtained. 

Wh*:ri  th'r  f:»jnf;nif-of  the  p«x-k  V»t*>«ie  poriform.  the  di^ea;^  enters  upon 
III*'  f^o//f  of  mohfi-otion.  Th*-  inHnnimat«:>n-  nactioD  an.Mind  the  pock  now 
iri'-n-a-'-,  th*:  t»-fn|><-ralure  ri-?*>.  and  the  t-hild  again  becomes  veri-  restless. 
Tliin  i.i  t(i'"  [j'-ri'^i  of  thf-  i^fonriarii  ftrrr.  It  i?  liable  to  fluctuarion?,  and 
d'-f-lincH  ^nMltially.  It??  ■^'-verity  aud  durati<iD  are  mui4i  dependent  on  the 
iiiiinU'r  of  tlic  |japiil<-s<  and  the  tN-pe  of  the  disease.  In  the  milder  cases  it 
i-*  very  Hiijrht,  and  laj-t.s  but  two  or  three  day*,  but  in  the  more  severe  the 
U-rnjicnitiin*  ri.v-s  Vfiy  hijrh  f  104--10'3"  F.).  We  may  have  active  delirium 
with  a  full  and  .Mimcwhat  hanl  pul*e  of  12(>-14<).  or  the  patient  may  sink 
into  II  tyjihoid  '■onflition  with  a  low  delirium  or  stujwr,  feeble  quick  pulse, 
and  HiibHuhuH  tcndinnni,  and  f-asily  -^uconmb  to  one  of  the  many  complica- 
tiijiiH  liabj*-  at  tliif*  linn-.  By  the  eleventh  or  twelfth  day  of  the  disease, 
wtnictinif.H  a  (hiy  or  twr>  f-arlior  or  later,  the  maturation  is  completed,  and 
I  he  Mfnfff  of  ih-Mmuifioii  or  ih'i'fine  commencer:.  The  tever  now  gradually 
iiliat^-H,  th('  tnnn'tjiction  of  tlie  skin  subsides,  and  the  contents  of  the  pus- 
tules have  a  t<'ndenfy  to  dry.  In  most  of  the  pustules  the  outer  wall  is 
rnptui*ed,  cithf-r  by  pressure  or  friction,  and  its  contents  escajw  aud  form 
thick  y*'ll"wish  enisis  whieli  afterwai-ds  deepen  in  color.  On  the  face  when 
i\u'  pustidcH  an-  nninerous  these  cnists  are  frequently  verk'  lai^.     Cicatri- 


•  J.  Nt'viiij*  Hyili.',  Pi;pjH,'r'.s  System  of  Medicine,  vol.  i.  p.  458. 
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zatiun  poes  on  Wneatli.  Slioiilil  the  iilrcration  have  been  deep,  the  detach- 
nn'iit  of  theae  cmsts  i.-*  liable  Ut  tx*  slow,  atid  rrefpicutly  new  criisla  form 
with  wearisome  persistence  after  rhc  old  ones  have  been  removed  (Eustace 
Smith).  Brown  or  purplish-ooh>r«l  eiratrlcea  are  left  Ijehlnd,  which  in  time 
change  to  dead-white  depi*pssed  st-ara  with  uneven  wij^es  and  an  irrc^rnlar 
floor.  The  entire  course  of  the  illui«8  covers  a  variable  periml  of  from 
three  to  five  weeks. 

In  the  confiuenf  type  of  the  disease  ail  the  symptoms  are  more  severe 
and  show  a  tendency  to  develop  more  ruiickly  than  in  the  discrete  form, 
which  wc  Iiavc  just  dcscrilK-il.  The  iiictil>atioii-jMTiod  is  relatively  sliort^ 
and  the  initial  stage  is  ushered  in  by  a  severe  chill  or  convulsion.  The 
frvor  runs  Ui^h,  ami  the  n>mlKsion  on  tlic  appeamiiee  of  thp  eniption  is 
only  slight.  Kveu  i>efbre  the  eruptiiMi  develops^  the  skin  shows  dpt>])  uuu- 
gffition.  The  {lapult^  apj>par  early  and  <Mme  out  quickly  over  the  whole 
body.  They  are  dense,  deeply  set,  ami  in  severe  cases  may,  even  on  the 
first  <lay,  l>e  adherent  on  the  face  and  hamls.  Sometimes  Iarj;ro  flattened 
jttpules  apiHsir  which  coalt^x?  during  the  vcsieuhvpuslular  stage  to  form 
extensive  and  irregularly-shaped  bulla-.  Even  on  the  tnuik,  where  there  is 
not  the  same  tendency  to  coalesce  as  elt^ewhere,  the  pustules  frequently  do 
not  develop  or  fill  up  well,  but  remain  flat  with  an  illHletincd  edge.  This 
i«  alwavj)  a  bad  indication.  About  this  time  the  appearance  of  the  whole 
fiiee  is  much  allerwl,  owing  to  the  great  swelling  of  the  skin  :  (he  lips  are 
pnttiibrrant,  the  eyelids  4i>denmtous,  and  the  mm-  enlarged  and  bniadcned. 
Thick  crusts  of  secretion  block  the  nares.  The  mucous  membranes  suffer 
aeverrly.  The  eniption  on  them  is  always  aliutidaiit,  wSdi  nnirh  surround- 
ing hypeneraia.  The  fauces  are  generally  much  sw^jUcu,  and  llu*  tongue  Ifn 
enlarged  and  sometimes  inflamed.  There  is  much  viscid  secretion  in  the 
throat,  and  in  many  of  these  cases  a  pseudo-membrane  ftnins  on  the  faures 
which  may  extend  tutu  the  respiratory  iiassages.  Deglutition  is  extremely 
])ainful,  Boroetimcs  almost  impossible,  and  respiration  is  very  seriously 
im])edc<].  Should  the  lar^iix  Ite  att:ukc<l,  rapid  redenia  of  (he  glottis  may 
take  place,  and  shcfuld  it  ii^-a|)e  that,  |)erii-huu<lritis  with  necrosis  is  uut 
uncommon.  With  the  stage  of  maturation  the  fever,  which  has  never 
toilisided,  rises  still  higher,  there  is  great  thirst,  and  often  intolendde  itching 
«f  (he  skin.  Albuminuria  is  usually  present.  Delirium  of  a  violent  or 
low  muttering  form  may  set  in.  Sometimes  the  child  remains  in  a  half- 
comatoAe  condition,  with  a  feeble,  fltittering  pulse.  Compliratiuns  in  this 
^pe  of  liie  diMosp  are  very  frwpient.  S«i(ne  of  the  more  severe  cases 
sever  properly  enter  the  pustular  stage.  The  vesicles  instead  of  swelling 
mud  becnming  pn.^tnlar  rrmain  flat.  The  face  at^iumes  a  dirty-white,  juisty 
apliearance,  and  piT»fouiid  i-xhaustion  sets  in.  Tii  withers  tlie  enqition  apiK-nr^ 
but  slightly,  the  skiu  is  dusky  red,  the  circulation  is  ver}'  feeble,  and  the 
urine  is  scanty  or  snppn^ssed.  Sneh  cases  have  I)eeu  described  under  the 
tenn  malignant.  In  them  deatli  usually  takes  place  between  the  seventh 
and  the  ninth  day. 
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Hetnorrka(/ic  Small-pox, — Two  t) 
tiic  disuisv  have  boeu  descrilxtl.  In  the  -firat  aiit)  niiwt  rit^ven-  type  (jiurpuim 
variuloea)  tlie  poiujii  ap|>uirB  tu  act  tiu  gmvely  u]M)u  tlie  bltMtl  b»  tu  de\'du] 
ao  iut«u»c  purjmrie  coudltiou  with  au  overwlidming  pnj^tiution  of 
vital  p«i\vers.  The  characteristic  eniption  fiiiU  to  apjwar  In  eiich 
afler  a  brief  inculiatiun-|>cri(Hl,  vfc  lULHit  with  a  violeut  expltNUou  iff  H^'iup- 
tunis  at  the  oommuuccmeut  of  the  initial  fever.  A  deep  scarhitjnifunii, 
sometiraos  alniont  jmrplish,  rjwli  iipjiears  nn  the  trunk  and  extmnities,  pi'ncr- 
ally  leaving  tlie  fact'  frt-e.  In  tiiis  ratJi  jKtt-chia;  and  vibiceH  rupidly  apjKmi*; 
on  the  extrcmltit'ti  these  remain  diderete^  but  on  the  trunk  they  ooolesec  into 
large  iiTej;ular-sh!i|>r<l  figures  of  dwjHlilatTk  hue.  At  the  titame  time  blofid 
in  eUiwed  under  the  eiiniuiietivu,  lieinurrliafj;e8  <xH.'ur  frum  luoiiy  of  tiir 
mnoous  membmiK^,  uud  there  id  fretjueutly  hiematuria.  Diphtheroid  exudft- 
tions  take  plaee  in  tlie  pliaryux,  and  a  horrible  stenrh  adds  to  the  friji^htful* 
ne«s  of  the  case.  The  temperature  j;euerally  remains  low,  risinf;  i^ierhapo 
jost  Iwfore  death.  The  menial  iacultits  are  frLi|uently  ek%r.  The  vn\ 
may  oceur  in  a  few  hours^  but  jfeuerally  two  or  throe  days  elapse,  lu  th« 
seeond  fonn,  hemorrlia^ie  »)*mptoni3  st>t  in  during  some  8tnge  of  tlie  i.Tup- 
tiun.  The  earlier  isueli  ayiiiptnmh  oceur,  the  morv  inteiuv  is  tiie  blfMjd- 
poisoning  and  the  more  jB;Tave  the  general  condition.  When  they  apjMAT 
during  the  papular  rttiige  the  eniption  is  genei"jUIy  8j»rw  and  the  <li^««e 
run-s  a  coursi;  nat  unlike  the  j)reviouH  form  juHt  deaerilHtl,  but  not  hd  mpid. 
Death  usually  takes  place  in  five  or  six  days.  In  other  caaes  the  bemor- 
rluigic  comlition  oerurN  <hiriiig  the  vctiicuhtr  stage,  and  in  others  not  until 
the  puiilular  Htoge  i^  reached.  In  mu'h  tiic  ellimiuu  lakett  plw«  into  lh« 
pock,  and  more  or  less  iutu  the  subjacent  cellular  ti»«ue.  In  the  mora 
severe  <««««  tliere  nmy  be  liiematemcsii*,  heematuna,  or  mekeiia.  l>eftth 
takes  platx-  U-tween  the  sixth  and  ninth  days.  In  oasert  Xf^'y  grave,  "  if  tiw 
hemorrhage  be  limited  it  is  not  ueceHsarily  a  fatal  sign,  altliongli  the  jtttieoi 
may  die  of  small-pox,  irrespective  of  the  hemorrhage;  but  if  it  be  exten- 
sive, in  [xirtjcular  if  it  be  ki^ly  into  the  skin,  the  ca.He  will  1»p  fiitjtl,  vwvt- 
nation  notwtt)i.standing.  In  these  casCH  there  i«  ut^iuilly  more  or  Ims  mental 
eonfiision  or  delirium.  It  is  important,  however,  not  to  contiiund  lhi«  dfto- 
gen>UH  form  of  tlie  diseaw  with  nn  effusion  of  snngninulem  fluid  into  amoe 
of  tlie  pocks  only,"  the  result  probably  of  some  pastuve  engorgement  <»f  Ih* 
tiaencs  (CoUie). 

Wiriahui  is  the  somewhat  incorrect  term  which  we  apply  to  suftll-ptti 
moditicd  by  vaccination.  Inoculation  and  a  previous  attack  mar  both  pR>- 
duce  a  similar  modification,  but  the  former  is  now  never  employeil  in  ihb 
oo^nlr^',  antl  a  «e<i>nil  attack  in  ehihlhcHwl  is  unknown.  Pre\Hi«in  suflvieni 
and  cSectual  vatx-iuation  in  infancy  is  in  the  majority  of  cases  a  ctMnpU<« 
protection  against  nu  attack  up  to  the  age  of  eight  or  ten  yetan.  In  a 
very  few  liefore  that  age  varioloid  makes  its  apjiearance  even  after  HBtaatf 
vaccination,  but  the  further  we  jiass  it  the  more  freipient  do  tlu>  nbip«  hr- 
oome.     lu  varioloid  tlie  disea:^.'  \a  always  lesscuwi  in  its  intensity,  and  may 
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Iw  altered  both  iu  itw  <-(>ur»e  mid  in  iti4  duration.  Morrow'  says  vatrmation 
d(.*naturalizes  snuiII-]M>x,  deranges  the  it'gular  order  of  itd  cvulutinn,  aiid 
effiicc9  it«  most  distinctive  features.  Tlie  initial  sti^  is  frequently  as  severe 
u  in  the  unmodified  form,  and  aometlmes  longer,  but  ae  oUeu  it  is  very 
mild.  The  temjwrary  rashes  are  fixHjueutly  seen.  Barthtiluw  f<ays  that  the 
bcttrr  define<l  they  are  the  milder  the  attaek  will  be  j  but  this  is  probably 
liable  to  variation  in  ditlerent  epideinii^.  Defervescence  is  rapid  and  gen- 
erally eomplete  with  the  (rommeueemeut  of  the  eruptive  stage.  The  erup- 
Uon  of  varioloid  is  apt  to  be  very  irregular  in  its  appearance  and  itfl  course. 
Instt^ad  of  ttegiiining  on  the  faee,  it  may  make  it^  lirst  apjH^iranee  on  the 
back,  cheat,  or  extremities.  In  general  the  number  of  the  pocks  is  mueb 
lewened,  frequently  under  twentj*  altogether.  Their  abortion  may  take 
place  at  any  iwriod,  winvaieseence  ensuing  rapidly.  Occasionally  the  course 
may  be  almost  typical,  but  the  symptoms  tliniughout  Ik;  of  a  mild  fiirm. 
In  most  eases  it  is  shortened  ard  the  sceondar>'  fever  quite  absent.  Slight 
permanent  eiealrice»<  may  be  left  if  the  pustule  has  fully  developed.  In  the 
milder  caaeti  the  danger  is  lest  the  diseafle  be  overlooked  till  it  spread  to 
other  members  of  the  household. 

CompUcationa  and  Sequelss. — 8])eaking  geuenilly,  we  ntay  say  that 
there  are  fewer  eomplit^tioiw  and  8W|nela;  met  witii  in  this  diRtu^e  than  in 
most  of  the  specific  fevers.    Among  those  efficiently  vaccinated,  eompHeations 
of  all  kimls  are  generally  absent.     The  previous  health  of  the  child  seems 
to  liave  a  strong  predisiMjsiug  inflnrn>[s>,  and  we-iikly  and  strumous  children 
with   a   tendency   to   pharyngeal    catarrh,   bronchitis,  enteritis,  strumous 
ophthalmia,  etc.,  are  ver\"  liable  to  suffer  in  these  juirts  shonld  the  attaek 
pn>ve  at  all  severe.     Mtwt  of  the  ci>mpIi(iLtlinis  met  with  are  Intimately 
omneeted  with  the  local  afieetion  and  appear  towards  tlie  end  of  the  erup- 
tive stage.     Among  the  mnst  im|>ortant  are  tliose  of  the  iVMjtiifitoiy  trrxfi. 
Pluunugitis,  and  (edematous  and  diphtheritic  laryngitis,  may  early  asHume 
«  very  threatening  character.     As  soon  as  dj-epnoea  sets  in,  relief  should 
be  given  by  tracheotomy  or  intiilmtion.     More  or  less  lironcliitis  (xxnirs 
in  all  the  severe  t«srs  in  childhofxl,  ami  not  infrequently  is  aai«im|»anied 
witii  broneho-pneunionia.     Pleurisy  in  children  is  common  and  wry  fatal 
<Eustaec  Smith).     It  commenoee  suddenly,  runs  a  ven-  rapid  course,  and 
terminates  as  an  enipyemn  almost  inx-ariably  fatally  in  three  or  four  days. 
Piwumouia  of  u  passive  Wtnxi  is  liable  to  come  on  insidiously.     It  is  slower 
vn  its  progr»w,  and  not  so  nniibrmly  fatal.     Trousseau  records  an  interest- 
ing ckap  of  a  child  of  twcutv  miftitlis,  who  on  the  ttiird  dav  of  the  eniptinn 
'■was  Bcized  with  dyspmwi.     At  the  moment  of  jK'rfonniug  tmrhcot^nny  two 
£iUe  memhranes  were  thrown  out  through  the  wound.    The  child  died  a  few 
(loufH  after  the  o|ieniti(jn.     An  auto]>^v  showi-d  that  the  |wendfi-membrane 
«^xtcuded  to  the  lai^T  hroucbial  tul>es.     On  the  right  side  wen;  isolated 
snaanes  of  purulent  pneumonia,  and  a  small  quantity*  of  purulent  effusion. 
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The  heart  in  children  (tocasioiially  auffers.     Ctae&  of  pericanli 
rarely,  endocarditis  are  atwrdwl,     ^U-ute  tatty  degeat'ratiun  ot 
dium  uiuy  be  a  cause  of  sudden  daitli.     In  the  digetitire  iraH  serious  com- 
plications are  perha|is  les^  iriK|uent  iu  children  than  iu  adulu.     Salivatiim 
is  rare,  and  whrn  it  occurs  ia  not  severe  and  passes  oft*  in  four  or  five  days 
(Lewis  Smilh).     Parotitis  and  glossitis  are  extnmiely  rare  in  cbildho<jil. 
OlMtinate  vumitin[{  and  a  |iersistent  lutarrlial  diarriuea  are  not  infre(|iieuflH 
and  iid<l  mmli  to  the  exhaustion.    Peritonitis  is  very  rare.    A  mild  orchitis 
or  ovaritis  is  said  to  he  met  with  soraetimerf.    They  sulwide  eoinridciitly  witi 
the  eruption.     Although  albiuuinuria  is  frctjuent,  it  rarely  leaves  chroiujj 
mischief  behind.     Erysipelas  is  an  infrequent  oomplioatiou.     Gangrene 
the  vidva  is  liable  to  iHY-ur  in  children  with  catarrhal  leueorrbteo,  and 
greiie  of  the  finger-tips  and  toes  is  of  rare  occiirreuce.     One  of  the  mi 
fretjuent  of  the  sujuelie  is  a  M>rie!i  of  small  boils  or  superficial  abticeases 
in  the  subcutaneous  cellular  tissue.     More  important  are  tlic  decp-scalcd 
aljiscesst^  which  may  occur  in  the  extremities  and  seriously  interniju  the 
pn^reas  towanis  recovery.     They  sometimus  give  rise  to  pyomia.     Perioi^H 
titis  may  develop  and  be  followed  by  caries  or  necrosis.     Arthritis  of  l^^ 
suppurative  chanu'ter  is  not  uncommon  in  the  larger  joints.    It  may  involve 
the  surruuudiug  ti^ues  and  lead  to  mucJi  damage,  if  not  to  airttnU  \o^  of 
the  joint.     Septicemia  and  pytemia  arc  not  infi-e(|uent  towaids  the  later 
stages,  and  are  a  fretpient  cause  of  death.     Atier  all  severe  attacks  the  coa-^ 
valeauent  is  left  in  a  weak  and  very  aniemic  condition.     In  a  verk'  fei 
damage  to  the  ncn-ous  system  may  result.     Partial  imraly^as,  aphasia,  and 
tremors  are  reiwrted,  and  sometimes  the  intellectual  powers  may  remain 
weakened  for  many  mouths.'     For  the  following  de^Tiption  of  the  s|)e('ial 
complications  met  with  iu  the  eye  and  the  car,  I  am  indebted  to  Dr.  J. 
Gaiilner,  oculist,  who  liad  charge  of  a  department  of  the  Civic  Ilodpitf 
Montreal,  during  the  epidemic  of  18fto: 

.  *'  Cbmplicaiiom  md  mih  in  the  eye. — Almost  every  port  of  the  eye 
suffer,  tilt'  lids,  l.'«'hrvmal  sac,  conjunctiva,  cornea,  choroid,  and  even  tlie" 
retina  and  extrinh^in-  muscles.     Thei*e  com plit'sit ions  may  iKxnir  either  durini 
the  a;urse  of  the  disoasi^  or  afterwards.     They  are  much  more  apt  to  ooci 
if  the  type  of  the  disi-ase  be  severe,  or  if  tlie  patient  be  debilitated.     O 
juuctival  affectiuus  are  common.   Some  hvpenemia  is  always  seen  wheji 
eruption  t>ocurs  ou  tlie  lids,  but  is  of  little  moment.     Occasionally  we  mc 
with  a  simple  catarrhal  ophthalmia,  or  more  rarely  a  purulent  conjimctivitis 
with  great  cJienitMis,  sometimes  so  severe  as  to  Ik  mistaken  for  g<morrha<(ii^_ 
ophthalmia.     The  variolous  form,  however,  is  not  so  jHiinful,  and  there  I^| 
lews  swelling  of  the  palpebral  conjunctiva,  and  less  tendenc}- to  corneal  uleer- 
atiuu.     Keratitis  may  develop  from  a  purulent  conjnnctivitis,  or  quite  lude- 
pcudcutly  of  this,  but  never  earlier  than  the  twelfth  day  (Adicr).     It  may 
occur  either  as  a  circumscribed  superficial  infiUmtion,  which  heals  under 
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Atropioe  and  hot  fomentations,  or  may  take  the  form  of  au  ulccratiou  very 
(lunp'nHifi  to  the  eye.     De  Wwrker  reji^arcln  thii^  as  iu  many  ai:sei*  a  '  nenro- 
lunilytic  keratitis.'      it  genemlly  bfgins  ucar  tlje  margin  of  the  i-uruea,  is 
wry  irritable,  ami  seeniit  to  have  a  gi*eater  tendency  to  spread  superfieially 
tluui  to  penetrate:  fmj  ihiit  we  rari'ly  Iiave  )K'rf[riiitimi  (ill  the  greater  {lart 
of  the  eTim<.«  is  destruyi-d.     Hypopyon,  with  iritis,  usiiully  aw.*uin])anie8  it, 
and  ultimately  panophthalmitis.     The  pro^io^is  depends  very  mueh  upou 
the  [KTtud  at  which  it  Im-j;;!!]?-,  and  on  the  sevfrlty  of  the  general  aymptnma. 
The  earlier  it8  appearauee  in  the  euui-se  uf  the  diweatie,  the  more  dongerutia 
it  l»  to  the  eye.     Complete  resolution  is  very  exceptional.    The  more  favor- 
able tenuinatiou  in  a  Iviwoma  conute  ndhemtJif  whieli  ih  fretjtieutly  total.    The 
treatment  docs  not  differ  from  the  general  tix'atment  of  «>rneal  nlcx-r,  cxc*pt 
that  it  mufit  1k'  pidmpt.     Fairly  and  fre(|iient  exaniiuation  of  the  cornea 
should  be  made,  to  note  atiy  morbid  process.     Owing:  to  the  great  swelling 
«if  the  lids,  this  ifl  t)V  no  nieaiiH  iin  eiLny   mutter,  hut  with  the  aid  of  lid- 
retraetors  it  mu  geuerally  be  ait'tfnijilisliLd.     It  iy  best  U*  begin  treatment 
ivith  frequent  fomentationtt  with  a  liot  satui'ated  dilution  of  borie  acid,  and 
int^tillationn  of  atropine  or  cwrine  three  or  four  tinu*  <laily.    The  ulf^-r  may 
be  dusted  willi  a  Ultk-  powdered  iodufurm.     II"  under  ihiij  ti-eatmeut  the 
inflammation  increawes,  the  edges  of  the  uleer  should  Iw  thottjughly  eanter- 
irj-i\  with  the  galvano-<']nitery,  and,  if  nttsi^^ark*,  panuvntt^^iH  t^rnea?  j>er- 
tonufnl.   (jcntle  pressure  should  be  made  with  a  bondage.    If  there  is  mut-h 
diiJcluLrge  tlie  bandage  must  be  removed  very  frerpiently  and   the  \)arts 
and  once  or  twice  daily  tJie  everted  lide  Rhcnild  be  bnigheil  with  a 
idution  of  nitrate  of  silver  (gr.  v-x  to  .\i).     De  W'eeker  claims  to  liave 
luul  l>etler  sucecse  with  eserine  than  with  atropine.     If  there  l>c  no  iritii*  it 
xuay  be  freely  u»e<l.     In  laebrymnl  oliHtrtiction  the  duct  must  be  ojk'UkI. 
Jn  the  cfiTy  at^-ording  to  Wendt,  complieatious  are  mort-  fre<|ueut  than  in  the 
«^'e.     The  milder  tbroni  of  hyjKTiemiu  ai"e  generally  overlooketi,  a.'^  they 
cifluae  no  t^implaint.     C'atjirrh  of  the  nutldle  ear  Ih  common,  and  is  gi^nerally 
vlir^^'tly  due  to  swelling  of  the  uatii^ pharyngeal  mucous  mcmbraue  elo»ug 
t^e  Kii:^tachian  tulx'S.     Sometimes  tliis  goes  ou  to  acute  inflammation  of  the 
middle  rar,  which  may  end  in  extensive  deatrnctJon  of  the  H»f^  |Kirtt<  and 
^jesieleH,  with  sulisetpient  |}ennanent  deafnet^.     The  jmin  during  the  forma- 
ti<iu  of  pu»  \A  very  intense,  but  subsides  as  so«tn  as  the  membrane  hursts  or  is 
i  th-iiicd.    This  complication  rer|uireft  careful  and  4Mrly  treatment.    One  or  two 
l(<«^he8  at  the  outset  may  be  appliul  in  front  of  tlie  tragus,  and  U;  Ibllowt-d 
l>v   fre<|uent  hot  bathing.     This  is  best  accomplished  in  the  absence  of  a 
douche  by  allowing  hot  water  to  dmp  fnjni  a  sjHuigt'  held  a  It-w  incliw  from 
the  ear,  the  water  flowing  off  into  a  tMsin  Ixmeath.     If  the  polu  be  uot 
tjiiieklv  siibdmil  and  the  niemhrana  lynipani  be  found  bulging,  an  inci<(ion 
fihould  l>e  made  in  tiie  miMt  pruniincul  }Miiut.     (.iiiitlf  inflation  allerwanU 
by  Politzer'a  mctJiod  daily  is  of  great  service.     The  car  must  be  cleansed 
bv  Hvringiog  xvilh  some  antiseptic  lotion.     The  nas4>pha]Tnx  should  at  the 
umc  time  receive  treatment.    In  Oie  throat  the  presence  of  the  eruption  gives 
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rise  to  much  irritalinn,  and  U  the  Huiin-e  of  [K>rhapri  the  oommouest  cum- 
plaint  <if  Biuall-iM>x  jmtic-iits.  Tho  a(-ti^iii[>aiivtng  viiicid  secretiuu  occasioiis 
dvspliogia,  uatiscfl,  and  sometimes  dyspua-a  and  a  troublesome  cough,  which 
is  very  trying  to  weakly  children.  Sometimes  a  diphtheritic  memhrane 
ap|>ean^  iu  thi.>  iM>i\  [wlate  aud  tuiisiU,  iiiorea.sing  the  j^iiivity  of  all  the  8vui|>- 
tums.  <JEdema  is  not  inlVeqent  iu  children.  Severe  uk-eration  of  the  miicous 
menilirane  of  the  lar^'nx  with  jkerichondrltis  and  necrotug  of  the  cartilages 
may  oirnr,  and  l>e  a8suciat(;d  with  abst.'cvd  in  »iirix>nnding  tisauBi«.  The 
treatment  of  all  thixjal  complications  is  verj-  unsatisfactory,  especially  in 
children.  The  jMun  aiid  disciimlbrt  I  found  most  relieved  by  warm  chlo- 
rate of  pota.«ih  parglcs  followed  by  a  spray  of  a  weak  solutiou  of  cocaine  ofi 
a  strength  of  one-half  to  two  iier  cent. ;  but  tliis  requires  caution  iu  very 
young  children.  The  jwiitB  rihould  Jx?  kept  moii^t  by  the  frequent  adminis- 
tration of  small  quantities  of  Huid^,  or  ice.  <!Edema,  if  sulticieut  to  cai 
dyspmea,  re<piin«  tH»rifitutiou  or  jirompt  tracheotomy,  or  intulmtion.  If  the 
suffocation  l^  due  to  an  abscess,  it  must  be  opened." 

Mode  of  Death. — Death  during  the  first  few  da3rg  ig  generally  due  to 
vanuhnKs  loxu-uitu.  Jjatcr  on  iu  the  course  of  the  disea.'M;  It  is  ni<x=t  fre- 
quently owing  to  exhaustion.  In  young  infants  and  (Jiildreu,  with  their 
small  lan'ux  and  defective  respiratoi^*  {wwer^  it  not  infrequently  takes 
plaix;  l»y  aimira.  .SHnctiuics  ccrebml  symptimia  smt  in,  and  death  followsj 
with  coma  or  wnvulsioas,  and  rarely  we  have  it  occurring  suddenly,  with 
signs  of  rapid  heart- failure,  when  the  previous  symptoms  had  apparendy 
been  iJivttrablc.  It  is  a  notable  fact  that,  when  discrete  small-|)t>x  proves 
fatal,  death  generally  occurs  between  the  eighth  and  uinth  days  of  the  dis- 
ease, while  in  the  eonflnent  form  the  most  fatal  ix-riod  is  not  till  between  the 
eleventh  and  thirt^'nth  daya 

ProETDoaiB. — In  the  iiu vaccinated,  the  younger  tlie  child  the  grwiter  the 
danger.  Even  when  the  attack  is  discrete  in  character,  almost  all  uudcr 
one  year  die,  aud  a  large  proportion  of  thoee  under  two  yenre.  In  «ieh, 
even  when  couvali-scence  seems  to  have  set  in,  a  siuklen  change  may  txvur 
about  the  fourteenth  or  fifteenth  day,  and  death  eiLsue,  Above  the  third 
year  the  discrete  variety  generally  terminates  favorably,  but  tlie  ooniluent  is 
ven.'  fatal  in  childi-cn  of  :dl  ages.  The  severity  of  the  initial  symptoms 
Ix^rs  no  absolute  ix.-lati<ju  to  the  course  afterwanls,  but  the  ciiild's  previous 
hralth  hai(  a  very  important  l)caring.  Any  enfeebling  disease,  such  as 
scrofula,  phthisis,  or  syphilis,  renders  the  prognosis  Imd.  The  amount  of 
eruption  governs  the  prognosis  to  a  great  degree,  as  also  the  extent  to  which 
the  nmciius  membranes  are  implicated.  During  the  development  of  the 
pock,  any  cestaititm  or  irregularity  in  its  couree  is  to  Ix"  dreaded.  Any 
sudden  fading  of  the  eruption  or  tmusnal  |>aIlor  of  the  skin,  any  failure  to 
beoftme  fidl  and  swell  out  about  the  eighth  day,  or  auy  sudden  shrinking 
of  the  pock,  as  if  by  alworption  of  its  contents,  is  of  the  gravest  import^ 
and  is  generally  followed  by  death,  frequently  within  twenty-four  hours. 
On  the  other  hand,  a  good  defervesceuce  on  the  appearance  of  the  eruption, 


VARIOLA. 


737 


a  bright  and  rosy  areola,  \nth  a  moderate  eruption  filling  out  ivell  about 
■  the  ei^rUtl)  day,  a  fair  rt-turu  of  tbe  api>etiu*,  aud  a  moderate  »ccondar)*  fever 
with  no  (xtiuj>liciitioiis,  are  all  vt'  favurabU'  iiu|><jr(.  In  tbt-  bomorrbugic 
fomi3  of  the  discasp  tbe  prognosis  is  always  very  bad.  A  few  uise^  in 
wbicli  bfUiorrlia^JL'  fiyiiiphjms  wt  in  dnrinj;  the  jnmtular  «tage  may  recov'er, 
iHit  in  general  dt'atii  is  certain.  "  Laryngitis,  if  severe  euougb  to  give  rise 
to  distinct  iliffimltj'  of  brentbing,  is  mostly  fatal,  cveu  if  traehcotomy  be 
Ijeriornied"  (<_VjIlie).  Compli(iili>i]n.-i  should  In-  looked  for  if  the  s<vo»dary 
K  fever  run  high.  Different  epidemies  vary  mueh  in  their  mortality.  Those 
occurring  in  summer  are  generally  more  dangerous  thau  those  occurring  in 
winter  (CurHtrlnniLtJii),  and  the  mortality  if*  usually  lews  at  the  enil  of  an 
epidemic  than  at  its  conuueuccmcnt.  Varioloid  is  rarely  &tal,  and  has  du 
com])li<^iti<>iis. 

Di&ffnoais. — It  in  very  iiu[K}rtant  for  all  eiHKwned  tlmt  a  true  diagnoeis 

B  should  be  made  in  every  case  of  variola  and  varioloid  as  promptly  as  [Hissi- 

ble.     An  error  either  way  exposes  the  physician  to  merited  blame,  which, 

tin  general,  his  [wilients  will  not  l)e  slow  to  Iwstow  u]xin  him.     Wlicrc  there 
18  any  sniipi<-i4Ui  that  a  caw  i-'4  this  drendcit  diseaiM?,  it  is  well  to  have  definite 
knowledge  on  the  following  poiuts.     Arc  there  other  oases  uf  variohi  in 
the  neighboriiotMl  ?     Hjis  the  child  marks  of  sutx'essfid  vaerinalion?     If 
so,  how  nuiny  dislin<;t  marks,  aud  bow  long  a  time  liaA  elapsed  siuoe  they 
Bvere  made?    If  not,  has  tiie  child  been  inoculated,  or  has  it  bad  a  pre- 
vious attack  of  sniall-pox?     Tliis  thcr*'  In-eu  any  possibility  of  exiK»eure? 
Although   it  is  verv  iniproiuiblc  tlmt  an   attack  ui'  varioloid  should  occur 
■^  an  e£ciently  vaeciuatod  child  under  ten  years  of  age,  yet  it  ia  by  no 
menus  imp«:K^ible.  as  many  inrtanoos  during  imr  jMontreal  epidemic  attested. 
On  the  other  hand,  it  is  possible  for  a  cliild  to  have  a  very  mild  attack  of 
A'ariola  without  previous  vai'^juatiou.     During  the  initial  stage  it  is  in)|K;s- 
»ible  to  make  an  aix&ilutc  <liagm>9is,  but  in  the  aUscnce  of  effectual  vaccina- 
tion, and  with  the  possibility  of  previous  cxjMisniv,  we  should  Ji^ird  witii 
fMiApicion  the  symptoms  of  this  stage  appearing  without  other  tmllicient 
cTiU5*e.     While  it  is  remembered  tliat  vomiting  with  pyrexia  may  usher  in 
iiiany  of  the  ailments  of  childluHid,  in  the  prcwiit  diwTWc  the  vomiting  is 
iip're  apt  to  Im*  persistent.     Pain  in  tlie  back  is  a  symptom  M'bicli  it  is  diffi- 
cult to  elicit  or  to  estimate  the  severity  of  in  young  children,  but  should  tjie 
c^ild  losti  control  of  its  sphincters  small-pox  may  Xte  suspw^tcd.     In  coses 
of  re|»eatcd  convulsiouR  \nth  interv4'niug  wirnnolenie  or  stupor,  iiccurring 
■Id  very  youn^  cliildren,  the  possibility^'  of  small-pox  as  the  cause  should 
not  be  overlooked.     Extept  in  cases  of  knnwn  cx]>o«urp,  n  physician  is, 
h(»wcn*er,  not  justified  in  siK-aking  absolutely  until  the  characK-rislic  enij)lion 
fully  appears  in  the  form  of  small,  distinct,  "shottv*'  ))ajmlcs.  seen  first  on 
the  fiui'  and  forehead,  and  [K-rhaps  <in  the  bju-k  of  the  wrists,  and  sncrrs- 
tivelv  invading  the  ueck,  trunk,  ariu!*,  and  lower  extremiticH,  aud  visible 
on  the  mucous  membrane  of  the  moutii  and  fauces.     Should  there  be 
toy  Irn^laritj*  in  the  appearance,  or  donbt  alxMit  the  symptoms,  tJie  proper 
Vol.  I.— 17 
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ooiirwo  iH  to  wait  another  twenty-four  hours,  imtil  the  jiapulra  nn  ihe 
become  vtrsicular.    At  this  time  a  diagnosis  ought  to  be  made  ^vitli  certaiuty. 
Before  this  only  one  symptom  is  said  to  In?  pathognomonio,  the  hemorrhagic 
initial  exautliem  in  Simon's  crural  triangle;  but  this  appeat»  only  in  the 
few. 

Morbilli  in  children  is  prohahly  the  disease  most  likely  to  be  confounded 
with  Hmall-ptrx,  eitpecially  when  the  former  Is  of  the  |)uj)ular  >'ariety. 
Borae  caijt.'s  it  is  impossible  to  distiuguish  between  the  two  rashes  for 
first  day.  The  points  of  diflerence  are  as  follows.  In  measles  during 
invasion-stage  we  have  uitarrhal  symptoms  api)eariiig  early  in  the  Lx>ujunc- 
tival,  na'«il,  and  bronchial  niucoiis  membranes.  These  are  al>sent  in  small- 
pox. The  rash  of  mcash*  appears  on  the  fourtb  day  alnu^t  i^inndtuneously 
on  the  back  au<l  face,  and  the  papules  arc  larger,  smoother,  softer,  anc 
hrijrhter  n-d,  as  npjMised  to  the  paler  papides  of  variola,  which  comnniiiit*at 
a  more  hui'sh  and  indurated,  or  shotty,  sensation  to  the  finger.  "  In 
of  small-|xix  !%*vere  enough  to  simulate  measles,  on  ]iassing  the  hand  ovt 
the  fare  the  feeling  is  that  of  hanlness  and  furrowed  roughness,  like  tliat 
produced  by  jiossiug  the  Imnd  over  a  pieec  of  corduroy,  whereas  in  raised 
confluent  measles  the  sensation  is  like  tluit  prutluced  by  passing  the  hand 
over  a  pieoe  of  velvet"  (Collie).  The  range  of  tem[K-nitunf  during  th4^| 
initial  stage  of  measles  is  lower  than  in  variola,  but  there  is  uo  defcntseeucc 
ou  the  ap]tear}ince  of  tlie  exantheni ;  ttn  the  contrary,  the  temjwrature  may 
continue  to  rise,  and  it  attaimi  its  niaximnm  during  the  height  of  the  erup- 
tion. Variola  and  varioloid  are  to  be  distinguished  from  cxinccHa  by  the 
stage  of  invasion  lasting  two  or  three  days.  In  \-ariceUa  this  le  generally 
absent^  and  very  rarely  docs  it  exceed  twentj'-four  hours, — any  (»nBtitu- 
tioual  disturbance  met  with  usually  following,  not  preceding,  the  rash.  The 
vesicle,  in  varicella,  follows  the  papule  within  a  few  hours,  never  exceeding 
twenty-ftHir,  and  attains  its  full  devirlopiueiit  in  one  or  two  days.  It  is  soft, 
globular,  and  superficial,  rarely  umbihcated.  Its  contents  may  be  ev; 
ated  by  a  single  puncture.  The  eruption  is  generally  best  seen  on  the 
of  the  shoulch'rs.  Suiall  isolated  papidcs,  which  do  not  form  vesicles,  ai 
probably  due  to  varioloid.  lu  msirld  fever  the  rash  apjiears  within  the  fii 
tweuty-fonr  hfturs,  and  the  itmiat  is  invariably  implicated.  The  np{>ear- 
an«*  of  a  jKtpular  rash  nn  the  (liinl  day  would  remove  all  doubt.  Only  in 
bemorrliagic  i4nmll-|x>x  might  the  diagnosis  be  obscure.  Sometimes 
symptoms  during  llie  invasion-stage  may  resemble  those  of  pneumonia; 
tlie  appeuranee  of  the  rash  would,  of  course,  put  that  diagnosis  aside. 

Papular  eczema  may  be  mistaken  for  tlie  commencing  eruption 
small-pox,  but  it  is  very  rarely  thnt  there  are  any  preceding  febrile  ^"mjv- 
toniH,  and  if  so  they  are  of  short  duration.  The  red  it^^hy  character  of  the 
papule't,  the  irregular  distribution,  the  uon-implieatiua  of  the  mucous  mem- 
branes, should  servo  to  distinguish  it;  but  in  any  case  of  doubt  the  n.'^ist- 
ani^  of  time  wtioidd  be  sought.  After  forly-eight  hours  the  variolous 
jiapule  becomes  diiitiuetly  vesicular.     SMiaminaj  pcmpingm,  herpenj  cry' 


y  in 
thefl 
but! 

of| 


VARIOLA. 


739 


OwmUy  urtictirui,  and  nrne  have  bwn  mistaken  for  variola,  owing  lo  hasty 
aud  ill-<x)ndidei'«l  diagnnsts*.  If  ntteiition  Ix*  paid  to  the  elemeut  of  time, 
tin-  aniimiilonB  fomis  of  gmall-pox  neo<i  fcivc  no  difficulty.  "  A  iwarlatlnoid 
rash  followed  ou  tlt«  third  day  by  an  eruptiou  of  papules  is  snmll-pox.  If 
euch  ra*h  be  of  dark  color,  witii  pui-jiurio  and  inky  spots,  the  ease  ie  stnall- 
poK.  Sp^'aking  p'ncrally,  henjorrhagic  cffiimons  into  the  skin,  purpuric 
and  black  s[h>1s,  hcniorriiage  into  the  eonjiinetiva,  and  .snirtatitioid  meai^ly 
FBshc'^.,  prwoded  by  mitial  syniptxiius,  are  small-pox"  (Collie). 

Treatment. — In  any  rasivof  sirkness  in  rhildrrn  when  the  suddfn  onset 

and  gem-ral  (.-liann-ter  of  the  Kyniptums  would  indirtite  ajiecific  diaeawc,  it  is 

of  importance  that  isolation  in  a  lai^  well-ventilated  room  in  the  upper 

(art  of  Uie  house  should  take  platv  at  once.     Aft  poon  a«  the  pbvHieian  Uaa 

deterniiued  the  jKiHfibility  of  tlic  attack  being  one  of  Hnmll-jx>x,  arimige- 

mentii  ehould  be  made  to  iiii^ure  tlie  Htrictest  isolation,  and,  at  the  barae  time, 

an  perfort  hygienic  surroundings  and  as  carefiil  nursing  a?  can  Ix^  obtained. 

Tb«  rtK»m  mum  l)e  large,  free  of  all   unneeesHarj'   funiiture,  and   posaeea 

jDcaos  for  thorough  ventilation  and  frei;  mxess  of  air.     Ita  teiu[Krature 

should  be  kept  moderate,  about  GG°  F.     Strong  light  should  be  excluded, 

lest   it  imTcase  the  tendency  to  pitting  on  tiie  faee  ami  lianda     The  diet 

should  be  light,  yet  eniineiitly  nutritiousi.     In  some  instances  it  would  be 

the  better  of  Ix'ing  partially  pre-digostcd,  or  of  having  digestants,  ftuch  aft 

eonir  good  prejranitiou  of  |M'p?<in  or  puicreatiii,  associated  vdt\\  it.     During 

iJu;  iuvaMiou-i<tuge  there  \ti  iilnuwl  always  couiplete  anorexia,  and  digta- 

■tioD  and  aftgimilation  are  in  abeyance.    Only  the  blandest  fluids  should  be 

permitted  at  thi*  j>eri<Kl ;  but  during  the  eniptive  .Mtage  feeding  nuiHt  Iw 

jiresMti,  especially  if  the  nif*e  Ijc  wvere.     Much  tiict  and  atwiduous  coaxing 

■nay  be  required  to  indut*  the  little  one  to  attempt  to  swallow,  but  it  is 

■  infK>rtant  tliat   a.«  much  nonrishmeut  a**   iwnxible  should   1m'  taken.     In 

^■iirral  it  will  l>e  bes^t  to  give  it  in  small  quantities  at  short  intervals  day 

night.     During  the  stoge  of  suppuration,  \Wth  its  severe  drain  on  the 

lyrtcm,  and  it(«  tendency  to  exhnuHlion,  stimnlant^  will  Im'  re(piired  in  addi- 

irrfi  to  the  most  uutriliouK  and  aa^iimilubic  I'otxl  we  can  give.     In  regani  to 

tt*  tlierapeutie  management,  it  sliould  Ix^  rcniemlx-red  thai,  with  our  present 

Ituowlodge,  we  have  no  drug  that  will  control  or  nuKlify  the  course  of 

x-jiriolfl.     It  iH  a  self-limiteti  ditM-uHc,  ami,  aw  Hilliet  and  Barlhex  long  ago 

{toiiitcd  out.  all  treatment  tending  to  disturb  tlie  normal  cour&e  of  the  ill> 

Head  if*  harmful.     Sydenham's  repressive  treatment,  designed  to  retard  the 

*Juv«dopment  of  the  eniptlon,  by  kiM'ping  the  t^kiu  cm^l  and  uiiing  saline 

! laxatives,  and  the  e«mi*se  of  treatment  adopted  before  his  time,  of  encour- 
«fciiig  derivation  to  the  skin  by  promoting  i)erspimtion  in  every  way,  have 
Ixrfh  Ixvu  TjuihI  injurious.     The  iliseu.si>  nuis  a  mon*  favorable  course  when 
th<;  enipiion  ap|>cflrs  aud  develops  naturally  and  regularly.     Many  anti- 
septic am!  anImTnotic  rrmedipa  have  lieen  trie<l,  chief  among  whii-h  are 
quinine,  tulieylic  acid,  carbolic  acid,  and  the  sulplio-<-arlfolates,  but  x^t  fiir 
the  results  have  not  been  in  any  way  encouraging.     It  is  well,  therefore^  to 
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rccoguijcc  flilly  al  the  ontdet  that  our  therapeutics,  at  least  for  thL>  prcKot, 
ehould  be  rxintiaed  to  HtiHtaining  and  jtalliative  nieai«iiiv6,  and  to  the  oomhat^ 
iiig  oi'  any  (■oin]>lifatimirt  that  niuv  arise.  Deprcs(*iug  utoa^iirt^  of  all  kiud^ 
aliould  be  avoided  in  children,  and  e^iM-oially  in  infant.-^.  Durinjf  the  stag^ 
of  invajiinn  wveiv  nenoua  syuiptom.')  nmy  «dl  for  treatment.  Chlural 
liydnile,  a.s*K'(uted  with  uue  of  the  hrumide  salts,  hat^  Ix-vn  used  with  ^inid 
resiihs.  Antipyrin  or  antifebrin  in  cantioii^  dosen  may  be  tried.  At  present 
thev  promirw  to  l»e  of  iiitieh  serviee,  lioth  in  reiluciiig  tlie  Iiv])«Tpvivxia  of 
thia  pti-itKl  and  in  rt!lie>ing  many  of  the  nervous  symptoms.  If  tlie  tem- 
perature run  hi^h  and  the  head  be  hot,  cold  applications  may  be  Diode  to 
the  Bcalp,  and  the  IxmIv  j^'ully  sp(»nged  with  tepid  water.  For  the  vomit- 
iug  I  have  found  ^-'Uiali  dwied  of  cocaine  aflbixl  much  relief.  Should  it  fail, 
other  jiiistric  eedativcw,  such  oa  soda,  hLsmuth,  and  hydiw^-anic  acid,  may 
be  trietl.  In  cases  of  older  clulden  one  of  the  eflervescinp  citrates  may 
prove  wry  grateful.  Should  the  Ijowels  be  confined  at  this  time,  a  gentle 
laxative  may  be  given.  During  the  entire  ]xM-iod  of  the  erujKiou  one 
important  indication  seemi;  to  be  to  relieve  the  irritation  of  the  skin  and 
nniroim  nicmi>rane.  Ver%'  numerous  are  the  different  appHi^tionH  tluit 
have  been  made  use  of  at  one  time  or  another  in  the  hoi^e  of  limiting  the 
surrounding  inflaunuation  and  leadening  the  tendency  to  8ubeec|uent  pittii^. 
It  seems  vert'  doubtful  if  any  of  them  arc  of  great  value.  Still,  it  is  in 
most  cases  desirable  that  some  attempt  to  prevent  the  scarring  should  be 
made,  es])e('ially  on  the  fiioes  of  young  girU.  Perha|»s  the  most  successful 
method  is  that  re(xminicndeil  by  the  Germans,  of  keeping  cloths  wet  with 
water  spread  over  the  face  and  anus.  Cursehmauu  advi.ses  thai  tlie  n-nler 
be  cool,  but  Kajtosi  recoinmends  tluit  it  Ik?  used  as  warm  as  may  be  com- 
fortable. If  desired,  tiome  antise|itic  or  deodoriser  may  be  added  tu  the 
water.  Hyde  uses  a  solution  containing  one  drachm  of  borainc  acid  with 
a  drachm  or  two  of  glycerin  to  a  pint  of  water  as  warm  as  may  W  (^im- 
furtably  borue.  Cloths  wrung  out  of  thiH  should  be  constantly  applied, 
changing  them  as  they  cool.  During  the  night-time,  or  whcu  the  patient 
is  sleeping,  they  may  be  covered  with  oiled  silk  to  retain  the  heat  and 
moisture.  If  the  ern]»tion  Ih*  ver\*  profuse  over  the  bo<ly,  and  the  irrita- 
tion wry  grwit,  the  \'ieuna  plan,  of  innucri^iun  for  two  or  threi*  liours 
daily,  may  be  tried  with  older  children.  The  water  should  be  maiutuiiifd 
as  nearly  as  possible  at  a  temjierature  of  98*'  F.  Dr.  Welch  recom- 
nH>uds  a  mixtuR'  of  olive  oil  ami  lime-water  in  equal  parte,  to  lie  from 
time  to  time  jwiuted  over  the  surface  with  a  large  eamel's-hair  brush.  Dr. 
Tomkyns  writes  mc  that  he  has  used  with  uuich  suoc^'ss  in  the  Fever 
Ho^ital,  MancJiestcr,  England,  a  thin  solution  of  c<jmnion  starch,  glycerin, 
and  tincture  of  iodine  fglyc.  3ss;  tinct.  iodini,  5ii ;  sol.  amyli,  Oss)  to 
n'lieve  the  dermatitis  and  prevent  pitting.  During  the  epidemic  in  Mon- 
treal in  1885,  at  the  Civic  Hospital  tincture  of  iodine  was  })aiuted  oncv  <»r 
twice  daily  over  the  face  and  hands  while  the  eruption  was  in  t\w  jiapular 
stage.     It  was  thought  to  dimittisii  tlie  pitting.     A  solution  of  nitrate  of 
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silver  has  been  used  similnrlv  on  tlie  first  oppcflrance  of  the  papnles  on  the 
fare.  Sclnvinuiier  slroiijjlv  n>(-oiii mends  the  tisf  ol"  the  following  pa^tte: 
etrtxtlic  acid,  4-10  parts;  olive  oil,  40  parts;  pre|>areil  chalk,  60  {Hirte. 

kibke  a  soft  ]«»te  to  be  spread  on  soft  liiirn,  and  witli  this  cover  the  face 
ukI  arnis.  The  linen  shonld  t>e  <:liaiij^fd  ever)'  twdve  hcium.  To  diminUh 
ihe  int«:«lerable  itching  and  feior  of  the  later  stages,  and  to  li-ssen  the  <?on- 
tagion,  the  UhIv  Hhould  hi'  nponp-ii  nniT  nr  twice  daily  with  tepid  water  to 
H  whieb  a  Hiuall  quantity  of  pernuin^cmte  of  ))ota.sli  has  been  added,  and 
afterwards  anointed  witli  a  weak  earhulatti:!  uil.  To  relieve  t!ie  irritation 
of  the  mucoUH  mi'iuhniiie,-*^  .-pray^  and  gargles  of  dilorate  »i'  pot*wh  should 
fiw|ueutly  be  uticd.  They  may  be  either  warm  or  cotd,  as  may  be  luoet 
gTBtefiil.    Sometimes  a  little  bihorate  of  soda  may  be  advantaji:tt>U!iily  added 

■  to  tlus  ftolution.  MncilajjiuouH  drinks  may  Iw  aUowed  frwly,  and  .-several 
tunes  a  day  the  nunw  slioiild  gently  eleanae  the  mouth  and  faiiees  with  a 
FDial)  swab  of  absHjrbi'Ul  cotton  soaked  in  the  borax  solution.  Tin.-  n«)nth 
and  entrance  to  the  nares  shoiiUI  be  kept  cni"efnlly  cleansed  from  nuicns, 
and  the  noHtril»  hIiouUI  he  Hpntytxl  at  least  twice  daily  with  an  alkaline 
Fpray  containing  a  small  amount  of  earbulic  acid.     Duriuji;  the  stage  of 

Ideomstation  warm  Imths  should  be  piven  daily.    .Should  the  scalw  be  exten- 
sive, it  is  important  tliat  ptiH  }w  not  allowetl  to  collect  in  ipianlity  uiKii'rucath 
them.    Od  the  fonlicad  and  faee  means  should  be  taken  to  get  rid  of  them 
as  fjuickly  as  |Misi?ible.     On  the  senlp  the  cnists  are  apt  to  jwiT*ist,  and 
Qunierons  |M>ultices  may  be  retpiirw!  to  remove  them.     Slumld  siippunition 
continue,  it  may  be  checked  by  the  applicatiun  of  carlHjlatod  zinc  ulutment. 
In  children  the  itching  at  this  time  is  often  intolcmble  and  may  call  for 
^  M»me  gentle  form  of  restmint  fL>r  their  hands.     As  tlie  pustule  appmachea 
B  maturation,  the  physii-iau  must  be  on  the  watch  for  any  symptoms  indi- 
cating failure  tif  <lovelopment.     Such  would  nxjuire  prnmpt  stimulution. 
^  Should  lant'ugitis  thi'cateu,  inhalations  of  m<xlicntcd  st(>imi  »«htH]ld  be  com- 
H  mcDced  at  omv,  and  puultici's  be  applied  extonially.     Should  dyspna>a  set 
BiDf  OD  emetic,  if  the  child  Ite  strong  enough,  may  first  be  tri«l.     If  it  fail, 
TPsnrt  must   be  hwl  to  tracheotomy  or  intnluition.     Severe  inwimnia  or 
^kdirinm   may  re^piire  the  cautious  use  of   bromides,  opium,  or  chloral. 
HThroughont  the  whole  course  of  the  illness  the  strength  of  the  jMitient 
Tnu^t  l>e  «jnHerve<l.     Complications  must  l>e  tn-ated  on  general  primnples, 
avoiding  anytliiug  approarhiiig  sysleniic  rlcplettnn,  awl  interfering  surgi- 
cally when  it  is  ap{>areut  that  siieh  interferenee  is  necessary.     During  the 
Stagp  of  eonvnlesct'ncf  iron  tonics  arc  generally  reciuire<l,  and  one  of  the 
l>mt  IS  the  murialcd  tinctun?  uf  inni.     It  is  rendered  li-ss  irritating  to  the 
vtonuicfa,  and  more  palatable,  by  being  combined  with  a  eon»idemble  amount 
of  glycerin.     For  the  wvere  hemorrhagic  fnrmp  of  the  disease  no  treat- 
ment has  been  found  of  any  avail.     In  the  milder  forms,  stimulants  with 
toui<«  offer  us  the  best  hope.     My  own  predilections  are  strongly  in  favor 
uf  the  use  of  iron  in  largi;  quantities. 

In  this  disease,  however^  our  duty  is  not  finished  with  the  mere  treat- 
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ment  of  our  patient.  We  have  to  consider  other  members  of  the  hoosehold 
and  the  public  generally.  When  small-pox  enters  a  hou8e,  vaccination  and 
re-vaccination  must  be  promptly  and  effectually  performed.  In  such  cases, 
as  in  every  case  where  known  exposure  has  taken  place,  the  duty  of  the 
physician  is  to  give  as  prompt  protection  as  possible.  We  believe  that  this 
can  best  be  done  by  using  fresh  humanized  lymph,  which  produces  a  more 
rapid  and  certain  development  of  the  vesicle  than  does  bovine  lymph,  and 
therefore  more  quickly  secures  protection.  The  patient  may  be  considered 
free  from  infection  when  every  particle  of  scab  and  crust  is  removed  and  he 
has  received  several  thorough  subsequent  baths.  The  most  complete  disin- 
fection of  everything  that  has  come  into  contact  with  him  or  that  has  been 
in  his  room  must  be  insisted  upon,  and  should  be  performed  under  public 
authority  and  supervision. 


VACCINATION. 


Br  W.  T.  PLANT,  M.D. 


Definition. — The  conveyance  of  co\v-|m>x  or  vaccinia  from  the  aniiual 
to  man  or  from  one  [lerson  to  another  for  the  purpose  of  protecting  the 
s>-stom  against  sraall-pox. 

History. — No  chapter  of  niodioal  hist^jrv  is  more  intepesting  than  that 
of  the  discovery  of  vaocination,  the  most  heneticent  result  tlie  world  Uaa 
known  of  hunmu  thought  and  otfort. 

For  several  eeiiturifri  rin)aIl-[iox  lia<l  Ireen,  more  than  any  other  pesti- 
lence, or  even  war,  tiie  foe  of  man.  It  bad  spread  to  all  eliines  and  over  all 
countries,  carrviug  off,  on  an  avcra^-,  fully  one-sixth  of  id!  those  attaekt-d 
hy  it,  and  inflicting  inrnrahle  Ijlindne88  or  deafness  and  frif^Ittfiii  disti^iire- 
ment  upon  great  nnmbers  of  the  sundvora.  Nothin};  could  exceed  itfl  fury 
when  it  visited  a  wmutry  for  the  first  time.  Its  introduction  into  Mexico 
in  15*20  was  follnwinl  Hy  the  Vt^  of  three  millions  and  a  half  of  ]>eople. 
In  1707  it  made  its  first  entry  into  Tcxdaud,  and  mtire  tliau  nne-ionrth  of 
the  whole  populatiuit  fell  victims  to  it;  crossing  into  Greenland  a  tjuartcr 
of  a  century  later,  that  islan<l  wan  siMwdily  almost  depopulated.'  Swiety 
was  eveniwhere  largely  nimlc  ui>  of  two  irluaseH,  those  who  were  jtock- 
marked  or  otherwise  mutilated  and  those  who  were  still  liable  to  liocome  so. 

Small-pox  was  es|>eeiully  fatal  ftnumg  the  young.  In  the  lai-ger  cities 
of  Great  Itritain  aluHit  oni^-thinl  of  the  deaths  under  fourteen  yean*  wexe 
due  to  it,  and  tlie  mortality  under  five  years  was  about  fifty  per  cent. 

Such  was  the  forlorn  eomlition  over  the  known  world  when  in  1716 
(he  Hon.  Edwanl  Wortley  Mc^utngu  received  appointment  as  the  English 
atidjossntlor  to  the  Olt4)nmn  court.  The  letters  of  his  mx!oniplished  wife, 
Lady  Mary,  who  accomfMUiied  him  tti  Constantinople,  were  so  instructive 
and  cnt4'rtaining  aK  to  giiin  for  her  n  lasting  celebrity.  In  one  of  these, 
written  from  Belgrade  in  1717,  she  descril)es  in  fpriglilly  tenns  the  Turkish 
custom  of  *' engrafting"  small-pox,  and  declares  her  intention  of  trying  it 
on  her  youn^  son. 

Ktfturuing  to  England,  she  seriously  undertook  the  introduction  of  the 
art  there,  and  e\'inced  her  faith  in  its  safely  and  virtue  by  having  her  little 
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(iuughter  inocnlakil  with  small-pox  luattpr.  This  was  in  April,  1721.  The 
esi»«lieiicv  of  the  opemtioii  beiujif  i|uestione(l  hy  the  sc^ientifita  nf  (he  day, 
govorumcut  exteudod  rcmisstoD  of  scutcDce  to  six  prisoucra  condemned  to 
(hwtli,  on  eondiiion  that  they  woQld  submit  to  inoculation.  The  exjierinient 
was  (*u«f!*ifii],  aud  the  (Mirdoiis  were  cheaply  Inrnglit.  After  tluK  the  opera- 
lion  was  taken  into  royul  favor,  oud  two  duujihters  of  tlie  Princess  of  Wales 
in  1722  received  variolous  infection  after  the  Turkish  method. 

The  same  year  ibit  it  w:i3  introduced  into  Ku^land — 1721 — it  t*e^n  to 
be  practised  in  Boston,  where  an  epidemic  of  great  viridtfuce  was  raging. 
But  of  two  hundre<l  and  forty-four  per^ns  im>ciilated  by  Dr.  Boylston 
wiUiin  itix  mouths,  ttix  died.  About  the  same  time  there  were  in  England 
two  conspicuous  exau])les  of  death  frum  inoculated  timall-))«>x.' 

These  deutliH  wrved,  Iwth  here  and  in  Europe,  to  prevent  the  new  prao- 
tioc  from  being  received  with  that  instant  favor  which  it  othenrise  would 
have  enjoyeil.  It  was  near  the  middle  of  the  eentur)*  before  it  met  with 
anything  like  general  aw-eptanee.  In  1746  the  Small-Pox  and  Inoculation 
Hospitid  woi*  founded  in  London,  in  order  that  the  poor  as  well  as  the  rich 
might  sliiire  in  the  iH'nefitH  of  the  o|)cration. 

In  Great  Britain  and  America  iu'jculntion  or  the  "engrafting"  of  small- 
pox may  l>e  said  to  have  had  a  reign  of  about  fith-  years, — the  latter  half 
of  the  eighteenth  centur\'.  People  then  made  n])[M>intmcntH  with  the  ■'mall- 
pox  physicians  as  we  uow  do  with  dentists.  During  our  war  for  inde|«en- 
dence  the  wife  of  General  Wa.shington  improvwl  the  occasion  of  n  brief 
sojourn  in  Phihidelphia  by  undergoing  inoculation,  and  she  had,  atxHtrding 
to  histon.-,  *'  a  ver\-  favuraltle  time."  * 

The  cffioicy  of  this  o|>oration  in  mitigating  the  severity  and  danger  of 
small-pox  was  certainly  ver\*  great.  The  proportion  of  deaths  following  it 
was,  iiu  an  average^,  about  three  in  a  thousand, — ^a  very  gratifying  citutrast 
to  the  mortality  of  the  disease  cumniiuiit^ti'il  in  the  usual  way.  But  there 
was  one  fefal  drawl>ark.  However  light  the  engraftwl  di^scatic  miglit  be,  it 
was  still  small-[>ox  ;  and  the  more  it  was  conveyed  in  this  way,  the  more 
were  centres  of  iufectiou  multiplied  from  wliicb  those  not  protected  were 
liable  to  contract  the  disenw  in  its  worst  form.  To  !ndi\-iduals  inoculation 
was  a  great  blessing ;  to  society  at  la:^  it  was  a  great  curse.  In  the  early 
part  of  the  eighteenth  centurj*,  before  ino<>ulatioD,  about  one-fourteenth  of 
the  deaths  in  Great  Britain  were  from  fnialUpox;  in  the  latter  |iart,  after 
inoculation  liad  l)ecome  (^uite  general,  about  onc-tcuth  of  the  deaths  were 
from  thiit  disorder.'' 

But  no  sooner  hail  vnrioloua  inoculation  reached  a  |>osition  where  it 
could  claim  for  itself  in  this  country  and  Europe  something  Uko  general 
reo(^DitioD  and  practice,  than  one  was  born  who  was  to  introduce  a  new 
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*  Irving'!  Life  of  Washington. 

*  Seaton,  Hand-Book  of  Vucciuation. 
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method,  entirely  devoid  of  douger  to  the  individual  ttud  free  frum  tlic  ftitiil 

tdcfwt  of  spifndiiifj  small-pox. 
K<lwanl  Jcnner,  tlie  mm  of  an  Kn^lisb  clei^iuau,  viaa  Imh'ii  iu  1749  at 
Berkeley,  iu  the  county  of  Gloucester, — a  county  celebrated  thew,  as  now, 
for  its  dairies.  Haviuj^  early  tixe*I  iipou  imxlieine  for  a  vocation,  lie  joiuod 
himself  to  a  surgeon  in  a  nei^hliorinfj  vlllaj^e  for  iustnictioii.  AInjuI  this 
time  tlie  eoulideut  assertion  uf  a  young  countrywoman  that,  having  had 
oov-pox,  she  was  proof  a^ini^t  small-pox,  miule  an  impression  on  his  mind 
that  was  lasting.  In  his  twcEity-Hrst  ywir  lie  weut  to  Ij4>nd<)u  to  fiuisli  hia 
pupilage  under  the  givat  John  Hunter.  Atler  two  ycai-^  iu  the  metro|M)liB, 
he  wcDt  bock  to  his  native  village  of  Berkeley  and  began  practice.  On 
reoe\ring  his  aiYpiaintamv  willi  tfio  dairy-peopK-,  their  lielief  in  an  antago- 
nism lielween  ihjw-ikix  and  snialI-iK>x  wua  again  brought  to  his  notice.  He 
begao  to  look  into  the  matter.  By  degreet>,  as  evidence  aix:umuhiled,  he 
became  convinced  that  there  was  something  in  it.  He  wmceivcd  that  a 
diwmler  that  conld  Ix'  conveyed  from  the  cow  to  the  human  system  by  rare 
chance  in  milking  miglit  be  more  smely  eommnuicatcd  by  methodical  oper- 
KatioUf  that  it  might  also  be  farric<l  from  person  to  person  without  losing  its 
protective  |Kjwer,  and  tliat  in  ihiw  way,  the  whole  liuman  family  In-ing  nuule 
Mvurc  agniuht  ainall-pox,  that  hmthscmic  dJwase  would  l>e  drivou  out  of  the 
B^'orld  from  sheer  lack  of  living  aeeomni<jdutions.  After  this  manner  wc 
6iid  Jenner  talking  to  his  friends  in  ITlSO. 

From  l]ie  scarcity  of  true  ct>w-iH)x,  lie  was  not  yet  able  to  bring  these 
magnificent  and  inspiring  thoughts  to  the  touchstone  of  actual  experimeut. 
It  was  not  tmtil  May  1-1,  17JH;,  m^rc  than  a  <|uartcr  of  n  t-entun.-  after  bis 
thoughts  were  first  turned  that  way,  that  .Jenner  uuide  his  first  vaccination. 
jThe  subject  was  a  lad  of  eight  years,  named  James  Phipps.  SL-vcral  wwka 
ifterwartls  the  boy  was  inocnlntctl  with  small-jwx  matter,  and,  as  Jenner 
d  preilict4-<l,  no  result  followed.  Two  v<';irs  imissmI  awav  l)efore  he  was 
iblc  to  rciKitt  the  cxix-riment,  owing  to  the  disap|>earunce  of  tstw-piix  fnim 
tlie  (hiiries,'  Having  at  length  made  himself  certain  of  the  truth  and 
importance  of  his  discover}*,  lie  published  a  pamphlet  entitled  "  An  Inquiry 
jnt4>  till-  {.'bus«*s  and  Kffwts  of  the  \'arii»lw  Vaei-ime,"  and  sent  it  out  to  the 
jirofc^iou.  At  fii"st  considemble  incredulity  was  manifestetl,  but  it  i-ould 
not  last,  for  the  pnKift  wci-e  at  hand  and  more  were  furthcYinting.  Within 
«i  year  frum  the  first  public  aunouncenu'nt  of  the  disfroverj',  seventy  of 
"tlic  must  distiuguished  physicians  of  Loudon  signed  a  declaration  of  their 
entire  e<mfidenw  in  it. 

With  so  much  im[)etus  gained,  the  sprtnul  of  vaccination  was  niar\'cl- 
lously  rapid.  In  1800  it  l>egau  to  be  practised  in  this  country',  and  a  year 
later  in  France.  In  1803  the  court  of  SpJ»in  sent  out  an  exj>editiou  fi)r  the 
purpotte  of  carn'ing  vaceiiiatiou  to  all  the  Sjuinish  possessions  of  the  Old 
aud  the  New  Wcjrld.     It  returnetl  afU-r  thi-ee  years,  having  made  tlie  cir- 
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cuit  of  the  globe.*  Within  six  years  after  it  ^-as  first  given  to  the  public, 
thp  knowlrdgp  and  prartirc  iif  tlii.s  )>pnefi(^nt  ojieration  had  spread  over  all 
tiie  wurid.  All  nations  ImilMl  it  with  demonstrations  of  joy  and  (gladness. 
In  Russia,  the  Empress  gave  the  first  child  vaccinated  the  name  of  "  Vac- 
cinoff"  and  made  its  e<lnc^tii)u  a  piihlio  (rhar^. 

In  the  univernal  thankfulness  for  this  uujMirallelcd  blessing,  he  tlirough 
whom,  under  Providence,  it  had  been  secured  was  not  forgotten.  Uonors 
were  omferred  on  Jenuer  by  foreign  courts,  and  he  was  voted  honorary 
meniliersliip  in  many  learned  societies.  The  anniversaiT  of  Lis  birlii  and 
that  of  his  first  vaccination  were  for  many  years  celebrated  in  Gemiauy  as 
feast-davH.  In  1802  Parliament  voted  him  fifty  thousand  dollars,  and  five 
years  later  a  lmndi*ed  thousand  more.* 

With  the  raotlesty  that  ever  characterizes  true  greatness,  Jenner  con- 
tinued to  reside  among  his  life-long  friends  in  and  around  the  little  village 
of  Berkeley.  He  did,  it  is  true,  s*jon  after  he  l>ecame  famous,  tr\"  London 
life  and  pructic-e  fur  a  time,  hut  he  soou  tired  of  tliem  and  returned  tn  his 
more  congenial  country  home.  Here  he  passed  the  evening  of  his  life  in  the 
practice  of  his  profession,  in  correspondence  relating  to  his  great  disct>very, 
and  in  the  peaceful  enjoyment  of  the  s»tciety  of  his  frieuds.  Hl*  died  of 
apoplexy  in  1JS23,  and  his  remains  were  laid  away  in  the  jmrish  church. 
Of  all  the  lH;nefa<'t(iiv  of  mankintl,  not  one  has  ever  lived  to  see  the  world 
60  abundantly  bltisscd  tliruugli  his  lalwrs  as  Kdward  Jenner. 

Nature  of  Vaccinia. — What  is  cow-pox,  and  whence  does  it  derive  its 
royal  power  over  small-pjx?  Jenuer  reganlecJ  the  two  diseases  as  esaen* 
tially  the  same.  In  IHOl,  only  thnv  years  after  (he  great  disifivery-  was 
promulgated,  Gassncr,  of  Gfinsberg,  inoculated  oows  with  small-pox  matter. 
Lymph  from  the  resulting  vesicles  was  conveyed  to  four  children,  and  the 
onlinarv  plicnonien:i  of  vawiriatiun  fijllowi'd.^  Later  than  that, — 1830, — 
l)r.  Sunderland,  of  Barmen,  in  Prussia,  blanketed  some  cows  with  the  bed- 
clothing  of  a  deceased  sniall-pox  {tatieut.  Other  coverings  frtmi  tlie  same 
bed  he  sns|>en<hHl  around  their  heads.  In  a  few  days  tlie  animals  Ixiame 
siek  and  fevcri.»«h,  and  an  eruption  like  that  of  genuine  eow-p<jx  a)>j)eared. 
Lymph  fi-om  these  vesicles  prochioed  genuine  vaccine  in  the  human  subject.* 
These  experiments  in  their  essential  ftatures  have  been  many  times  repented 
in  this  country'  as  M'cII  as  in  Kurujic,  with  like  result.  Vacciimtion,  then, 
is  the  conveyance  of  small-pox,  but  of  a  small-pox  wonderfully  modified 
and  slrip]MHl  of  its  terrore  by  passing  tlirough  the  animal.  In  some  way  it 
lias  parted  with  its  wntagious  projx-rty,  so  that  vaccinated  small-jxix  is  not 
constantly  spreading  the  disease,  as  was  the  case  with  inoculate<1  small-jwx. 
The  horse  as  well  as  the  cow,  though  jierhaps  leas  readily,  may  Iw  made  the 
subject  of  variolous  infection.    Jenner  used  lymph  from  the  horse  quite 
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lirgely,  but  »nce  his  cLiy  the  cow  haa  been  almost  the  oulv  source  of  orij^i- 
nal  supply,  so  that  the  term  vaccination,  from  fooca,  "  a  oow,"  is  entin-ly 
appropriate. 

Kinds  of  Lymph. — The  material  for  vaetnnatiDg  is  now  taken  from 
both  the  heifer  and  the  child  :  hence  we  epcak  of  bovine  and  human  virus. 
Until  rwvntly  tht!  latter  was  in  almost  exclusive  use.  Previous  to  IS70 
bovine  lymph  was  seldom  priM.urablf',  because  epidemics  of  cow-jhjx  were 
of  infrwiueut  occurrence.  But  alx>ut  that  time,  responding  to  a  clamorous 
popular  demntid,  its  pnKluction  on  a  lai^  scale  by  vawiuating  ynunp  iwttle 
began  to  Ix'  followed  us  a  busimss.  There  are  uow  in  this  country  (juite  a 
niunber  of  establishments  for  the  propagation  of  kino-pox.  Any  locfility 
with  tclegra])li  and  railroad  afmmutiication  can  now  lie  snpplifd  with  little 
delay  with  recent  Ijoviiu;  viiiia.  Within  u  few  years  the  um-  of  luimaii 
lymph  has  preally  Icsswied.  But,  uotwitlistaiidlug  the  extended  aud  ^till- 
sprcading  popularity  of  bovine  vims,  there  are  very  many  in  the  profession 
who  believe  that  failures  with  it  are  much  miire  fr(?(|uent  than  with  tlie 
humanized,  aud  that  it  is  loss  regular  aud  reliable  and  of)en  more  severe  in 
its  working, — a  view  that  my  own  olwervations  would  tend  to  sustain,  A 
certain  lack  nf  affinity  ftetween  lymph  from  the  oow  and  the  human  system 
is  certaiuly  quite  p<.»ssi1>le. 

Conveyance  of  other  Dieeases. — An  asserted  advantage  of  animal 
over  human  is  inimnnity  fnmi  the  liability  of  i-onveying  otlier  dis- 
Thia  is  a  muviug  cuiisideratiun  w'ltU  tiiidtttudt^  among  liie  laity, 
who  Iwlieve  that  all  sorts  of  eruptions  and  blood-disorders  are  ehai^cable 
to  human  lymph. 

It  is  doubtless  tnie  that  a  va«:ination  may  Ik-  fuUowed  by  an  eiythema- 
tono,  an  erysipelatous,  or  an  eczematous  eruption  tuuscd  by  the  local  and 
romttitutional  irritation  ronnefpient  on  the  operation ;  but  I  can  find  no 
reliable  evidence  to  warrant  the  opinion  that  chntnre  E-nlargemcnt  of  glands, 
or  scrofula,  or  consumption,  or  any  of  the  ordinary  skiu-cniptious,  have 
e%*er  liecn  tmnsmittcd  from  jierson  to  person  through  vaccination. 

But  how  is  it  with  .syphilis?  That  is  an  iniK'nlahle  disease:  except 
when  inherited,  it  is  had  only  through  tuocutatiou.  May  it  be  conveyed 
with  vaccinia?  There  can  l>e  no  doubt  of  it  So  niaoy  cases  have  now 
been  rccord«i  in  which  cow-pox  and  syphilis  have  ln'cu  sinniltano<insly 
lm|iartcd  by  vaccination,  that  they  eaunut  Im.-  explainwl  away,  and  vaeeino- 
STphilis  must  l»  ac(x'ptc<l  a.s  n  fact.  It  was  thought  by  many  timt  in  all 
such  imitamrs  there  was  an  admixture  of  bl<HMl  with  ihi*  lymph,  and  that 
care  to  exclude  that  woidd  obviate  datiger.  But  one  of  the  ex|>erinient8  of 
Dr.  Robert  Cory,  chief  vaccinator  to  the  National  Vaccine  Establishment, 
Knglaud,  would  seem,  even  if  there  were  no  otlier  proof,  to  decide  the  ques- 
tion. To  test  this  jwint, — the  possibility  of  conveying  syphilis  with  dear 
IjTnph, — that  gentleman,  with  a  scientific  devotion  which  we  admire  but 
could  never  imitate,  carried  nut  a  series  of  experiments  on  his  own  pi^rson. 
He  repeatedly  vaccinated  himself  from  children  who  were  phunly  and  some 
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of  them  actively  syphilitic,  using  with  greatest  care  only  the  clear  lymph, 
(hie  of  thorn  trials,  matle  July  6,  1881,  was  not,  a*  all  the  previous  ones 
hud  l»een,  barren  of  result.  On  this  wxasion  he  vaceinaled  himself  in  tliree 
plaees  from  a  three-months-old  child  that  had  an  eruption  and  sores  which 
were  evidently  sypliilitic.  In  tUriH'  wet'kft  sypliilitio  pnpnles  appeared  at 
the  stttt  of  two  of  the  i>uneture9.  Tlier<tf  were  fullowed  iu  due  tourse  hy 
aore  throat,  roseola,  and  other  indubitable  evidences  of  constitutional  i*y]>lii- 
lis.'  KriHii  thi.s  it  would  H?em  to  be  provwl  that  clear,  limi)id  lymjth  may 
be  a  medium  of  carrj'ing  tliat  disease  from  one  itersoii  to  auuther.  But, 
conceding  tide,  it  is  to  be  remarked  that  this  child  was  scfloetcd  for  this 
experiment  bet^use  it  had  Hvpliilitj  in  an  aggravated  form,  and  that  no 
medical  man  would  ever  think  of  taking  lymph  fnmi  such  a  soun*.  There 
is  no  reason  in  all  this  for  the  rejection  of  all  human  lymph,  but  rather 
cause  for  careful  scrutiny  of  the  antecedents  and  present  condition  of  every 
ppoptiHxl  vaccinifcr. 

Doffoneration  of  Lymph. — It  has  Xteen  claimed  that  lymph  gradually 
parts  with  its  protective  virtue  by  passing  sucoessivcly  through  the  human 
syfttem,  an<1  that  if  we  wuuhl  nmke  tlie  protection  against  Kmall-}K)x  c<jni- 
pletc  we  must  u»;  tin?  Iwvinc  jinnluct  altcigcChcr  or  return  to  it  at  short 
inter  \-al8. 

In  1816,  .Tenner  wrote  that  the  vesicles  he  was  then  producing  were  in 
everj'  Hspwt  a.s  jwrfi^ct  as  in  the  first  year  of  vatvinatinn,  though,  to  the 
beet  of  his  knowledge,  the  matter  from  which  they  were  derived  was 
taken  from  the  cow  alK>ut  sixteen  years  before.  Prof.  Hebra  asserts  that 
in  tlie  prIncijMil  vaccine  establishment  at  Vienna  lymph  has  l>een  car- 
ried down  without  iutcrruptiou  from  the  first  vairiuatiun  at  the  Ix^inniug 
of  the  ecntur)",  and  that  it  now  '*  takes"  as  well  and  is  as  protective  as  at 
first.'  Dr.  C'liarles  V.  Chapin,  writing  from  the  ctffice  of  the  Supt-riu- 
teiident  of  Health,  Providcm-e,  Khude  I&Iaud,  December,  1885,  says  that 
they  were  tlicn  using  stock  that  had  been  maintained  by  continuous  trans- 
mission from  child  to  child  since  1856,  without  U-ing  onw  rcjiewed  iYjta 
the  cow  ;  that  n«irly  forty-seven  thousand  jxri^ns  had  been  vaccinated  from 
it;  and  that  it  had  shown  itself  not  inferior  to  the  bovine  product  in  pro- 
tective power,  besides  Iiciug  more  certain  to  take  and  less  liable  to  produce 
troublesome  soi-es.'  We  believe  that  lymph  may  degenerate,  not  because  of 
its  transmission  through  the  lunnan  body,  however  many  times  the  trans- 
Diission  may  \>c  made,  but  tlirough  lack  of  care  to  choose  slock  fnim  healthy 
and  vigorous  subjects.  Ijct  a  fiirmer  gatiier  seed-corn  fit>m  stunted  cars 
growing  on  p<x»r  wkI,  and  he  will  soon  l>e  raising  degenerated  crops.  This 
is  a  general  fact  of  vt^tablc  and  animal  projMigation,  to  which  vaccination 
is  no  exception. 


>  BosUm  Med.  Had  Sorg.  Jour.,  v<A.  cii.  p.  188. 

■  Manual  nf  Skin  DiTtcitws. 

*  AnQUMl  Bc'i^ort  Supt-  of  Health,  Providence,  Rhode  lelaad,  1B86. 
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Forms  of  Lymph. — ^The  Ivniph  used  in  vacx^inating,  whether  human 
or  bf)vine,  is  cither  Huid  or  dry.  As  fl  fluid  it  ia  oouveyed  hy  the  hinect 
directly  from  the  vesicle  to  another  |icr6on,  as  in  "  arm-to-ann"  varcination. 
When  numbers  are  U*  l)e  oiwrated  on  at  onct*,  as  iu  sLhooln  aud  iactorien, 
thiH  iH  (he  Burvst  and  most  convenicut  way.  Fluid  lymph  may  also  bo  taken 
up  from  the  vesicles  in  capillary  tubes,  which,  after  closure  of  the  ends,  are 
put  aside  for  future  use. 

The  iwe  (if  dried  lymph  is,  in  this  countr}'  at  least,  mtich  more  common. 

At  the  proper  time  the  vesicle  is  punctured  and  tht-  exuding  fluid  rnllceted 

on  i%'ory  or  quill  points,  nnd  permitted  tu  dry  ;  or  tlie  vesicle  may  be  left 

to  mature.     Iu  the  hitler  case  the  lymph  dries  down  into  a  dark-brown 

crust,  tlmt  falls  from  the  arm  about  three  weeks  after  vaocinatioa.     The 

K  bovine  cnist  \^  iiotnriiHmly  nun^tiable,  and  is  uut  very  mncii  nswl. 

^ft        Seleotioii   and  Preaervation. — Vaccine   lym]>h  is  a  j)enalmblc  sub- 

^Pltecc,  soon  losing  its  ^'i^tue  if  ex[H]Scd  to  light,  air,  warmth,  or  moisture. 

TTnder  opiMwite  traditions  it  may  be  kept  indefinitely.     It  is  uot  injured  by 

any  degree  of  cold.     The  quills  and  ivor}'  points  mtw  supplied  by  \-arious 

cstablirtltmentA  for  pro|ia^ting  bovine  vims  an?  s(^)metimea  in  hiix(«,  some- 

tious  iu  »iiialt  bundles  wrapped  around  with  rubber  cloth.     To  give  satis- 

&ction  they  must  lie  used  without  much  delay.    Tlie  same  is  (rue  of  human 

lymph  put  up  in  the  wuue  way.     When  it  is  desired  to  prpser\'e  the  rtoek 

J  for  some  time,  I  think  the  human  crust  is  preferable.  In  seUnrting  lymph 
our  first  thought  is  of  purity.  We  usually  take  it  from  children,  as  they 
are  not  likely  to  liaveanjuirtHl  hlofKl-^lisonh'rs.  Lliiless  we  have  fidl  knowl- 
edge of  tlie  family,  it  is  best  not  to  vacf;irtate  from  a  eliild  of  liw  tlian 
three  months,  because  it  might  have  latent  syphilis.  The  child  that  is  to 
serve  as  a  vaet-inifer  should  have  iKvoriug  antecedents,  should  be  in  perfect 
faialth  and  wholly  free  from  akin-^Tuptions,  and  sliould  have  a  pet^eri  vc«- 
dc.     If  the  crust  is  taken,  it  should  Ix?  freed  with  the  utmast  care  from  all 

t  extraneous  matters  by  (taring  away  the  thin  edge  and  sin-aping  the  under 
snr&cc.  A  good  way  to  presers-c  the  crust  for  future  use  is  to  divide  it 
into  three  or  four  pieces  and  to  \vmp  these  separately  in  a  bit  of  thin  rubber 
cloth.  Drop  these  into  a  very  small  vial,  cover  tliem  with  alM<irbent  cotton, 
and  cork  tightly.  Enchise  this  bottle  in  a  LirgiT  one,  cover  with  eott<*n,  and 
cork  tightly.  Label  with  name,  age,  ainl  dale.  Then  wrap  (lie  whole  in 
rublwr  cloth  or  other  dark,  im|)er%'ion3  material,  and  put  in  a  fvllar  or  an 
icc-rheHt, — preferably  the  latter.  So  treateil,  the  crust  may  Iw  kept  for  many 
■jnonths,  ready  for  use  at  any  time. 

Operation. — Tlie  only  iustnnnent  needed  is  a  lancet.  This  should  be 
perfectly  clean.  It  is  a  g(KKl  rule  to  plunge  in  hot  water  and  wipe  dry  just 
before  using.  The  outer  as|iect  of  the  left  arm  at  or  ucar  the  in^prtion  of 
(he  deltoid  muscle  is,  by  abuost  universal  custom,  the  place  chosen.  The 
chief  ways  of  prejMiring  the  arm  now  In  vogne  are  |jy  abrasion  and  scarifi- 
cation or  cross-*'rQteliiug.  In  the  first  the  cuticle  is  serajK^l  by  (he  lancet 
over  a  suHace  of  a  quarter  to  a  half  inch  sciuore  until  a  little  serum  appears. 


VAOCINATIOS. 


This  prolonged  scraping,  wiiiit>  not  [Hiiiiiiii,  is 
linear  ineisiuus  are  uiado  from  iialf  a  line  to 
these  are  rn)»aKl  by  others,  a(Uv  this  manner : 
I  l>cJicvo,  first  proiKised  by  Dr.  D.  Francis 
adclpbia,  not  fiu-  from  1S3U.'     It  appears  to 


hile  not  [uiinfiil,  is  not  agreeable.    Id  the  second, 

a  line  apart,  and 
This  plan  was, 
Condie,  of  Phil- 
me  to  be  the  btst 


yet  devisixl,  not  only  because  it  presents  so  many  lines  of  abBorbing  snrface 
that  it  is  ver,'  certain,  but  also  because  it  is  scarcely  at  all  puiuful  or  un- 
pleasant. I  have  repeatedly,  after  this  way,  vaeciuatcd  sleeping  infimta 
witbotit  tiieir  waking.  The  incisioiiH  sliould  be  quite  Ruperfi<!ial.  The 
little  blood  that  follows  may  be  wijMxl  oft"  or  absorbed  by  a  blotter.  It  is 
well  to  proiMire  two  or  three  of  tliese  places,  au  inch  or  more  a|MU*t.  This 
being  done,  the  arm  is  rtady  for  the  nppUratiitn.  If  the  quill  or  Wury  point 
IB  to  be  used,  first  moisten  the  lymph-covered  surface  with  a  drop  of  clean, 
cold  water.  If  bovine  raiUter  is  l»eiug  used,  remember  tliat  it  is  less  soluble 
than  the  utlier  kind,  and  it  is  well^  with  lancet  or  with  penknife,  tu  rub  it 
up  with  tlie  water.  Now  apply  the  moistened  quill  or  ivory  to  the  abraded 
or  acratcbeil  an«s,  and  rub  and  pres.-*  well  in,  to  insure  ahr^ir])tion. 

In  using  the  dried  crust,  only  a  diminutive  piece  is  ncedwl  for  one  vac- 
cination. This  is  to  be  mashed  down  with  the  knife-blade,  or,  better,  between 
two  small  squares  of  glass.  Add  a  drop  of  water  aud  rub  iutu  a  |Bi8tc. 
Thib  is  to  I>e  taken  up  by  tlic  lancet  and  applied  in  the  same  way  as  the 
quill  or  ivor}'.  The  secrets  of  siieeessfnl  vatx'inatiou  are  care  in  tlie  selec- 
tion and  preservation  4)f  lympli  and  cleaidin{<»w  iu  even*  detail 

Phenomena. — After  the  o|KTatiou,  there  is  a  periud  of  latency  of  about 
three  (lays'  duratinn,  stmietimes  a  little  le^,  frotpiently  rather  more,  and  in 
rare  instances  as  muc^i  as  a  week.  Tliis  brief  incubative  period  of  vaccinia 
is  a  valuable  characteristic,  as  it  enables  us  to  forestall  smnll-pox  after 
known  ex|M>sure. 

On  or  about  (he  tliird  day  a  small,  hard  pimple  appears  at  the  point  of 
operation.  With  two  days'  growth  it  becomes  a  vesicle.  In  another  day  it 
has  become  umbilicated  aud  divided  into  eight  or  ten  cells,  like  tlie  small- 
[K>x  vesicle.  Hy  the  eighlJi  day,  or  uiuth  at  must,  t!ie  vesicle  has  attained 
complete  development.  It  is  raised  promincutly  above  the  surface,  and  is 
distended  with  transparent  fluid.  At  this  time,  or  earlier,  but  by  no  mean» 
later,  lymph  may  Ix-  taken  for  use.  The  next  phenomenon  is  the  appear- 
ance of  a  belt  of  iuHammator\'  redness  around  the  vesicle, — or  pustule,  as  it 
has  now  bee<rtne.  This  is  the  areola,  and  is  quite  characteristic  of  vaccinal 
activity.  With  a  day  or  two  chf  growth  the  areola  altiiins  a  diameter  of  two 
to  three  inches.  It  is  now  of  a  bright-red  or  livid  color,  and  the  flesh 
under  it  is  commonly  hard,  itchy,  and  painful.  With  the  areola,  some  con- 
stitutional symptoms,  as  heailache,  rigors,  fever,  and  general  aching,  appear. 
The  whole  arm  is  apt  to  be  lame  and  the  axillary  glands  swollen. 

After  the  tenth  day  there  is  rapid  decline.    The  constitutional  symptoms 
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local  paia  aud  itching  subside ;  the  areola  lades  away ;  tlie  fluid 
of  tbe  vesicle  bccomcf^  oiKiquc  and  concrete  and  eoou  dries  down  into  a 
dark  oruat.  About  the  twenty-firet  day  the  cnist  (iilh,  Iraving  a  circular, 
depressod  scar  with  pits  aud  radlatiug  liuc:^  tliat  correspond  with  liie  («lls 
aod  putitiouH  of  tlie  former  veHlde.  The  srar,  r«l  at  first,  gradually 
beoomea  white,  and  coumionly  reniaius  through  life. 

Deriations  flrom  Begular  Course.— These  are  not  vcrj'  froriueut. 
The  phenomena  are  wmietimes  retanle*!,  especiaUy  if  bovine  lymph  ia  used, 
but  the  protection  ix  not  less  complete,  provided  the  eymptoraji  Mmx»ed  one 
another  in  due  course  with  L*haract4.'ristle  vesicle  and  areola.  Pbysiciaiia 
have  poractimea  Ikvu  accusinl  of  iisiug  impure  stock  because  the  operation 
bas  been  followed  by  an  eczema  or  other  eruption  or  by  eulai^jred  lymphatic 
^Auda.  If  we  consider  bow  o^>n  the  irritation  uf  coming  teeth  caui<es  like 
symptoms,  we  shall  not  be  surprised  that  tlio  "working"  of  vaccinia  shoiild 
now  and  theo  put  out  these  Hi>riiaU  of  systemic  perturbation. 

Doubtli^fvi  difl«b44-A  and  teudenci<>fl  that  have  be(>n  hitlierto  latent  may  be 
stirred  into  activity  by  this  operation.  If  this  Is  true,  may  it  not  be  sup- 
posed that  syphilis  Mras  present  in  some  of  the  instances  re|»orted  as  syphi- 
litic inoculation,  but  was  unt«UH|H!ct<!d  until  the  i^imttitutiunal  commotion 
brought  about  by  vaccioation  spurred  it  into  activity  ? 

Traumatic  enFBi|>elas  may  follow  vaccination.  I  was  onoe  called  to 
preAcrii)e  fur  a  frugal  wcmmu  who  had  jH'rformed  aut4>-vacci nation,  using 
liberally  of  tlic  oni'»t  tliat  bad  been  shed  by  her  son,  without  scraping  or 
paring.  Her  whole  arm  wan  er\'sii>ehitous ;  large  abstxwses  formed,  and 
pcrmaiicDt  disfigurement  resulted.  Fatal  pyremia  has  Iwen  known,  it  is 
said,  after  vacciuatiou.  Doubtless  it  is  owiug  to  the  care  that  physicians^ 
as  a  nile,  exercise,  that  these  disorders  so  seldom  occur. 

Decree  of  Protection. — To  what  extent  does  a  single  vaccination 
insure  against  small-pi-'X?  Certainly  with  tbe  majurily  the  security  is  com- 
plete and  lasting.  Com|Kiratively  few  of  those  wlio  can  show  a  character- 
istic scar  cxmtnu^  vanoln  if  cxpoe^  to  it.  Rut  then-  are  simie  for  whom 
tiw  operation  is  but  a  paitial  safeguard, — some  in  whom  there  is  liability  to 
a  mitigated  small-pox.  It  is  pmbahle  tliat  in  some  of  the*^  the  original 
vaccinal  impressiou  on  the  system  was  not  all  that  it  might  lutve  Iwen,  and 
that  a  second  u^ieiation  done  soon  after  the  first  had  run  its  course  might 
etill  have  produced  the  characteristic  "  working,'*  and  so  might  have  con- 
fenrd  a.  more  nrarly  (complete  security. 

[  It  is  certain  tlint  in  mmiy  ixTSons  the  protection  aflbnlcd  by  a  vaccina- 
tion Ix-comes  projiressively  less  with  lapse  of  time.  Especially  is  this  true 
of  some  who,  vaccinated  in  infiinty,  have  n'achcd  mature  life.  There  lan 
lie  no  doubt  tliat  the  vaccinal  influence  diminishes  with  the  coustitutioual 
changes  tJiat  take  place  at  puberty. 

But  it  is  to  lx>  remembered  tJiat,  while  this  o|)eralion  does  not  in  all 
cnactt  confer  complete  immunity,  neither  does  small-pox  itself  do  it  In 
numerous  instanoes  persons  have  had  tlint  disease  t\rice,  and  a  few  even 
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more  than  twice.  Abundant  obserx'ation  has  proved  the  justness  of  Jennc 
riaim  for  vmtiiialiori  iiuult!  iu  tberfp  WMinls :  ''  Duly  aud  efficieiiily  jitHbruu'd, 
it  will  pnjt«ct  the  cooj^titution  from  suljscqucnt  attacks  of  .suiall-pox  as 
much  08  tliat  disease  itself  will.  I  never  eispected  it  would  do  more;  and 
it  will  not,  1  belitvt?,  do  leas."  ^ 

In  a  word,  then,  this  is  the  protection  offonled  by  thorough  vaxvination : 
complete  and  la-^ting  to  the  vast  niajurity  ;  to  a  ^niall  minority  partial ;  to 
all,  with  iKaroely  an  exwjitiou,  security  u^riiuat  great  sutlbriug,  axtreioo— 
disB^uremcut,  and  death.  ^| 

Soaoeptibility  Universal. — Entire  ingu«oeptibility  tn  the  infwtion  nf 
C()W-iM>x  is  very  iulmiueiit,  if  iud(*d  it  ever  oociira.  Olleu,  to  be  sure,  a 
child  is  vaccinated  two,  tha-c,  or  more  times  without  result ;  but  I  am  of 
the  opinion  tliat  the  iiiibirc  xs  generally  due  to  the  lymph  or  the  ojieTSt 
rather  than  to  the  subjti*).  Of  upwards  of  nine  thotLsaml  n^)eratioiiti  doi 
at  tiie  BIa<rkfriara  Station  of  thr  Xattnnat  A'amne  Rstahlislinicut  siiK 
18<59,  there  was  but  one  case  which  on  a  second  trial  was  uusucccssful 
Douhtle.-«  there  are  times  in  the  lives  of  many,  perhaps  of  nuM^l,  when  tl 
ojwration  Hucciyfda  lt«s  rtadily  than  ut  othi-n* ;  pmhalily  »imt'  have  ^co^ii 
of  complete  insusocptibilitj',  as  may  be  the  case  when  other  serious  diseases 
are  present  in  the  nystem ;  but  that  any  of  tlie  race  are  through  life  wholly 
inst;nsibU>  to  thi;  iuthu'iut*  of  vactriuJa  there  is  good  reason  to  doubt.  Skilled 
oj)crators  with  fi-csh  lymph,  cs|x?cially,  I  think,  with  humanized  lymph, 
have  seldom  to  rejKirt  failures  in  priman,-  vaeciuatioDs.  ^| 

Afire  and  Saaaon. — Kvidrntly,  if  inununity  from  8o  tcrribii-  a  diseaae^ 
as  small-jKJx  eau  be  conferred  by  means  so  simple  and  haimless,  the  blc^ing 
should  l)e  extended  to  early  lnfanc^^  All  anthoriiies  reconmiend,  and  the 
laws  of  many  wiintrics  r(H|iiin',  the  tijteraliou  to  be  done  before  the  end  of 
the  fiist  year.  In  Enjilaml  the  Vaccination  Act  of  18G7  requires  the  oper- 
ation to  be  done  "within  three  monthrt  of  birth,  or  as  soon  afterwards  a^l 
tin;  public  atTaugpmcnts  of  the  district  iu  wlilch  the  liimily  livi-s  will 
affoixi  opportunity  of  obtatniag  gratuitous  \-aecinatiou."^  I  believe  the  best 
time  is  between  the  first  and  fourth  months.  It  Is  then  well  over  before 
dentition  brgins.  If  the  elnld  is  .sickly  or  has  any  skiu-eniptiou,  it  sliould 
be  got  into  good  condition  Ix-forchnud.  ^_ 

If,  however,  small-pox  is  prevailing,  there  is  no  age,  however  early,  ana| 
no  dcgme  of  |>oorliness,  that  should  bar  out  the  o[>eriitiou.     In  iuimiuem<e 
of  danger,  as  whin  variola  is  in  the  sjime  street  or  bouse,  I  would  \'acci- 
nalc  an  infant  immediately  on  iis  birtli.     Experienre  has  simwn  these  early 
ip>rations  to  l>e  as  safe  aud  protet^tive  as  later  ones.  ^M 

Hooks  have  souiething  to  say  aUiut  the  best  time  of  year  for  vaccinatiug, 
but  I  think  it  matters  little.     In  winter  and  in  summer  the  fvtnrse  of  vae- 
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doift  IS  the  same :  the  important  thing  is  not  to  negleot  or  defer  it  when  it 
nii^ht  to  he  ddiiP. 

Bevaccination. — The  liability  to  Ions  ov  diminutiou  of  protection  with 
lapse  of  lime  creates  a  frequent  necessity  for  revaoci nation.  Since  we  know 
from  Htat)i;lica  tlwt  rtmall-|>ox  after  sua-ewfful  ivvact'lnatinn  is  an  excwd- 
iugly  rare  event,  public  safety  would  \x  piijmottd  by  itftjiiiring  all  jMjrsons, 
without  regard  to  the  time  of  the  primary  operation,  to  renew  it  at  or  soon 
after  pidxTty.  AVhcre  it  is  nut  a  r(t|uirement  of  law,  this  duty  is  too 
niueh  neglct'ted.  Theit  can  be  no  liunu,  either, — on  the  i>outran',  tliere  may 
be  mueii  goixl, — in  revaocinating  with  everj-  near  approach  of  small-pox. 

DoubtJtsw  ill  von'  many  owes  of  vawrinatinn  rejieated  no  rc*idt  will  be 
manifest.  In  a  large  j>roportlon,  however,  the  oi^inary  plicnumena  up|>«ir, 
bat  in  an  irregiUar  way.  The  vesicle  is  apt  to  be  small,  acuminated,  and 
without  a  central  depression.  It  usually  takes  a  swift  course,  reaching  fiiU 
prowth  by  the  sixth  day  instead  of  the  eighth,  and  then  rapidly  declines, 
'flic  crust  is  likely  to  lie  small  and  imjK'rfiH;t,  aud  should  wvfy  1k'  uaed  to 
vaceinate  from,  nor  should  Unnph  for  this  purpose  ever  be  taken  from  a 
leoondjuy  vesicle. 
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Definition. — An  acnt^,  specific,  infections  diseaso,  peculiar  to  infaucy 
and  cliiUIlKMul,  I'liaratterizwl  hv  a  (•hurt  felirile  |HTi(«J,  aii<l  a  vwiailar  erup- 
tion distribwt«l  over  the  whole  surface  of  the  botly.  The  vesicles  appear 
in  sucx-cssive  crops  and  disappear  by  desiccation  in  from  three  to  five  dars^ 
occa*iionallv  leaving  permanent  cicatrices. 

History. — The  recognition  of  varicella  as  a  dbttinct  disease  dates  from 
the  latter  part  of  the  seventeenth  ccnttir)'.  A  few  clear  descriptiuiu  of  the 
disea'^e  written  liefore  thi.s  time  leave  no  doubt  as  to  its  exitttencc  from  a  verv 
early  jicriiMl.  Uluizo^  (a.d.  ftlO),  the  earliest  writer  on  flnialI-[K>x,  imper- 
fectly described  it.  In^rassias  (1550)  and  a  contemporary',  Vidus  Vidius, 
also  described  the  diseaw^,  the  latter  author  under  the  term  cfi//tiaMi,  a 
name  often  uacil  to  the  present  day.  Awonling  to  this  writer,  the  Itnlianft 
were  familiar  with  the  disease,  and  called  it  ravat/iiottc,  the  name  they  still 
use.  With  thew^  few  exi-eption^,  nn  mention  is  made  of  the  diMoae  bv  the 
early  writers,  and  its  history  is  tn-wparahiy  connecte<l  with  that  of  variola. 

To  Sydenham  (1675)  is  due  the  honor  of  finally  sepaniling  mcaales  and 
variola;  but  this  writer  makes  no  inentinii  of  varicella  a^  a  distinct  disease. 
A  few  years  ailer  Sydeuhani'a  pnbliciition,  Morton  and  another  Kuji;li^ 
physician  (1690)  wrote  of  several  cases  of  varicella  under  the  title  of  mnVa 
maxime  bnmfMJ.  At  this  time  the  disease  was  |»opularly  dii^tingiiished  from 
variola  and  Irrmwl  chicken-pox.  Morton  intrmluowl  this  term  into  medical 
literatni-e  (Gregory).  Gee  and  Fapge  j^vc  the  derivation  of  this  word  to 
be  from  c/ccr,  "ehick-pca,"  through  the  French  cJtk-he.  The  name  vari- 
cella, first  given  to  the  ditM'ast!  by  Vogiel  (17fi4),  is  a  diminutive  of  fyints,  a 
"pimple."  Almost  all  the  various  names  given  to  the  disease  by  different 
writers  refer  to  its  resemblance  to  variola. 

These  early  writers  oI>served  timt  an  attack  of  chirhen-pox  gave  no  pro- 
tection against  variola;  and  it  wa-*  iu  all  prolwhility  this  fact  that  led  many 
to  separate  it  from  that  disease.  With  hut  an  occasional  exception,  the  physi- 
cian? of  this  jK'riod  <I()uhte(l  the  distinct  chaniclcr  of  varicella  and  classed  it 
with  the  mild  forms  of  varioloid.  Considering  the  close  resemblance  of  the 
two  diseases,  and  the  fact  that  at  this  time  medical  knowledge  was  so  cloroiy 
that  measles  and  small-pox,  diseases  that  are  now  so  easily  distinguished 
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Aom  each  other,  were  coufouuikHl,  it  \a  not  remarkable  tliat  this  coufugion 
should  have  existed. 

The  intniilurtioa  of  inoculation  for  the  prevention  of  wmall-pox  in  the 
Ctrly  part  of  the  seventeenth  t%ntur)'  drew  the  attention  of  obsen'ers  to  the 
mild  forms  of  varioloid  disease.  The  opp>ieition  to  in^x'tilation  was  strong, 
ami  tluMie  who  ()pp(iHed  it  hronght  fijrward  all  laspH  of  varioloid  and  vari- 
«lla  to  prove  the  incflifraoy  of  tiie  o}>cralio».  It  became  neoe«iar\*  for  the 
adherents  of  the  practice  of  inoculation  to  establish  the  specific  character  of 
varicella ;  and  this  led  to  its  vcrj'  careful  study. 

Although  in  ll-iO  Fuller  mmle  what  ajipcam  to  be  the  earlit«t  aaBcrtioD 
of  the  non-identity  of  variola  and  varicella,  urging  in  the  plainest  terms 
tJiat  chickea-pox  «iiUd  not  lie  produced  by  tlie  contafrium  of  any  other 
H|icc)lic  diwiuw*.  Dr.  lielx^irleu'  gave  to  the  world  tlie  first  full  and  accurate 
description  of  varIo«-lla.  He  fully  <iiscut«)<Hl  the  pathulogicid  n-iations  of 
the  disease,  and  fi*om  his  observations  he  came  to  the  conclusion  that  vari- 
cella war  a  di.<*eaMe  di.atinct  fro^ni  variola.  Dr.  Heberden  was  a  physician 
of  lai^  experience  and  a  careful  and  accurate  obser\'er,  and  his  work  H'as 
)kcd  upon  a.s  a  standiird  by  the  practitioners  of  his  day. 
In  Cicrmany,  l>r.  Franck,  of  Vienna  (180'>),  and  a  few  years  later  Dr. 
Heim,  of  Berlin,  made  im|>ortant  tvjntribulioua  to  the  literatupe  of  tlic  dis- 
ease. Writers  of  this  period  caused  much  confusion  by  the  multiplication 
of  nanicH  and  by  the  fnf|ucnt  inclusion  (»f  i'a,'*eH  of  mild  varioloid.  Hcim 
aflirmed  tlie  specific  nature  and  the  iuiK-ulabilily  of  varicella,  and  calltxl 
attention  to  the  distinguishing  character iiftics  of  the  cicatrices  of  variola  and 
variivlla. 

In  180fi,  Willan  wrote  of  varicella  and  gave  particular  attention  to  the 
minute  description  of  the  cutaneous  lesion.  According  to  their  form,  he 
tennc<i  die  vari<vllou8  vesichf?*  faiticulctr,  coimuial,  and  fftofnitf.  These  dis- 
tinctions an*  t^till  oceasioually  to  Ix'  fbtind  in  medical  works,  but  such 
multiplication  of  descriptive  terms  has  become  obsolete. 

Fmm  the  ap|)eanince  of  Heln^rdcn's  essay  until  nlxiut  the  first  part  of 
the  prt'scnt  ix'ntur^'  the  upiuiou  thai  varicella  was  a  disease  distinct  from 
variola  was  (piitc  uniform.  The  defenders  of  inoculation  for  the  mitigation 
of  variola  were  able  to  prove  by  abundant  olist>r\'ation  that  the  varioloid 
eniption  that  was  so  frequently  seen  af^er  inoculation  was  the  distinct 
disttti^*  varicella,  thus  removing  doubts  that  were  raised  of  the  protective 
power  of  the  o|x>mHoQ. 

In  170ft,  Jcuiicr  <t>mmunicaled  to  the  world  his  great  discover\'  of  \*flo- 
ition,  and  the  practice  of  this  preventive  of  variola  tjuickly  su])plautc4l 
inoculation.  With  the  general  intnMluction  of  vai-cination,  and  the  result- 
ing miHlifuulion  of  the  disease,  came  many  cases  of  variohtid.  Tlie  close 
resemblance  between  mild  varioloid  and  varicella  and  the  simultaneous 
prevalence  of  epidemics  of  the  two  diseases  again  brought  doubts  to  the 
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mindA  uf  physicians  as  to  their  distiuct  chanuter.  The  epidemic  that  pre- 
vailwl  iu  Sciftlaiid  iu  the  yc-ars  Ij^LS  and  1810  was  (arcttully  ul)B*?rvtii  and 
ijtiidied  hy  Ur.  Thunij»s»-iii,  nf  Etiiubui-gli.  Iu  bis*  work'  ujkju  the  sulywl 
he  i-ttiiHuned  lUe  qutstiou  of  the  specifie  ehwacler  of  varicelb.  His  obser- 
valious  Itxl  him  to  L>eHeve  that  vari(>el1n  w:iri  simply  a  mild  inaniftvlatlon 
of  the  variolous  |>ui.sou.  ThomiJsou'd  viewri  of  the  pathology  of  the  diMaiae 
found  a  number  of  .su|)|Mjrter»,  uiid  to  the  present  day  there  are  a  few 
eminent  writers  who  hold  to  the  same  doctrine. 

The  ratwt  inrtucntial  supjiurter  of  tlie  theon*  of  the  eliolo^Ual  ideutity 
nf  variola  and  variwila  in  recent  years  wan  Uehra.  As  a  j^reat  teacher  of 
dermatology,  his  influence  was  wide-spread,  and  hi^  ideas  liave  luul  a  oon- 
trolling  eflVvt  ujwn  the  mind.-4  of  many  of  the  phymeians  of  Kurupe  and 
America.  Among  very  recent  writers  upon  varicella,  Kaposi  and  Bruyelle 
follow  the  theory  of  Hebra. 

American  literature  on  varicella  is  very  mettte:re,  but  American  physi- 
OBDB  with  but  rarely  an  extvption  have  jriven  no  credentw  to  the  thetirv  of 
identity.  To  the  writer's  knowledge,  the  only  author  who  hod  uuqualiliedly 
upheld  Thomj^son's  views  is  Eberle.'  lie  thought  the  eviiJenw  adduce*!  by 
Dr.  Thompson  oouchisively  proved  the  eommoji  origin  of  the  two  diseat^e^ 
Dr.  J.  Nevius  Hyde'  is  inclined  to  consider  the  two  distAi^es  identical.  His 
views  are  jKiculiar,  and  lie  formulates  them  thus:  ''Practically  and  oliiii- 
laliy,  it  is  useful  (o  regard  the7*e  disorders  as  of  a  distinct  nature.  The 
argumeutti,  however,  in  favor  of  such  abscjiule  distiuctii»uare  not  irrefutable. 
There  is  probably  iu  both  forms  of  disease  but  a  siugle  virus,  that  uf  variola ; 
but  this,  modifie<l  hy  evolution  aiuotig  generations  of  vaccinated  cliildrcu, 
has,  in  this  pn>eess  of  uatuial  cultivation  or  attenuation,  prf)du<'(><l  a  malady 
of  tender  yeare  whose  attacks  do  not  protect  from  \'ariola  and  occur  irre- 
8|)eetive  of  va'ciiuition." 

Stioloyy. — Varicella  is  a  dtseatie  of  infancy  and  ijiildhood.  Infants 
under  the  age  of  six  montlis  enjoy  a  certain  immunity,  but  it  Is  not  so 
marked  as  iu  tlie  ease  of  stnrlatinn  and  mea.-Ie?».  Congenital  vatieella  has 
not  IxHiu  retNjrded.  ISenator  observed  a  ea.«e  iu  an  infant  eleven  days  old. 
Iu  children  over  ten  years  of  age  the  disease  is  rare,  while  in  adult  life  it 
is  so  infrequent  that  many  observers  of  lui^  experience  have  uot  met  witli 
it.  The  writtT  hajs  oliserved  one  ease  in  a  nmlatto  agpil  twenty-three  years. 
The  iutlueace  of  age  is  well  illustrated  hy  five  hundred  aud  eighty-four 
cases  reported  l>y  Baader,*  of  Basle : 


C4BBS.  AOB. 

882 Itofi  ye«f». 

Ifil « trt  10     " 

7  .   .   .  .       U  10 15     " 


CaABL  AOL 

a 16loaOreor». 

a(?) 20  to  40      ■' 


*  Account  of  tlip  Varioloid  Kjiiilcmic  in  SMitliind,  1890. 

*  A  Trtfttiie  iin  th.*  DisMW*  of  riiilciren,  lWi3.  |i  419. 
»Sy*tom  -jf  Mi-difinf,  Pt-pixT.  ISS:»,  vol.  i.  p.  461. 

*  JAhrbiul]  r.  Klnderfaeilk.,  zvii.  104. 
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The  immuuity  of  older  children  and  nf  adults  has  been  ascribed  to 
tiie  htflviiT  «iuality  of  the  skin.  The  di^'a^e,  however,  is  so  widp-tpn'ad, 
and  such  liberty  is  allowwl  to  those  aDectcd  by  it,  that  veiy  few  individuals 
lUKS  thnmgh  early  rhiltUiood  without  contracting  it.  These  exceptional  in- 
dividiial>  niay  enjoy  a  peculiar  insusceptibility  wliicli  |K-rsi!ilti  through  life. 

As  with  tJie  other  exauthc-omta,  varicella  occurs,  as  a  mlc,  but  once  in 
the  lifetime  of  an  individual.     Sex  hnK  no  inHuence. 

Varicella  uccun^  sporadi<iiIly  and  iu  eptdeiuie».  lu  lar^  communities 
It  is  always  present.  Thomas  has  observed  that  iu  lai^  towns  epidemi(« 
are  not  R<'|iuruti.>il  by  intervals  of  several  years,  as  is  the  case  with  measles 
and  small-pox,  but  occur  ouoe  every  year  or  everj-  hall-year.  In  Leii»aic 
epidemics  occur  rcjrularly  a  bhort  time  after  the  oiJeuinfr  of  the  infant- 
schools.  EpideiuitM  of  vari(^lla  often  precede  or  fullow  epidemics  of  otlier 
contagious  dismses.  There  is  do  evidence  that  the  disease  is  unu.sually 
prevnlent  during  au  epidemic  of  i^nmll-p'ox.  Hciisons  and  meteoroliigiial 
couditious  do  not  iuHueucc  tbe  spread  of  the  diseas4.'. 

The  medium  of  contagion  is  lu  nil  probability  the  respired  air. 

Many  cxinuimciitM  liave  U-en  made  in  the  incK-ulatinti  of  vanrella,  but 
the  successful  cases  have  been  very  lew.  and  it  must  be  aduiitt<^d  that  the 
diaensecan  l>e  inoculated  only  with  great  difficulty.  That  it  can  lie  trans- 
mitte<l  at  all  by  in>(KniIalion  is  deniwl  by  many  writers.  B(>yoe/  of  Kdin- 
burgh,  made  mauy  attempts  at  inoculation,  but  always  lailixi.  Bateman' 
states  that  it  may  be  transmitted  by  inoculation,  but  docs  not  give  cxpcri- 
mentnl  evidence.  Hesse*  ndle<'ted  eighty-seven  ('nses  of  inoculation.  Of 
the«\  nine  Mere  followed  by  general  diwose  and  seventeen  by  local  mani- 
festation only.  The  result  in  the  other  cases  was  negative.  Thomas  ob- 
tnined  negatix-e  results  in  similar  experiments,  and  states  tliat  Heim,  Vetter, 
Cmkert.  and  Kleisclunauu  were  e<|ually  unsuceeRsful.  In  this  rtiuiitiT  Dr. 
J.  Lewis  iSniith  *  endeavored  to  oommuniintc  the  di?*ease  in  this  way,  but 
failM.  Atore  rw-ent  ex|>erimentfl  by  Steiner'  tend  to  confirm  the  inoaila- 
bilily  of  varii*lla.  He  iu<x-ulated  ten  children,  iu  eight  of  whom  vuria-lUi 
developed.  The  stage  of  incubation  tu  the  eight  successful  cases  was  eight 
days.  Unless  these  ihvorable  result;*  fail  to  be  confirmed  by  subsequent 
olisen-ation,  or  the  experiments  are  proved  to  be  faulty  and  the  exfiosure  to 
have  taken  {dace  in  some  other  way,  it  must  be  conceded  that,  although  it 
often  fails,  rhe  difi«ise  may  Ix'  tran^mitte*!  by  inoculation. 

In  all  probability  the  disease  amy  be  carriHl  by  a  thirti  perstm,  although 
so  little  attention  is  paid  to  it  that  the  origin  of  a  [mrttcular  ease  is  rarely 
traced. 

The  nature  of  the  sjietnfie  vims  of  varicella  is  as  yet  unknown.     Dr. 


'  Thompjirtn  "n  Vari'tU-id  L>)#«a«p:«,  p.  74. 

•  L'elxT  VRricclIeD,  Leip«ic,  1829. 

•  DUeares  of  Children,  &th  ed.,  p.  46. 

»  Wi«n.  Mwl.  WoclicDKbrin.  No.  16,  1676. 
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A.  Tsohanipr'  c^Iairofl  to  have  ciiltivatHl  iho  vims  aud  to  have  nbtaimxl  a 
hitherto  uuknown  niicrococcii:!.  He  states  tluit  the  oi^!:ani»in  is  distiiKi 
from  the  microiw  that  he  obtained  from  the  cultivaiiou  of  variola  and 
vaccinia,  thiw,  aec<iniiag  to  him,  pniviug  the  dii^inct  character  of  variceUa. 
He  did  not  eaiTv  his  experimeotj$  witli  varieelhi  further  tJiau  to  imUte  the 
luierobo. 

As  stati-d  alK>ve,  there  are  a  lew  writers  at  the  pre^ut  tinie,  e^pociaUy 
oii  the  coDtiiient  of  £uro|)e,  wbn  du  ocft  give  to  variix'lla  a  place  ai^  a  di-^tinct 
disease.  Hebra  applied  the  term  \-arieelia  to  cast«  of  variola  in  which  the 
rash  18  very  Htraiily,  and  which  run  a  favorable  course  aud  alwayi^  terminate 
iu  recoverv  ;  and  this  is  alwut  the  opinion  of  those  who  now  hold  to  the 
doctrine  of  identity.  Manitestly,  mich  a  claHeiitication  will  include  under 
tlie  term  vanix'lla  not  uulv  all  inses  of  this  di!H.>ase,  but  also  nianv  cases  of 
mild  or  nioilifir<l  snmll-|K>x. 

Those  who  believe  iu  the  non-identity  of  the  two  di»?ascs  exclude  from 
varicella  all  cast\s,  regardle^  of  their  eliiiitatl  fJ-atures,  that  ori^nate  from 
expcMure  to  variola  or  are  tap^ile  of  traui^mittiug;  v'ariula  to  another  indi- 
vidual by  inoculation  or  otherwise;  and,  unlessi  it  can  be  shown  that  the 
diwaw?  which  prevails  almost  coutimioui^ly  in  our  lai^  comnninitit'ts  regard- 
leas  of  the  present;^-  of  small-iMix,  and  which  alone  is  entitled  tu  the  name 
varicella,  can  generate  true  variola,  it*;  claims  to  a  distinct  position  among 
the  t*|H'cific  diswitKw  nui^t  l>e  granted. 

In  favor  of  the  non-i<lentity  of  variola  and  vari<vJla  are  the  following 
arguments,  modified  fi-om  <jee:' 

1.  Varicella  ami  variida  are  not  interchangeable.  There  is  nut  a  single 
autlnnitir  in.-«tan(v  when?  either  of  the  tsvo  disi-ascs  was  the  reir^ult  of  expft- 
siire  to  the  other.  When  the  two  diseases  prev-ail  l*^'thcr  iu  a  commuuity, 
and  there  is  free  exjxisiire  to  huth,  instancies  may  arise  that  appear  to  nega^ 
live  this  projHisition,  but,  with  the  opptrtuEntinv  tor  error  that  siieli  <Mr- 
oumstauees  offer,  they  are  of  little  value.  In  the  United  States  varicella  is 
one  of  the  oonimonest  of  diseases,  while  small-pox,  except  in  the  large  sea- 
JKMird  cities,  is  wry  rare.  Sj  rare  ia  it  that  in  many  jjarts  of  the  country 
practitioucrs  of  lat^  exjterience  pasa  many  years  without  seeing  a  case. 
WHien  variola  ap|)ears  in  a  uniinuniity  previously  free  from  it,  it  hear?  nn 
relation  to  the  prcseuw  or  absence  of  varicella,  and  it  can,  with  but  few 
exceptions,  be  tnux^  to  outside  origin. 

Chicken-pox  often  piwails  as  an  epidemir  isolated  completely  from 
cases  of  variola.  Miihl  first  brought  Ibrwaixl  this  fact.  Acenrding  to  this 
writer,  between  the  ye-ars  ISO!)  and  1823  small-jjox  was  entirely  alwent  from 
Copenhagen,  while  cases  of  chicken-|h>x  were  met  with  ox'en*  year.  This 
is  now  the  every-tlay  expcrienwof  all  Amerii^n  physicians  in  general  prac- 
tice.    Now,  an  epidemic  of  varioloid  free  from  oonourrent  cases  of  non- 


»  Arch.  f.  Kindprheilkundp,  B.  ii.  H.  3  (abst  in  Amcr.  Jour,  of  Obstet.,  vol.  iv.  p.  24T). 
«  Kvym>ldjt,  System  of  Medieine,  Amer,  ed.,  toL  i.  p.  12i. 
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,*et  been  fie*>u,  and  It  is  highly 


)I)ttbh'  and 


modified  »nialI-pox  has  never  yet  been  fie*>u, 

opposed  lo  racdiml  ('X[X^rienee  that  varictlUi,  il  it  were  rmt  uifKiitiotl  ^niall- 
p«ix,  should  nevt-r  give  ri^*  to  a  dii^tiiiet  «iso  of  variola.  Fui-therraorc, 
I  diif!keD-[)ox  ift  intH-ulabl»  with  diflinilty.and  the  few  auwTesrtful  iniNnilutiniis 
have  invariably  produwd  typir-al  variwlla.  Iuooiilat<'d  ^niall-pox,  wbtlher 
nioditicd  or  not,  lias  never  yet  been  proved  to  have  caused  chickeu-pox. 

2.  Varicella  and  variola  are  not  mutually  pniphy lactic. 
Tliis  is  a  tart  uckuow  hxlgixl  by  all  writers,  and  it  la  too  well  knowD  to 

require  fuller  constdeniiion, 

3.  A'aricella  and  vmriuia  are  not  mutually  prophylatAic.  This,  also,  is 
even.- -day  experience. 

4.  Varifvlla  is  a  diwase  only  of  very  early  life.  Variola  is  etiually 
oununun  at  all  ages. 

In  view  of  tiieiie  great  |iatli( logical  ditfenmcts,  varioella  must  be  con- 
sidered a  disease  mti  ffcncrin. 

The  tlie<jry  of  Dr.  Hyde,  cited  above,  holding  to  the  common  origin  of 
variola  and  variivUa,  is  o\ku  to  criticism.  That  the  di^n-a-si's  may  have  had 
a  common  ancestor  in  remote  times  is  not  iroprobnble,  hut  Dr.  Hyde  places 
the  time  nf  l»e}^inninj^  differentiation  at  too  recent  a  date.  Tlie  existence 
of  variwlla  before  the  introduction  of  vaccination  is  proved  by  the  Hlate- 
ments  of  many  writers,  and  varicella  was  as  distinctly  difleivutiated  fi-om 
variola  one  hiindre<l  yean*  ag<i  oa  it  ia  t<xlay.  Xo  steps  in  the  evolution 
can  be  traced.  One  of  the  most  eharacteristic  features  of  varicella  ia  its 
ahuost  exclusive  appearaiii?e  in  infants  and  very  yomig  children.  There  it* 
no  evidence  that  the  mild  and  moflifif-d  variola  that  oetnirs  at^cr  vaccination 
liaa  any  (K-i^uiiar  ti'udcncy  to  attm'k  young  subjects.  Tlie  onlv  modilii^sitiou 
of  variola  that  is  produced  by  vaccination  is  in  its  severity :  everj-  other 
patholojriml  <'lmn«'li'nstic  Is  rn'tainwl. 

Patbological  Anatomy. — I){'ath  fnim  varicella  lieinp  almtwt  unknown, 
opportunity  to  study  the  pathological  anatomy  of  the  cutaneous  Icsiou  rarely 
presents.  Our  knowlctl><c  of  the  eonditinn  is  laiycly  a  matter  of  inference. 
Dr.  Hyde  describes  it  thus :  "  Manifestly,  the  exanthem  is  exudative  in 
type,  the  senim  in  circumscribed  answ  lifting  the  sujierflrial  layer  of  the 
epidermis  fnini  the  deeper  jmrts  of  the  derm.     Unquestionably,  septa  occur 

iiu  typirally-<k'veloped  varieilla  chanibei*s,  similar  to  tlKH*e  seen  in  variola, — 
a  pathological  fact  which  is  the  corner-stone  of  the  doctrine  relating  to  the 
unity  of  the  disorders.  The  ffenim  e(jntainwl  iu  these  3(?ptft  poft.«esses  an 
alkaline  rtwtion.  The  formation  of  a  cicatrix  is  evidently  due  to  the  in- 
tensity of  the  pnxxsis  in  wrtniu  exwptioual  lesions,  as  a  re»*ult  of  which  the 
Ipnpillfe  of  the  eorinm  are  siipeiiicially  desti-oyed.  The*  sojuelK?  arc  often 
due  to  the  picking  and  wratrhinjr  "f  the  lesions." 
Symptomatolofiry. — Varicella  has  a  period  of  inculwtion  that  is  ver>- 
lonjr  and  is  more  variable  than  that  of  variola  or  of  measles.  Tt  is  differ- 
ently stated  by  various  observers,  but  .'<ome  of  the  most  careful  eliniciaus 
(Thomas,  Trousseau,  Hesse)  give  it  as  from  thirteen  to  seventeen  days.    Iu 
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the  casts  smiccssfully  iuoeiilaUtJ  by  Steincr  the  |ieriod  of  incubation  was 
uniformly  eight  days,  Onliuarily  there  are  no  symptoms  during  this 
perifxl,  although  fici^iMidually,  an  iu  the  other  exautheinuta,  tiiere  may  be 
slight  tieviatious  from  the  perfeetly  healthy  state. 

The  onset  of  ibe  disease  is  fir!*t  made  known,  usually,  by  the  api>earance 
of  th«  <*hanu-teriBtic  raah.  W'ateliiul  luotlier^  will  nirely  have  tiieir  atten- 
tioQ  tTalliii  to  any  symptoms  preeediug  the  eruption,  and  it  is  very  seldom 
that  the  physifian  i-i  pallet)  until  tlie  formation  of  the  vesicles  is  well  under 
way.  In  niniilH^rti  of  observations  in  in^litntiuns  the  befriuniu^  of  the 
eruption  and  the  onset  uf  the  fever  have  been  simultaneous.  Hyde  ob* 
served  the  evolution  of  the  di.spase  in  twenty  clnldreil  in  the  Chieagn  Home 
of  the  FriendlcH^,  no  one  of  whom  was  reet^nized  a^i  ailing  befure  the 
eruption  appeared.  There  may  be,  however,  a  premonitory  stage  of  a  few 
hours'  duration  ami  marked  by  slight  constitutional  difSturlmnce.  More 
rarely  tliere  Is  greater  ]x*rturtvition  of  the  functions.  Inflammation  of  tlie 
mucous  membranes,  high  fever,  and  severe  nervous  liymptoma  have  been 
uoted.  The  writer  has  olwerved  one  case  that  wjis  ushered  in  by  a  con\nd- 
sion.  A  fleeting  erythema  sometiraea  pre<*<le8  the  vesicles.  It  should  lie 
borne  in  miud  that  tliese  unusual  symptoms  olleu  may  have  a  cause  other 
than  the  specific  vinL<).  Henoch  regards  all  symptoms  during  the  iuva.sion 
stage  as  accidental. 

The  eruption  of  varicella  generally  ap]>ear9  first  upon  the  upper  half  of 
the  body  or  upon  the  chest.  As  a  rule,  at-eordiug  to  the  writer's  obeen-a- 
tion,  mothers  first  note  (he  nish  upon  the  npj>er  part  of  the  Iwck.  Thonia.'i, 
however,  gives  the  I;u-'c  a.s  the  imrt  first  invaded.  From  the  place  where 
the  rash  begins  the  eruption  rapidly  spreads  over  the  bo<iy,  face,  hairy  scalp, 
and  extremities.  \J\¥)n  the  face  the  eruption  is  usually  most  abundant  ami 
characteristic  on  the  fortrht-ad  and  near  the  Umtples.  The  distribution  is 
variable.  There  may  be  only  a  few  small  vesicles,  scattered  over  a  limited 
jion,  or,  in  typical  and  well-develojied  cases,  no  jiortion  of  tlie  cutaneous 
"surface  may  estupe. 

The  rash  lK>gius  as  a  numlxr  of  small,  red,  elightly-ele\^ated  macules, 
which  Trousseau  very  aptly  compared  to  the  rose-rash  of  typhoid  fever. 
These  macules,  according  to  Dr.  Gee,  dit)ap|M>ar  when  the  skin  is  glretclitd, 
— this  being  a  proof  timt  there  is  no  exudation  into  the  cutis,  simply  a 
hyi>eraimia.  In  a  few  hours  a  small  vesicle  forms  in  the  centre  of  each 
macule,  and  it  tpiickly  enlarges  to  its  full  tiize.  The  vesicles  are  rriund  or 
oval  in  form,  and  vary  in  size  from  a  pin-head  to  a  small  pea.  They  are 
quite  superf3(^ial,  being  covered  only  by  the  outer  layera  of  llie  epidermis, 
but  tense  and  pumtundetl  usually  by  a  narrow  inflainnnatory  zone.  Awtird- 
iug  to  Fagge,  they  are  sometimes  seated  upon  a  perfectly  colorless  surface, 
«flo  that  the  patient  looks  exactly  as  though  he  had  been  spriukleil  with 
drops  of  clear  water.  The  vesicles  are  discrete,  and  vary  iu  numl»cr  from 
twenty  or  thirty  to  two  or  three  hundred.  Thomas  has  note<l  as  mauy  as 
eeven  or  eight  hundred.    Couilucuce  of  adjacent  vesicles  oocurs  verj'  rarely. 
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nomas  say^  that  the  veddlea  aometinifH  uiv  congr^^ted  into  small  groups, 
making  tlic  ertiptiuu  resemble  zoster.  Tlie  fluid  (^tmtaiucd  iu  the  vi.'HicIci;  \s 
at  first  ckttr  ami  colorless  aud  of  au  alkaliiie  rcot^iou.  Ab  the  vesicles 
mature,  nuiny  become  eloudy  and  the  contents  slightly  tinged  with  yellow 
fruui  the  prexiieeiif  a  i'vw  piis-eellw,  hut  they  never  l)e(-onie  purulent  (Kox). 

Within  u  few  huiirs  atler  the  formatiou  of  the  first  vesicles,  a  fifsli  crop 
of  maniles  form,  which  by  tlie  next  morning  have  de\'eh)|x'd  into  typical 
vesicles.  Thi?*  injiy  In-  re|K"ated  two  or  iiioiv  limes,  «»  ihnt  wilh  the  develo])- 
mcut  of  the  new  aud  the  facUug  of  the  old  lesions  the  eru]>tion  upjieara  to 
come  in  sueeetMive  cropn.  As  a  nde,  only  at  the  Ix^iuning  of  the  disease 
are  tJjc  vesicles  well  dcvelopc<l  and  chanieteristie.  Many  of  the  niacides 
that  eonje  late  abort  l>efore  reaching  the  vesicular  stojife.  Tliey  remain 
as  nuu-uh-s  for  a  few  liours  ami  then  faile.  Others  may  form  small  and 
im]>erfect  vesicles.  Exceptional  contents  of  the  vesiciwi  are  rarely  seen. 
Eicbliorst  mentions  bluod  aud  air  as  sunietinies  pret^ent. 

The  eruption  begins  to  <le(.'line  on  the  sctwud  or  thinl  day.  Some 
of  tlie  vesieJes  bec()me  flaccid  by  jmrtial  absorption  of  their  contents ;  others 
gntw  U'Hse  and  hui-st,  or  they  are  ruptured  liy  the  senttching  of  tlu'  |)atient. 
They  then  dn-  up  and  lomi  thin,  yellowijih  or  lirownish  crufrts.  Some  of 
the  vesicles  late  in  the  disease  may  enlarge  aud  form  veritable  !>ullie,  which 
show  a  slight  umbilic-atiou  iu  the  {-eutre  whuu  the  lesion  Ix-gius  to  diy. 
Iu  VQTT  many  cases  two  or  three  of  the  usual-stzed  vceielee  also  are  slightly 
umbilicated. 

Tlie  cnists  fall  or  aiv  seratebed  off  In  a  few  days,  leaving  small,  cir- 
cular, and  slight  I  y-ilepressed  luitchcs  of  rcddeueti  skin.  When  the  skin  is 
delicate,  the  large  vesii-les,  or  tluise  injured  by  violence,  may  leave  cicatrices 
that  persist  thn^ugh  liie.     The  scars  are  circular,  and  veri*  sort  and  white. 

The  niuiT'us  membranes  also  are  the  ?oat  of  the  eruption.  Vesicles  form 
in  tlie  mouth  and  thmat.  They  are  thickest  upon  the  hard  and  soft  jjalHtei*. 
The  VHsicles  {iui<'kly  lose  their  epidermal  covering  and  become  exeoriated 
and  resemble  aphthous  uleei-s.  Vesicles  form  upon  the  prepuce  in  \wyA 
awl  in  the  vagina  in  girls,  aud  when  present  in  these  localities  cause  diffi- 
cult in  nrinating.  The  invi>lvement  of  the  internal  oi^jans  iu  tin*  eruption 
has  not  Ixvu  certainly  determined.  That  it  may  occur  is  made  jimliablc 
by  a  speeimeu  presented  to  the  New  York  Pathological  Six-iety,  May  9, 
1887,  by  Dr.  Partridge.  Tlie  patient  diwl  of  varicella  cuuiplieatexl  with 
bmneho-pneumonia.  Dinrrlnea  was  pivsent  during  life.  In  the  large 
inte^ine  were  Ibund  a  number  of  excoriations  that  appeared  like  varicella 
veaclcs.  That  a  co]m<(us  eruption  in  the  intestine  does  not  oflen  mxrur 
ii  pnA'ed  by  the  infret^uency  of  intestinal  catarrh  as  on  accompaniment 
of  the  disease,  but  it  is  also  true  that  a  f<'w  vesicles  coiild  be  presj-nt — 
aA  thick  as  they  a]ifK.>ar  iu  the  mouth — without  svmpttnus  of  inleir'liual 
irritation. 

The  constitutional  symptoms  of  the  Rtage  (tf  eniption  are  variable  in 
dnrotion  and  intensity,     iu  a  Jew  i:ases  the  dibcuse  ruus  lln  eourw  without 
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fever.  As  a  rule,  however,  witli  the  onaet  of  the  eruption,  or  prerediiiig  il 
hy  a  few  hours,  there  is  a  miM  feln-ile  stati'.  with  the  iL^^ual  symptoms  of  l| 
that  condition.  The  fever  may  be  ii^hei^l  in  by  a  slight  chill  or  chilly 
sensationH.  The  rise  of  tenij)erature  id  geuerally  not  gn&tf  rarely  going 
ab(jve  101°  or  102'*  F.  The  fever  is  remittent  in  tyiH",  with  evening  exacer- 
bations; or  the  morning  temperature  may  l>e  nonnal  ami  a  gllght  rise  occur 
lo\v-anU  evening.  Occasionally  the  fever  may  be  so  high  as  to  be  a  malter 
of  ounecrn.  Thomas  reports  a  tiise  iu  Avhich  it  rose  to  106.8°  F.  but  quickly 
fell. 

The  febrile  {>erio<l  continues  for  two  or  three  days,  or,  in  caaes  in  wUidi 
the  eruption  is  prolonged  by  successive  crops  of  \'cslcles,  it  may  extend  over 
a  longer  period.  Persistence  of  the  febrile  state  beyond  the  ordinary-  time 
should  warn  ttie  phy^iiciun  to  \n^  on  his  guanl  tor  com  plications. 

In  nncompliiutetl  varicella  no  symptoms  other  than  those  attendant 
upou  this  mild  febrile  movement  arc  <x»mmonly  present.  Rarely  the  ihmal 
may  Uc  a  little  sore  and  the  cervit-al  glands  enlargtxl  and  tender,  With  the 
desitxation  of  the  vesicles  and  the  dtx-Hne  of  the  fever  convalesc(>noc  is  er<tal)- 
lishc<l.  The  duration  of  the  disease  from  the  initial  symptoms  to  the  last 
Tailing  off  of  the  cnif^ts  is  eight  or  ten  days. 

In  healthy  i^ildren  the  disease  does  not  show  much  variation  in  t^'jie. 

Varioella  Gangrrsenosa. — Under  this  name  physicians  of  Englimd  ha\*e 
called  attention  to  a  pwuliar  and  grave  manifestation  of  varicella.  Mr.  J. 
Hut<;hinsr>ii  wan  the  firnt  to  dcATlLx'  thin  dangerous  form  of  the  disease.  It 
"  is  not  coutiued  to  weakly,  ill-nourished  ehildani,  but  is  most  common  in 
them.  It  is  no  doubt  conmi-twl  with  tlu'  furii>us  tendenCT*  to  spontancom 
gangrene  sometimes  met  with  in  cIiildiTu"  (Kiistace  .Smith),  According  to 
several  observers,  this  condition  oflen  attends  acute  miliary-  tuberculosis. 

"  In  gangrenous  varii-elhi  the  vesielt>s,  instead  of  drying  up  in  the 
nnlinary  way,  l>ecomc  black  anil  get  larger,  so  tliat  a  numlier  of  pounded 
black  scabs,  with  a  diameter  of  lialf  an  inch  to  an  ineh,  are  scattered  over 
the  Rurfmt'  of  the  Ixniy.  If  a  si-ab  lie  rt^movc?<l  tt  is  sren  to  cover  a  deep 
ulcer.  Around  it  the  skin  is  <jf  a  diisky-rcd  cijlor.  All  the  vesicles  d»> 
not  take  on  the  gangrenous  action,  so  that  we  fin<i  many  varicclloiis  st^hs 
of  ordinarj'  api)eaniuce  mixed  up  with  the  blackened  crusts.  The  gan- 
grenous pHKH'ss  often  |>enetmtes  deeply  through  the  skin  to  the  roiiadcs, 
but  under  some  of  the  rti-nbs  the  ulcer.itii>n  is  more  ifhallow.  These  cases 
are  very  fatal.  Mr.  Wan-ington  IIa\vai"d  has  i-ci>ortcd  the  case  of  a  weakly 
liaby  twelve  months  nld,  who  weigh*'*!  only  pix  pounds  and  a  half.  The 
child  was  attacked  with  gangrenous  varicvlla  and  diet!  in  a  few  davs  of 
pyaemia  with  secondary  ab94-csses  in  the  lungs."  ' 

.\cconling  to  Dr.  Croclvcr,*  thn  gangrenous  eruption  does  not  ahravs 
appear  to  come  from  the  varicellous  eruption,  but  uueurs  iu  parta  not  the 


>  Dis««««-  in  CiiildnMi,  Eu»u<^  Smith,  N**w  York,  1884,  p.  40. 
*  IrfiuduD  Lmicot,  May  80,  1880. 
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seat  of  the  \*aricenou8  rash.     Accopding  to  Hiitrhinson,  loss  of  sight  may 
xwnlt  in  tW'M-  <-:iM(^,  fnini  piiriileiil  irklo-fhoroulitis. 

Complications. — ^Vuricreila  has  uo  eouiplicatioos  tbat  are  directly  de- 
pendent U[ion  it.  A''ari>oii»  di»oflxos,  however,  have  at  timen  been  seen  to 
adtiiniKiny  it.  Among  thi^iHe  tliat  have  Imhm)  noted  are  en'8i|>eIaH,  otitic, 
and  periiouitis.    Measles  and  soarlatiua  Lave  boon  reported  in  this  country. 

S&quelaB.— Xot  infrequently  after  varicella  an  anieraic  condition  is  left 
whirl)  nuiv  continue,  unless  projterly  tirateil,  f(»r  some  time.  Pemp^iigim  and 
urtiearia  have  been  nuted  as  sft^uehe.  Meigs  and  Pepper  nieutton  severe 
branrhitis  or  broneho-pneumonia  aa  liable  to  result  fn>m  exptjfiure  after 
varifvlla. 

Aoeording  to  Powell,'  it  often  leaves  behind  troubl&some  sores  about 
the  bead  and  Ixidy  whieh  are  ven,*  likrly  to  lead  to  glandular  enlargpnient, 
and  wetmdarily  to  tul»ereiila'*ie ;  and  tiie  utmost  care  should  be  taken  to 
proteet  fmm  tlie  air  by  uuuils  of  ctfUodion  all  vehicles  that  are  large  and 
likely  to  ulcerate. 

Henwh*  rep^irts  fimr  cases  of  aeiite  nephritig  following  varicella,  and 
urges  the  necessity  ul*  examining  the  urine  tor  a  few  days  following  thi; 
exonthcm.  The  relation  of  this  grave  diwase  to  varicella  is  further  i-onfirmcd 
by  two  ni8e»  reported,  one  by  Janiweii  *  and  the  otlier  by  Oppenbeim-* 

h  of  these  writers  urge  the  ueoessity  of  urine-testing  following  the  dia- 
So  far  as  the  writer  is  aware,  nephritis  as  a  sequel  to  varicella  has 
not  been  reported  in  the  United  States,  but  tlie  knowledge  of  the  relation 
may  establish  itie  etiology  of  tuses  attrihutetl  to  other  <»ustw.  Acx-ording 
to  the  publislied  reports  of  the  above  writers,  nephritis  develops  in  from 
three  to  tM'elve  days  after  the  decline  of  the  rasli.  With  the  exception  of 
one  case,  whirii  terminated  in  death  and  in  which  [K>st-morteni  cxaminntinn 
K%'ealed  {uirenebymatous  nephritis,  the  clinical  histories  of  the  cases  have 
bwn  tho:<e  of  mild  tiilndur  nephritis. 

Diagnoais. — (ireat  interest  is  attached  to  the  diagnosis  of  varioclU, 
©peoially  to  its  clinical  sepai-ation  from  variola  and  varioloid.  The  prompt 
reoi^uition  of  the  benign  charaeter  of  ilie  disease  is  of  gix«t  imjiortance, 
both  to  the  patient  and  to  the  romnninity  ;  as  failure  on  Ow  piirt  nf  the  phy- 

n  lodiagiKKStif-nte  it  corre<-tly  may  either  subject  a  {intient  to  an  isolation 
'wade  doubly  disastrous  by  exp<">sure  to  the  infected  air  of  a  small-pox  hos- 
pital, or  ex|HiM<  a  otramunity  to  the  danger  of  wide-spread  iufection  from 
a  variolous  siibje<-t.     Either  mistake  is  a  grave  one,  and  cejtoinly  would 
involve  the  physician  in  its  (Itsa'itri'us  resnlt* 

Tyi»i(«lly-4lt've]opi'd  variiila  <litlcr-  »o  nmch  from  varicella  in  its  eliniml 
history  tliat  a  mi.ttake  in  diagnosis  is  hardly  possible ;  but,  as  the  result  of 
the  very  general  vaf-ciimlion  that  has  taken  place  in  eivilizefl  countries,  im- 
perfwt  and  V3igucIy-4leHned  itiscM  of  varioloid  frequently  <xtnir  aud  cause 

>  On  IMi-i^KAM  lit  th<>  LuRg:a  Rnd  Pleure,  New  York,  IBM,  p.  278. 

>  Ik-rlit).  Klin.  W<i>'tmntvhr,  Jnn.  U,  18&4. 
■  Ibid.,  Ho\:  28,  1887.  *  Ibid.,  I>ec.  26,  1BS7. 
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mud)  difficulty  in  recognition,  particiilflrly  when  the  two  diseases  prex-aO 
lugethcr.  The  (liffionlty  is  so  great  that  epidemics  have  occurred  which 
for  a  time  have  liatHcd  the  dia^iiiMtic  ukill  of  able  phyr;ician:i.  A  rcmark- 
ablt!  example  of  stidi  an  epidemic  was  reported  by  Dr.  Charles  A.  Lee 
in  the  Amfrican  Journal  of  (he  Mfdiail  ScieneeH  for  July,  ]  8o3.  This 
epidemic  of  varioloid  prevailed  lu  the  tuwnshi})^  of  Gorhaiu  and  Pheliis, 
Ontario  Count\',  New  York.  Accordiuj^  to  Dr.  Lee,  the  erupdon  bore 
all  the  distiuffuishing  marks  of  varicdhi,  jjemphigus,  puqmra,  and  even 
erysipelas.  Some  (if  the  physicians — one  a  practitiuuer  with  a  largt;  ex- 
jierience  with  sniall-pox — were  so  eontideut  that  the  disease  was  chicken- 
pox  that  they  refused  to  advise  vaccination  fur  the  exiMiscd  [lersonti.  This 
epidemic  wm  nndmihtedly  one  uf  variola,  but  with  tmuiiual  man ifcstat ions. 
Cades  of  typical  8nuill-|>ox  soon  occurred,  and  rigid  inquir}'  traced  every 
case  direttly  to  a  case  of  variola  imported  firom  a  neighboring  city.  Of 
the  occasional  difficulty  in  diagnoeis  Dr.  Hyde  says,  '*  The  Hooner  it  is 
generally  understoo<J  that  intennwliate  fonii!^  occur  wliii-li  c^annot  \w  pnw- 
tively  aiiisigncd  to  the  one  or  to  the  other  category,  the  better  it  will  be  for 
both  the  profession  and  the  laity.''* 

The  clinical  characteriritics  of  varicella  as  distinguished  from  variola  are — 

1.  The  age  of  the  jniticntu  attm!ked  by  the  disease. 

Although  variola  attacks  persons  regardless  of  age,  varicella  is  particu- 
larly a  disease  of  infancy  and  iiirly  cliildliotxl.  Any  varitella-like  eniption 
in  an  adult  should  l)e  hK)keiI  upon  with  the  gravest  suspicion,  and  the 
patient  strictly  isolated  tiutil,  by  the  history'  of  the  case,  its  source,  and  tJie 
course  of  the  distsise,  all  doubt  as  to  the  diagnosis  is  diB|»eIlcd. 

2.  The  short  |M!rit)d  of  invasion. 

The  eniption  of  varicella  is  not,  as  a  rule,  preceded  by  a  distinct  period 
of  invasion :  the  a]>jH*arance  of  the  Rish  h  the  first  indication  of  ill  health 
that  the  child  miinifl'st.«.  When  an  invasion  |)eriod  is  present,  the  »vmp- 
toms  are  of  an  ill-deiincd  character  and  rarely  etjntinue  more  than  one 
day.  Tlie  inv;isloi»  periiKl  of  variola  is  three  days  in  duration,  and  is 
marked  by  diarac^teristic  symptoms.  It  is  ushered  in  by  a  chill,  which  is 
quickly  followed  by  high  fever,  vomiting,  and  intense  headache  and  back- 
ache. These  symptunis  are  never  met  with  in  varicella.  Kvea  verj-  mild 
canes  <»f  varioloid  present  a  distinct  and  moderately  severe  |>eriod  of  invasion. 
Occasionally,  however,  it  is  fleeting  and  hanlly  nott<*able. 

3.  The  suiK'rficial  and  vesicular  character  of  the  cutaneous  lesion. 
Examination  of  the  varicelloiis  vesicle  shows  it  to  be  located  beneath 

the  most  sujxTficial  laycra  of  the  epidermis.  The  macular  stage  is  of  short 
duration,  and  the  macule  soft  and  but  slightly  elevated  above  the  surfece  of 
the  skin.  A  smnU  v*'sicle  quickly  forms  in  the  centre  of  the  papule,  re- 
mains a  vesicle  filletl  with  clear  or  opali-scent  fluid  for  twenty-four  or  forty- 
eight  hours,  and  then  dries  into  a  light,  easily -detached  crust.     The  vario- 
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loofi  eruption  {)asses  tlirough  a  distinct  papular  stA^  laatiiig  three  ur  fnur 
(lays.  The  papules  arc-  well  devx'l(>ped,  raised  markedly  alKtvc  the  skin 
level,  and  by  the  hard,  shntty  charactfr  of  tlie  biw*o  are  shown  to  be  situated 
deep  in  the  cutis  vera.  The  [Kipiiles  bc(X)nie  vesiciUar  on  the  sixth  or  sev- 
enth day,  and  by  the  oiiith  day  the  vesicles  are  tnuisformi'd  into  umbilicated 
pustules. 

4.  The  abundance  of  the  eruption  u(>ou  the  body. 

In  varicella  the  eruption  h  most  abundantly  and  characteristically  dc- 
v*'liiiK<l  ujKjn  tlu?  iKu-k.  The  faci',  handif,  and  t'wt  show  but  few  vesicles. 
In  variola  the  eruption  is  tliickest  and  apt  to  become  confluent  upon  the 
&ce,  hands,  and  feet, 

6.  The  trausieut  febrile  »ta^ 

The  oonstitutioual  aymptouis  of  varicella  have  been  seen  to  be  very 
ineigniiicant :  very  rarely  doe^  the  febrile  iieriod  etintiuue  over  three  or  four 
days.  The  tempcralurc  is  eommonly  highest  at  the  beginuiug  of  the  erup- 
tion and  declines  as  the  vesicles  <le?!iccate.  There  is  no  secondar}'  fever. 
In  variola  the  temperature,  after  maintaining  a  iiigh  point  during  the  in- 
vasion |)criod,  suddenly  falls  with  the  appearance  of  the  rash,  and  when  the 
eruption  becomes  pustular  the  secondary  fever  manifests  itself. 

Although  typical  variola  and  wcll-dt^vcloped  varioloid  differ  thus  widely* 
frotn  varicella,  very  mild  and  abortive  eases  of  varioloid  occur  in  which  a 
diaf^ioeis  presents  the  grtatest  difficulty.  The  invasion  stage  may  be  short 
and  so  mild  as  to  esta|te  ol>servation ;  the  eniption  may  l>e  arrested  in  its 
evolution,  never  reaching  the  characteristic  pustular  stage  of  typical  variola; 
ami  the  febrile  sti^e  may  be  transient,  ^^'^1cn  such  irregularities  occur, 
(miy  the  greatest  t«re  will  nave  the  ]>hysician  f'mra  error.  No  one  symptom 
or  manifestaticm  can  be  reJied  upon,  but  all  the  [Hiints  in  the  history  and 
de\'elopraent  of  a  given  case  must  be  mrefiilly  wpighf."*!. 

Mr.  Makuna'  states  tliat  tlie  varicella  vesicUw  are  always  unilocular  and 
ran  lie  empti(«l  by  one  puwrture,  and  that  the  contents  are  serous  and  watery. 
The  \*ariolou8  pustules  arc  always  mnltilocular,  cannot  l)e  emptied  by  one 
puncture,  and  contain  a  plastic  and  viswjus  tlnid.  This  observation  is  not 
confirmed  liy  other  authorities.  The  varicellouM  vesicle  is  undoubtedly  *k> 
CBsionally  umbilicated,  and  oHcn  contains  delicate  trabeeulte  M'hich  make  It 
mult  i  I  ocular. 

Impetigo  and  impetigo  contagiosa  may  be  confounded  with  varicella. 
The  Utter  disease  is  distinguished  by  the  accom|«inying  febrile  disturbance, 
the  numerous  vesicles,  the  vesicular  type  of  the  lesion,  and  the  halo  8ur- 
roandlng  it. 

According  to  Dr.  Asliby,'  a  vesicular  syphilitic  eniption  may  simulate 

tviu-icelhi.     He  cites  a  case  rep<:)rtcd  by  his  colleague  Dr.  Huttnn  in  which 

'an  eruption  (apparently  syphilitic)  of  vesicles,  somewhat  hard  and  ahotty, 


>  London  L«ncet,  S«pt.  S,  1879. 

*  ArchiTM  uf  Pediatrics,  vol.  ill.  p.  101. 


seated  on  an  inflamed  haso,  made  their  ap[)earance  in  a  child  of  three  years ; 
the  vesicles  appeiLTMl  iu  cn>iis  ibr  ten  days,  each  ve!«iele  lasting  about  six 
duya,  leaving  some  staining."  The  diagnosis  between  varicella  and  syphilis 
would  be  made  by  the  history  of  tlie  caj*e,  the  tenj|jeratiipe,  which  would 
not:  be  elevated  iu  syphlli:),  and  the  preaemri'  and  distribution  of  other  fonua 
of  the  spoeific  eruption,  as  bulUe  or  jjapules. 

PrognosiB. — Varicella  it*  the  m(«t  l)euign  of  the  exautheniata.  When 
tiueom plicated, — and  complications  are  very  rare  in  the  United  Statt-s, — 
the  prc^nosis  is  always  favorable,  and  the  profession  and  the  laity  look 
upon  it  a^  a  trifling  dinorder.  Were  it  not  for  the  su»ptciuns  that  the  erup- 
tion excites,  physicians  would  mrcly  be  called  to  see  tlie  discaec.  This  fiict 
makes  the  study  of  varicella  outside  of  institutions  verj'  difficult. 

In  children  t»f  feeble  couHtitntion  or  debilitated  by  bad  hyi;ienip  influ- 
ences or  recent  ditvase,  \'ari<^>ella  may  leave  a  (X)ndilion  of  im|)aired  health 
that  will  favor  the  developmeut  of  st-rofula. 

Eczematous  eniptions  after  varicella  with  oonciirrent  swollen  glands 
may  lewl,  at^conling  to  Powell,  to  the  development  of  plithisis. 

The  pnv""^ii'  "f  vai'icella  gaugneuosa  is  grave,  many  of  the  cases 
terminating  mpidly  in  death. 

When  amplications  occur,  the  prognosis  will  dejieiid  rather  upon  theii 
character  than  upou  the  primary  disease.  The  ciUaucous  Itsiuu  tci-miuates, 
with  but  few  exceptions,  in  the  complete  restoration  of  the  continuity  of 
tliti  skin.  Upon  the  face,  when  the  skin  is  delicate,  or  because  of  \'iolenoer 
a  few  vesicles  may  leave  [KTmancnt  cicatrit^js. 

Treatment.— Commonly  no  prophylactic  treatment  of  varicella  by 
isolation  of  the  :if!'cctwl  perscm  is  nei'cssary,  although  children  enfeebled 
from  any  cause,  and  to  ^vhom  any  icbrile  disease  is  a  matter  of  conoem, 
should  l»e  protected  from  exposure. 

The  t'iiild  with  varitiella  should  Ite  kept  quiet  iu  bed  or  upon  the  sofe 
during  the  febrile  peritfd,  aud  the  indications  of  tiie  febrile  state  met  as 
oc<'artion  demands.  Rarely  is  any  treatment  demanded  other  than  cpiiet 
and  light  fiMxI  anil  the  proper  regulation  of  the  tempcratuix'  of  the  i*ooni. 

The  lesions  upon  the  fiiw?,  particularly  in  girls,  sliould  be  watched  and 
care  taken  to  protect  them  from  violence.  It  is  advisable  to  empty  the 
lai^e  vesicles  uptm  the  face  by  a  puncture,  and  bathe  them  with  a  mild 
antiseptic  lotiou  to  favor  their  rapid  resolution. 

The  ti-calmcnt  of  the  grave  form  of  the  disease?  known  as  varitvlla 
gangrienosa  should  be  the  supp^^i^rting  treatmeut  of  gangrenous  conditions 
from  other  causes. 

The  coatiuuod  anrcmia  sometimes  following  the  disease  should  I*  met 
by  io4litlp  of  iron  and  a  bitter  tonic ;  and  in  children  iu  whom  there  is  left 
a  tendency  to  cutaneous  eiiijjtions  altcudi-d  by  glandular  enlar^menls,  a 
course  of  cod-liver  oil  aud  the  careful  it^lation  of  the  diet  are  of  great 
importance. 
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bt  outer  p.  rex,  M.D. 


Derivation  and  Synonymes. — From  the  CttpcIc  »a/ia,  "  near,"  «Sc,  eiriJ*, 
the  "ear/'  aud  the  i^uffix  i(i«,  deDotin^  iuHamniotiua.  Latin,  rhlogmoue 
parotidna,  Tnflammatio  parntidnm,  C'ynanchc  parotidiea;  Italmn,  Parotide; 
Spaiiiiih,  Parutidiiiti ;  Kre lu-h,  Purotide ;  Geniiuu,  l>hrt^{M-i('iK-ldru:^iK'i)t- 
iQodang, — viUg.,  Zicgenpetor,  Mumps,  Bttuenvt't«l,  Tulpelkiuuklieit, 
Kehlsiicht,  Klirivn  ;  English,  Panitiditw,  Mitinpe, 

Definition. — A  (Hintii^iuuri  fpitletiiic  iiifluiuniatiuu  aiul  culargemeat  of 
the  parotid  glaiid,  pi'nerally  owurrlng  in  youth,  acute  in  ita  origin  and 
course,  a^vnnipanied  by  fovcr  and  fever-«yinptom8,  followed  in  eome  ank-n 
by  an  ah««ce»s  of  Uie  ^laud,  but  uiiually  tiubtiiding  witliia  a  week  or  ten  days, 
widiout  leaving;  any  trace. 

Varieties. — A  iix)udition  of  tumofoi^tiou  aud  inflammation  may  bo  set 
up  in  the  |iarotid  by  a  blow  or  some  external  iiijun*,  and,  folh>wing  such  a 
traunui,  epidemic  panititis  may  arista  Though  thici  may  occur,  a  class 
divii^ion  of  traumatic  ]>anititiH  ih  luirdly  mtx'^^ar)'  or  within  the  teniia  of 
the  definition.  The  same  may  be  eaid  of  tliose  i-etcnt ion-cysts  which  arise 
fnim  oiX'Insion  of  the  duct  by  a  foreign  i>ody  ur  as  a  n^tult  of  lineal  inflara- 
uatiuns.  It  may  Xte  (lUeMtioncd  also  if  thnne  cases  of  Ho-called  mum[i«  tluit 
have  Ijoen  rcportixl  as  causi.'d  by  local  diseases,  stomatitis,  extensive  disease 
of  the  mouth  or  teeth,  diphtheria,  etc.,  are  not  in  realitj"  examples  of  duct- 
0(!clnB)on  as  a  result  of  cicatrices  or  local  injury.  The  epidemic  and  otm- 
tagious  uaturc  of  parotitis  iuuf>t  make  us  examine  such  cases  carefully  aud 
ppe\-ent  us  from  multiplying  our  varieties  of  parotitis  proper.  "NVe  have 
renuiining  two  divisions : 

1.  IdiojMilJiic,  or,  more  pni|»crly,  epidemic  parotitis; 

2.  Secondary,  pyraptomatic,  metastatic,  deuteropathic,  malignant,  or 
su|ipunitive  [H)n>titi;<,  or  that  following  typhus,  dysentery,  starlet  fever, 
fimall-[>ox,  mi-«.*^lc8,  etc. 

The  ficoondart-  form  of  the  dist^'^  differs  in  no  o^sontiol  respect  from 
tlie  idiopalliic,  except  perhaps  in  tendency  to  proceed  to  suppuration  of  the 
gknd.  This  is  doubtless  due  to  the  fact,  that,  as  a  refult  of  the  previous 
or  intercurroDt  disease,  not  only  is  the  system  weakened,  and  tlie  tissues 
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pABorms. 

reiKlercd  less  able  to  resist  attack,  but  there  is  ali^o  ao  excess  of  the  mor- 
bific material  in  the  bod^v,  which  acts  iujuriously  upou  the  parotid  gland.         . 

My  own  exjierience,  however,  is  that  npon  ojK-niug  the  suppurating 
organ  there  is  far  less  ptis  iu  it  than  its  apiiearantx;  intllitited.  i 

Besides  the  evidently  nect-ssary  gix-ater  attention  to  the  systemic  con- 
ditiunii  and  iliscjLHc,  the  tre:itnient  of  Henmdary  jtarotitiii  ha  the  same  as  that 
lor  the  idiojNithic  form  that  id  given  below.  I 

^fe  IDIOPATHIC  OR   EPIDEMIC    PAROTITIS.  ^H 

^M         Etiology.— We  know  nothing  of  the  essential  nature  of  the  origin  of     | 

"    the  diw^'ic'.     That  it  is  diHtiiictly  tluHi^h  not  iuterweJy  contagiona,  there  can 

Ik.'  110  doubt.     Its  epiilcniic  nature  is  more  evident  iu  the  coiinliT  than  iu 

cities.     The  law  of  its  spreading  is  not  clear.     In  some  localities  it  will 

disappmr  for  twenty  or  thirty  yean*,  whilst  in  tHbem  it  seems  to  be  almost 

^_^  fudeniic.     It  is  rarely  sporadic,  and  the  epidomies  are  usually  in  the  spring     I 

^B  <Mr  fidl.     laGuits  are  seldom  attacked,  and  the  atfection  is  cxmfini-d  to  the 

peritid  of  childhood  and  early  youth,  though  adults  who  have  not  prcWously 

had  it  are  sometimes  the  subjectji.     Females  are  more  exempt  than  males. 

Ouc  attack  gives  ahni>st  wrtaiu  inunuulty  from   others.     Virchow,  Xi^ 

roeyer,  and  others  hold  that  it  arises  as  a  catarrhal  inflammation  of  the 

dutts  pro<'<xNlitij;  thciire  to  the  acini  of  the  gland. 

Patholo^caJ.  Anatomy. — From  the  fact  of  its  non-fatality,  it  is  evi- 
dent that  Init  few  post-mortem  examinations  of  the  gland  during  its  disease 
liave  l)een  ntude.  From  these,  howcvt-r,  it  1^  n^isoiiably  clear  tliat  the  path<^ 
h>git:ul  pnxvrts  consist.**  esw«'nlially  of  a  hyjHTKmia  and  a  si^rous  infiltration 
of  the  acini.  If  not  absorbed,  this  exudation  may  lead  to  ]icrmaiieut  eu- 
lai^^eroeut  of  the  glaml,  or,  by  coniprcrwion,  to  its  atrf>phy.  This  hyi>eroemia 
an<I  exudntion  are  nl»^>  prcM'Ut  in  lUHertnit  degrees  in  the  tissu(!!4  In  the 
ueighborbiiod  of  the  gland,  may  extend  to  the  lymphatics  of  the  ncok,  and 
ooeast(»nnlly  to  tlir  submaxiHaiy  plands. 

Symptomatology. — The  |«'riiHl  of  inculxition  is  variously  given  at  from 
nx  days  to  t\v4j  weeks.  The  prodromic  syniptom.s  usually  api)car  about  a 
week  after  exposure,  and  consist  in  feelings  of  lanjjuor,  malaise,  loss  of 
appetite.  Irritability,  slight  fevcriphne«s,  etc.  Thfse  signs  may  Iw  so  slight 
as  to  es<ape  nntiiH',  or  in  the  weak  and  nervous  may  become  so  marked 
as  to  demand  great  care  or  lead  to  a  mistake  in  diagnosis.  Cases  have 
been  recorded  where  convrdslons  have  (xvnrrnd  during  this  initial  stage,  or 
where  vomiting,  diarrhiea,  delirium,  and  a  tendency  to  syncope  have  been 
alarming. 

The  local  exhibition  of  the  disease,  the  pain  and  swelling  of  the  parotid, 
may  ap|H':ir  within  a  day  alter  the  piixlromes,  or  not  for  a  week  thereafter. 
Its  first  indication  is  shooting  pains  beneath  the  lolje  of  the  ear  during 
motion  of  the  Jaw.  A  deep-seated  swelling  will  8<Km  l)e  found  at  this  plaoe^ 
which  gradually  incivase«  and  extends  till  the  side  of  tlie  face  and  neck  are 
implituted.     The  swelling  is  at  first  upou  one  side,  but  is  usually  followed 
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hy  swelling  of  the  other  side  withio  one  op  two  davs.  The  head  is  at  first 
held  towards  the  affected  side,  to  avoid  tension  of  the  affVtinl  niurtdis  and 
tissucB,  but  when  th(i  affection  is  bilati-TuI  the  head  is  lichl  riy:idly  eixjct. 
The  apiK-amnee  of  the  |>atieiit  is  somewhat  ludieroiis,  owing  to  the  swollen 
neck,  tlie  immovable  head  and  mnst^les  of  expression,  the  staring  ey(«,  aiid 
the  ehanpetl,  foolif*h  exjmswiun  of  tlie  faw.  TJiis  inipi-cssiun  himmi  the  by- 
stander has  U'en  *>  yrcat  us  to  t>taiiip  itself  in  language,  uumorous  derisive 
epitliets  for  the  disease  existing  in  most  languages.  To  the  patient  it  is  a 
very  different  matter,  wint-e  hi*  will  siifler  considenible  hunger  and  tliirat 
ratiier  tliitn  endure  llic  jwin  that  results  upon  attempting  to  chew  or 
s^vallow.  The  disorders  of  function  extend  to  impaire<l  enuneiation, 
hyperspcrrtinn  of  siiHva,  or  sometimes  its  reverse,  with  gn-at  dryness  of  the 
month,  pcilns  and  ringing  in  the  ears,  irajH.Tfeet  hearing,  etc.  As  a  result 
of  the  difHeulty  of  eating,  loss  of  apjK'tite,  vomiting,  eousti|>ation,  etc.,  tnay 
be  set  ap ;  wliilst.  cerebral  hypeiicmia  may  in  rare  cases  follow  from  pressure 
H|H)n  the  wr\*ieal  veins. 

Tlie  constilutionul  sympbnns  are  those  of  the  pi-odromous  stage  ox- 
iggcratcd  :  the  fever  may  rise  to  104°  F.,  but  cominonly  docs  not  go  aliove 
101**  to  102°,  with  the  inrrt^ise  of  pulse  an<l  the  gastnt-inteHtinal  and  <wii&- 
bral  symptoms  llmt  ure  <x)n<'omituntrf  of  the  elevation  of  temperature. 

All  tlic  symptoms  of  mumps  may  sitmetiraes  \k  lacking  to  Buoh  a  degree 
to  Im  out  itf  all  pro[Kti"ti(in  to  the  swelling  present, 

A  striking  iHH'Mii:irity  of  this  affection  h  its  nccnsional  metastasis  to  the 
genital  organs.  In  Uiys  there  may  occur  an  orchitis,  or  swelling  of  the 
testicle  (nstially  of  the  same  side,  and  this  the  left),  with  pcmtal  fedema, 
whilst  in  girls  the  ovary,  vulva,  or  niammiD  ai-e  similarly  affecteil.  This 
inflammation  is  not  generally  severe,  and  runs  about  the  same  eourac,  as 
rp^rds  time,  ns  t!ie  |«irntitis.  It  may  even  disappear  from  these  parts 
and  be  fulhrMi-d  by  an  exai^Tlmtion  i>f  the  prini^tid  symptoms  which,  at  the 
ap|»eanincc  of  the  orchitis,  etc.,  had  airemly  notably  h^^cned  or  disapjMaivd.* 

Diagnosis. — The  inception  of  the  malady  may  be  mistaken  fur  that  of 
rme  of  tlic  exanthcmntoiis  fevers,  I)ut  the  mistake  would  be  apt  to  have  no 
\-cry  serious  consequences,  sinw,  as  we  know  of  no  siwcific  pn>plivlaxis,  the 
expectant  treatment  would  apply  cfpially  to  both.  Witli  the  np[>nirancc  of 
the  tumor  and  its  local  manifestnti^ms,  hardly  to  be  mistaken  for  an  enlarged 
ccn'icnl  gland,  sarcoma,  etc.,  all  doubt  is  set  at  rts^t,  tliough  a  rctentioiMTst 
from  oecltision  of  the  duet-orifii-e,  by  local  disease  or  a  foreign  body,  may 
canse  all  tJie  s^-mptoms  of  epidemic  parotitis.     In  rnich  coses  the  lack  of  a 


1  On«of  the  iiitcresting  riin(«iti(>ii  nf  tbii  subject  is  the  owe  det«il«'il  tiy  Schmallc  (InBUg. 
lt\m.,  fiwiftwftld,  ISSfi),  »nfl  fluiwfl  tht<t  tl»iiiin>i  ihn  metssbuia  u  gi'iit-nillj-  IVtim  the  parolJd 
u  ui  uripiifll  Miuny,  thu  r^Ovx  npntf^U  miiy  )<lart  out  frntn  a  riir>4liiitiiti(  |>iiint  niid  t^nd  in 
i  ptunrtDDccd  pitrolllii,  Throo  davA  After  a  sur^it-iit  <i]M>mtion  frtr  lieninrrlKiitlH  with  the 
Ihtnno-caDtiiry,  m  eereiv  atUok  of  scute  parotitM  with  ftvc-r  bmko  forth,  and  with  ninh  «>• 
teuire  rapparatioa  of  thv  glimd  that  three  inclftionA  (iu  ihe  gland,  behind  the  ear,  and  in 
Iht  eztenuil  auditor)'  meatus)  were  tvqulred  to  give  vfnt  to  the  largo  quantiUus  of  put. 
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hietory  of  exposure  or  of  an  existing  epidemic  will  lead  to  an  examination 
of  th(*  nioiitl),  iind  more  partinilarly  uf  thi>  ditut.  Occlutiiuu  liy  »uc*h  almost 
uupcrcoptiblc  substances  as  a  bit  of  tooth-bnisli  bristle  or  spicule  of  a  nut^ 
bur  may  require  the  most  careful  examination  to  reveal  their  presence.  If 
^erc  be  ItK-ul  disease  of  the  mouth,  it  is  ueee^t^ar}'  tu  k(x-p  in  mind  the  poeai- 
bility  of  a  meehanical  ocoUision  by  the  results  of  iiifiommation,  by  cicatrices, 
etc,  Exterual  iujun.-  may  also  set  up  a  swelling  of  the  gland  like  the  real 
parotitiij  in  iirnuy  re»pcets. 

Proflrnosis. — The  pro^o^  is  pood.  No  cose  of  death  has  been  reported 
due  dirw-tly  lo  the  di**«i.st!  itiielf.  The  duration  of  the  diseaw  is  about  ten 
days,  tliough  if,  as  UMiol,  one  tiidc  of  tlie  face  is  affected  some  time  after  the 
first,  the  whule  duration  of  the  illness  is  proportionately  lengtheutHl.  The 
scnifulfHiB  and  <itlierwise  wi«k  may  not  recover  so  quickly.  Atrophy  of 
the  jrliHid  Ht'ldom  folKtwH  a  severe  ca.se,  and  still  more  rai*ely  is  there  atrophy 
of  the  testicle  in  metastatic  orchitis.  Coijcsof  meningitis  due  to  parotitis 
have  been  reported. 

Treatment. — T!ie  diseaae  being  self-limited,  not  dangerous,  of  short 
duration,  and  its  i-iK^-itic  cuuse  unknown,  the  indii-atinus  uf  treatment  ar\' 
of  course  manifest  Rest,  even  some  days  of  oontincmcnt  to  l>cd,  or  at  least 
to  the  Iioua*^,  is  advisable.  The  fever,  if  slight,  does  not  dcmanfl  active 
antipyretic  treatment  Cooling  drinks  and  a  light  mmrisUing  diet  are 
recommended.  If  inx^ularities  of  the  digestive  system  exist,  (hey  should 
be  corrected  according  to  the  judgment  of  the  physician.  Saline  laxatives 
will  ermtnil  the  tenilency  to  constijiation.  Owii^  to  the  diHicuity  of  chew- 
ing and  s«al!<i\ving.  Iitiuid  fmxi,  milk,  beaten  eggs,  broths,  etc.,  will  l»e  re- 
quired. If  there  Ijc  great  restlessness  or  marked  cerebral  pymploms,  it  will 
be  well  to  apply  cold  txi  tlie  head,  or  give  light  doses  of  aci>uitc ;  chloral 
may  Ik*  r«iuire<l,  Iml  riiori)Iiiuc  only  in  rare  and  extreme  cases.  The  patient 
may  find  it  very  grateful  to  swallow  bits  of  ice,  or  to  allow  the  sjimo  to  melt 
in  the  mouth.  The  giving  of  an  emetic  in  cases  of  bilateral  attack  or  in 
thos!  of  orchiti-H,  as  r«-ommended  by  some  authors,  is  not,  in  my  estimation, 
ailvisable  for  children. 

Topically,  a  mixture  of  opium  and  swec*  oil,  one  drm>lim  to  Uie  ounce, 
should  ho  ndibed  upon  the  tnmiir,  wliich  is  then  prot«<cd  by  a  light  dress- 
ing, (^tld  applii-ations,  though  (K-rliape  useful,  are  not  liked  by  the  patient 
If  a  tendency  to  tiuppuration  is  noticed,  shown  by  a  teusenes.^  and  rcdni^ 
of  the  skin,  a  leech  or  two  may  be  applied  behind  the  car.  Should  an  ab- 
aoess  become  inevitable,  its  f  irmatiou  should  be  Iiai'tcnM]  by  poidticcs,  and 
when  fonuccl  it  siiouhl  1»  o|>cncd  and  its  conteutf-  tlnnxmghly  evaluated,  to 
pre\'ent  complete  disorganization  of  the  gland,  or  a  jHjssible  perforation  of 
the  cavity  of  the  tympanum. 
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Bynonymes. — Kiiglisli,  St.  Autlioiiy's  fire,  Tho  Rose  (Scotland) ;  Latin, 
Febris  en'sii>f]atf*a,  Ignis  sarer ;  German,  Erysipel,  Rose,  Uotlilauf ; 
French,  ftn'si|»Clc;  Italian,  IvisiiK/la. 

Defimtion. — Ery^iiiehia  may  be  dffincd  to  be  u  dennatitia  liaving  the 
tfndeiM-y  In  sprrad  rajiidly,  af-Litmimiiifd  by  comparatively  sevtre  ooustitu- 
tional  sii-inptonis,  witli  rapid  rcscibition  and  comiiletc  return  to  the  normal 
onndition. 

The  etymology  of  the  term  is  obscure,  the  most  probable  dertvatiim 
hnnfr  from  lp''>M,  to  "  draw,"  and  riXat,  "  near,"  tlie  wandering  character 
of  th«'  disrase  Ix'ing  thereby  indicate*!. 

History. — Knowledge  of  tlii.s  dtsouie  dates  ttaek  to  the  time  of  Hipjxxv 
ratrs,  who  siwnks  of  it  in  his  writings.  It  is  likewise  referred  to  by  Galen, 
who  HiipfioiMHl  that  A  bilious  himior  in  Its  eOorts  to  euM'npe  from  (he  bltxtd 
through  the  skin  iKX-asionwl  erksipelas.  This  Ijolief  was  lung  tintcrtaiued, 
and  wa*  Rtirccedetl  by  varioui*  tlicoricr',  depending  upon  the  state  of  medlml 
philoiiophy  at  diHerenf  [teritxls.  At  one  time  lo(>ked  iijhhi  a.s  tho  oiitwanl 
nunifcstatioD  of  alterations  of  the  bl4K)d,  at  another  as  a  simple  infiumma- 
tioD  of  tlie  skin,  again  a?  a  meml>er  of  the  family  of  exanthcmatous  di&- 
macB,  it  has  finally  ttjnie  to  lie  regaKlwI  by  the  best  inveetigalors  as  the 
•  rt&tdt  of  the  invafdon  of  the  l)ody  by  a  t»iKi;ifie  germ. 

Btioloery. — We  find  erjsiix'lus  weurring  with  greater  nr  lew  fro<)ueney 
at  all  plan-s,  at  all  seasons,  and  under  most  varying  external  eonditions ; 
aomctimei^  showing  itm>lf  onlv  here  and  lliere  an  sjiorailit^  er}'si|)ebm,  at  oilier 
times  (he  cases  bwomiug  sti  numerous  as  t<»  merit  the  name  of  epidemic. 
It  may  follow  injnrir'S  or  operations,  as  snrgieid  tir  tmnmatie  erj'sipeloa, 
whidi  form  we  .shall  not  i-oti^ider  In  Lliifi  trmtise  except  in  8o  fiir  att  tlie 
leflBonii  tanglit  by  it  may  lead  to  a  better  understanding  of  the  disease  in 
general.  f)n  the  other  band,  eri'siprlas  may  arise  without  any  traumatism, 
■8  the  medienl  or  idiu{mllii(-  form.  This  disttiietioti  lietween  tlm  trnumatio 
ami  tlie  idiopatltio  en.'siiM'las  has  been  found  to  be  more  apparent  than  real ; 
ff/T  invi-stigation  has  shown  In  the  latter  rases  that  a  priniar\-  h'sion — a 
point  ttf  entninec  of  the  poison — ran  be  found  in  almost  every  instance  in 
which  the  examination  is  made  with  sufficient  core.     The  eryftipelas  may 
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ansc  from  a  slight  abrasion  of  the  skin,  an  intertrigo,  a  small  pustule,  an 
ecKema,  au  uUtratioii,  u  l«?c]i-hite,  or  some  aut-h  trivial  lotion  that  under 
ordinary  circuju^tauettt  might  cscajx:  attention. 

The  causes  that  produce  erysipelas  arc  the  direct  and  the  predisposing. 
It  liU8  Ion<;  f>Lvn  niaiiitaiui'd  that  (;rv't4i[M>lus  is  a  t«jKH-)fic  disc^ae  prodnml  hy 
a  S|XTific  germ ;  but  until  lately  that  genu  hud  not  Ikk-h  isoluti-d  and  itN 
causal  relation  to  the  disease  under  consideration  established.  ITie  JDvcsU- 
gatious  wiiich  ltd  to  this  conclusive  proof  were  itu4titutfd  by  Fehh-isen,  who 
discovered  micrococci  0.0004  mm.  in  length  occurring  in  ehaius  of  from 
six  to  twelve  in  tlie  en'sipelatous  tissue, — micrococci  which  he  isolated  and 
cultivated.  With  the  culture-fluids  he  made  iuixuilatiowi  ami  produi-cd  the 
characteristic  signs.  There  has  been  much  discuiioion  upon  tlie  subject 
of  micro-organisms  ami  the  rd/c  they  play  in  the  etiology  of  disease,  and 
much  has  been  a>«sunied  by  the  Imcterioic^ists  that  has  not  been  proved. 
On  tlic  other  hand,  however,  tlie  untagonistH  of  the  germ-theory  have  dis- 
played a  6c>c|)tictsm  which  contrasts  strongly  with  the  credulity  with  which 
reconimendutions  of  thent[>eutic  measures  are  received  aud  which  in  many 
inirtancee  {Mu»ses  far  Ix-yond  thf  limits  of  the  allowable.  It  w?rtainly  be- 
hooves us  to  deal  cautiously  witli  so  vitnl  a  question  ;  but  in  the  individual 
disease  a  germ  must  be  accepted  to  be  the  etittlogical  factor  when  it  is  inva- 
riably found  in  cvciy  t-a.^-  and  when  intx^'ulatitiu.s  of  the  well-isolated  culture 
arc  followed  by  the  cbaraetcri&tic  signs  of  the  disease  in  question.  Such 
conclusive  evidence  of  the  micrococcus  of  Fehleisen  being  (he  cause  of 
erysipelas  has  Iteen  brought  forth.  We  have  even  liccn  able  »u(inessfully  to 
iuoculatc  human  Ixnugs  with  such  eullures  for  the  purpose  of  curing  other 
diseases.  It  had  frequently  boon  obser\-ed  that  various  tumors,  ntevi,  etc, 
upon  becominiT  the  seat  of  erj-i»i|H'la.s  ditAp|K-ured.  Thus,  Jiusch  ri'luted  in 
18fi6  that  he  saw  multiple  sarwmata  disopjiear  after  ervsiiwlas  following 
extirpation  of  one  of  them.  In  a  ease  of  wircoma  of  a  lyni])liati(!  gland  of 
the  neck  which  extrnd(«il  from  the  clavicle  to  tlie  pamlid,  crj'si|ielas  super- 
veinnl  upon  au  injection  of  mor[>hine,  and  the  gland  <liminished  to  one-half 
its  previous  size,  ut  the  same  time  becoming  soft.  The  patient  did!  of 
oullapse,  and  at  the  |>oHt-murtetn  examination  Kiudfleisch  found  tliat  (he 
tumor  Imtl  I)econie  changed  to  an  emulsified  fluid  tilling  a  reticulum. 

These  therapeutical  experiments  were  repi-atinl  by  Fehleisen  upon  a 
larger  scale.  He  surcc-j^fEiIly  Imx'ulattKl  six  individuals  alfcctcd  with  sar- 
coma, carcinoma,  an<l  lupus  witli  cultures  of  the  fourth,  ninth,  fourteenth, 
fift*x;nth,  sixteenth,  aud  seventeenth  generationK,  producing  erysipelas.  The 
shortest  period  of  incubation  was  fifteeu  hours,  tlie  longest  sixty-oue 
hours. 

Janickc  inoculated  n  case  of  cancer  of  the  breast  with  Fehleiaen'a  rood. 
In  seven  or  eight  lumrs  a  chill  occurred,  with  a  tcmiKrature  of  lO-t.S"  F. 
Twelve  hours  later  erysipelas  set  in,  extending  ovot  the  entire  body,  pro- 
ducing death  on  the  fourth  day.  At  the  |>ost-mortcni  examination  the 
cancer  was  found  to  be  soflcued  and  infiltrated  with  the  cocci. 
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itever  may  be  the  thcrapoutir  value  of  these  experiraenta,  they  cer- 
tainly prove  that  on'sipelas  is  «iun8«i  by  tlie  microcoociis, 

Srx. — It  is  frw|iKMitly  8tati-d  that  fcinak^  arc  more  (IispoM<il  to  eryaipehis 
than  males.     Tliis  statvmcDt  is,  liuwever,  erroneous. 

I      Agf-.—Tt  'k  mriro  rnv|ueut  in  the  firet  year,  and  af^or  that  age  oociimt  as 
often  in  adullH  as  in  children. 

.Sfvwon. — Ert'sipelas  h  supposed  to  oocnr  more  frequently  during  Uie 
lid  tlian  during  the  warmer  niontlis.     This  is  not  invariably  tlie  v&ae,  ba 
<De  of  tJie  Miverest  e])idi.'mi(;.s,  that  of  I'aris  in  1801,  Umk  jilace  during  the 
flnmmer.    Elirseli  found  erj-siiJolaa  most  frequent  during  gndden  olianges  of 
the  weatlier. 

^  Conioffion. — There  mnnot  lie  the  Blighteat  doubt  that  nndej*  certain 
wrrmmstani'es  er\-Bii>olas  is  directly  contagious  from  jierson  to  person.  It 
dues  nut  act  at  a  diri1an(x>,  as  do  other  iiiftH'tiouti  disi>aiw«,  for  a  number  of 
cases  arc  not  ailected  at  once.  This  contagion  is  not  aliniya  evident,  but  in 
ouny  instances  it  has  tieen  firmly  establisbeil.  In  all  the  works  upon  the 
ibjort  Pon<'Iusive  cases  have  Ihxti  cftod  in  grt-at  nunilKTS,  One  of  tfie  nwnt 
dasBic  inataiici«  Ih  tliat  conminnifmtcti  by  Dr.  IMin  to  the  PanH  Academy 
in  April,  1M(J  I.  Dr.  I*uintcvin,  assistant  of  Voillcmicr  In  the  Laribfjisiftro, 
omtractwl  erysi|H'l:LS  from  two  cjwes  »n<lcr  iiis  eharj^  in  the  ward.  Dr. 
'cslart,  from  Crulfi-,  a  place  in  M-lncb  up  Uy  the  tinie  there  had  been  no 
ysipelas,  visited  him  during  tlie  m-nic  of  the  attack.  Dr.  Tcstart  returned 
(luise,  and  three  days  after  leaving  Paris  fMMnine  affected  with  erj'sijx'las. 
.  Ttfrlart  infcctcti  a  servant  who  waiti'd  LijHtn  him,  and  a  relative  wIhi 
isited  him  from  a  distance  of  about  twenty-four  miles  and  who  manifested 
c  disc{U"<e  two  days  later.  The  wife  of  the  latter  ]iiitient  then  becjimc  in- 
frctetl,  and  alwt  thni'  mcniUTS  of  a  family  named  Ijcfrane  who  had  i^idled 
upon  the  invalids.  A  relative  of  Lefrane,  aged  seventy,  living  in  a  neigh- 
ring  village,  l»e<«nie  itifectwl  fifter  a  visit,  and  likewir«e  two  Sisters  of 
Mercy  whii  Maited  u|X)n  the  I^-fran™.  IJpcm  n^tuniing  io  their  convent 
they  infected  others.  The  physician  who  attende<l  them  died  of  erysipelas, 
and  his  (hmghtcr  Ifccatne  iofw-te*!  eight  davs  after  his  return  home,  (he  in- 
fusion in  the  latter  caiH'  having  its  origin  iu  leech-bitCB  Uiat  had  lieen  inude 
ver  enlarged  submaxillarv'  glands. 

Epidemics  of  er\*sipelas  have  been  recnrded  in  various  hospitals,  and 
e  been  most  fnxjuent  in  the  iilwtctric  wards  In  which  jaierpiiml  fever 
I.  These  epidemics  differ  from  thuse  of  the  exanthemata  which  spre:id 
tver  a  large  area,  inasmuch  ns  they  are  limited  to  one  hospital  or,  it  may  l>e, 
t  one  l>ed.  The  rii^'  and  disap]N>arance  of  these  hospital  cpidcniiis  are 
■mewliar  mysterious.  They  ai-e  most  frequently  obeen-ed  in  cniwded, 
filthy,  and  ill-ventllat^l  wanls,  but  have  also  occurred  where  the  hygienic 
QOOditions  were  the  most  ikvnrable  imaginable.  On  the  otiier  hand,  the 
DMOt  nnfavorable  states  have  not  always  Ik-cu  prndnctive  of  erysi|)elas,  as, 
ir  example,  during  the  Orimcnn  War,  in  which  the  sanitary  measupeH  were 
•Imost  onlircly  neglected,  hardly  any  cases  of  the  disease  were  observed. 


I 


* 


In  some  iostanoee  a  direct  relation  to  scw(^r-^ras  poisoning  could  be 
traced,  iis  in  the  noUiriuiis  t-ase  of  Uie  MiUJltwex  Hut<))ital.  Here  dnrti^ 
a  long  period  u  number  of  uaM-s  of  cr>-:)i]tclu9  ^Kcurrtxl  iu  twu  Ixtlct,  wln-'rcaa 
no  other  eases  were  observed  in  the  wanl.  No  reason  for  this  peeuUarity 
was  dis(n)vered  until  a  defwllve  dniiw-pipt'  iniiii  u  privy  wa^  found  to  run 
l»ehiuU  the  plaster  between  these  buds.  Tlie  defect  was  rcuiedicd^  and  no 
more  cases  occurred  until  teji  years  later,  when  the  same  faulty  condition  of 
the  drainage  again  led  tu  erysipelas  in  the  same  bedi^,  and  again  ocaaed  uyiim 
ivpair  of  the  pipes. 

VaiHiuatiou  is  a  frwjuent  etiological  iactor.  Thug,  Dr.  Doepp,  of  St, 
PetcrHlmrg,  vaetrinated  uine  children  from  one  who  develoju-d  eryKi})elaH  on 
the  following  day.  All  of  tlie  nine  individuals  became  aflectcd  with  enr-ap- 
ela!^.  In  18»0  vaceiimtiuu  iu  and  amuiul  lioHton  wan  so  frequently  followed 
by  er>'iiip('la8  Uiat  tlie  vatvination  wad  dLseontinued.  A  cachectic  oondition 
vf  the  individual  seems  to  pi-edispose  to  the  dibcaac. 

ErvbiiK'lau  not  infre«|uemly  returns  in  the  same  patient  every  year  or 
oflener.  This  is  it>{>eciully  the  case  wlien  the  face  18  the  Heat  of  tiie  disease. 
In  sueh  iu5tau<x«  ehrouic  rhiuitis,  ei*zi-ma,  or  t^me  other  form  of  cJironic 
iutlamiuHtion  exists,  from  whidi  the  iufeetiou  occurs. 

SymptomB. — Kni-aiix-las  in  children  over  aix  montlia  of  age  very  much 
roseuiblcs  tliat  of  adult<«,  differing  from  it  oidy  in  slight  ref*|teft.s.  Tlat  of 
tiie  uew-lK>rn,  luiwever,  is  quite  distinct.  We  shall  first  describe  the  form 
ueeurring  in  older  children,  and  then  consider  the  afl'ectionof  the  new -bora. 

£r>-sipelas  may  be  introduced  by  a  prmlnjmal  stage,  which  ia,  however, 
often  absent.  AVhcu  present  the  pr».Mlr<»mes  are  not  characteristic,  being 
those  common  to  many  other  diwa^^-s.  We  tind  the  chihl  drowsy  or  rcst- 
loas.  There  is  a  general  feellug  of  malaise  and  achiug  of  the  llmbe.  There 
may  be  more  or  less  fever,  and  in  wjme  instances  op]>ros9ed  brcatlung  may 
cx.i»t  for  a  ihw  days  prtn'ious  to  the  niauili'st  sigui)  of  the  disi>ase. 

Tlie  diijcase  proper  fi-etjucntly  begins  with  a  chill,  whiiJi  may  be  more 
or  less  severe,  and  which  in  younger  children  fs  often  replaced  by  convul- 
sions and  vomiting.  Following  tlicse  tliere  is  a  rim?  of  tem|H'ratnre,  which 
may  reach  as  high  as  105°  F.  Usually  the  hnal  manift^tatiunfi  bc^in  to 
develop  immwiiatoly  ;  there  is  a  feeling  of  warmth,  tension,  and  pain  in  the 
afiectHl  part,  \vhi(h  l>ecomes  mottl«l  pink  and  somewhat  oHleniatous.  The 
patches  gradually  U.t:«>me  more  intensely  n*l,  and  coalesce  to  form  a  single 
fiery  patch,  whose  color  disnpjx'ars  up4>u  pressure,  to  reap|K,-ar  when  tho 
pressure  is  rem<)ved.  At  the  same  time  the  swelling  of  tlie  alft^ctix]  skin 
increases,  cspetually  if  the  part  Ik:  one  in  which  the  sutx-utaueous  ttsfme  li 
looBe.  The  edge  of  the  (wiU^h  is  elevated  on  one  side  and  terminates  sharply 
ti>wards  tluf  heullhy  skin.  From  this  elevated  edge  the  erysipelatous  infil- 
tration rapidly  extends  to  the  neighlwiring  skin.  The  exti'itsion  nsually 
first  begins  by  the  formation  uf  small  branches  followed  by  the  line  of  infil* 
tratitm  ;  as  the  disease  progresses,  the  partd  behind  gradually  Ixt^omo  paler, 
and  >vithiu  two  or  three  days  have  all  the  appearances  of  heuUhy  skin.    Tlie 
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MisiuD  riiay  1k>  more  or  less  rapid  and  may  involve  a  smaller  or  a  larger 
t*'rriUir)\  'VUv  lcv<;r  duriuj^  llie  [iroi^rBSM  of  liie  disiiiiif  reiimiibt  liigli,  and 
ig  aux>iiiiKii)i<.>d  \>y  mure  or  kss  severe  ooustilutiuual  symptoms.  The  a]>pc- 
tite  ifl  lost.  Nausea,  Vfimitiiig,  iiiteii?o  licadaclip,  and  tliirsl  arc  present 
The  tonj^e  is  (mvt'nnl  witli  a  thick,  dry  amt.  The  uriue  is  pa-stwil  in  Hiuall 
quantili^,  am)  not  iafro(|ueutly  t-untoius  alhumcu.  Sleep  is  much  disturbed, 
or  may  evcu  be  eutircly  absent.  In  some  ra»<«  deliritini  nr  a  soporous  oun- 
dition  may  be  pretu'ul.  The  mucuuti  membraiii-'t«  udjuiuin<r  the  skin  aiv 
ofl«Liitinie8  likewise  iuvolved  in  the  process.  In  the  eases  teiiuiuatiug  in 
recovery  the  progress  of  the  skin-affwtiim  wa.ses,  the  rcdnew-i  gradually 
|Nile^,  the  Bwellhiji;  subsidea,  aihl  (he  lever  di^apjM-ars.  Wiiere  death  eiijiues, 
it  usually  (Mt-urs  willi  u  liigh  teni{H'mturc. 

Seat  of  CbrnTiumcemfnt, — Kr\'si))ela8  b^ius  most  frajunnlly  iu  the  face. 
Some  l(H:al  ittTection  of  the  skin  deterniiiR'S  il.s  piiint  of  origin.  This  id 
most  rn^iiienlly  sitniiLtHl  when-  the  t*kin  paii:^]!^  into  the  mueoub  niemhrune 
at  the  uose,  mouth,  eyelid,  or  ear.  It  may  arise  at  the  genitals  or  the 
reetuut,  and  not  infre<iuently  proccdls  frfini  iiitertrij^o,  wzciun,  a  pustule  or 
acue  eruption,  or  some  otlier  aHectiou  of  the  skin  which  oceuf-iuud  a  bulutiuD 
of  contiouity.  Krii'sipclaa  may  arise  in  the  niuooua  mcmbmnc,  as,  for 
e.iE8mple,  in  tlie  pharynx,  and  m:iy  thou  extend  outivards  to  the  skin  and 
fitjm  tlure  run  its  usual  e()urye.  Iti  faet,  many  <»f  the  laisea  of  ikcial  ery- 
st[ielas  in  wliicli  no  point  of  origin  can  be  found,  and  which  were  formerly 
thuutrjit  to  be  idio|Kilhir,  prcM'eed  from  tiie  interior  of  the  iu>'*e.  These 
internal  fiinns  nuiy  |>ass  i)ulw:inl  uiH>n  one  nr  nuin!  of  tlic  fiillnwing  routes  : 
I,  to  die  lip;  2,  through  the  ehounte  and  nostrils;  .'},  thnnigli  the  na.sal 
cavity  and  latrhrynial  ducts ;  4,  through  the  Eustachian  tube,  passing 
llifjugh  the  middle  eat  to  the  external  ear:  the  tyni|munni  offi-rs  no  <tb- 
s!ructi'»n.  Many  of  the  cases  of  ert'sipelas  which  ap)x:ar  at  tlie  root  of 
the  naw  [kws  through  the  lachrymal  duct  from  the  interior  of  the  nose. 
I'ndcr  stH'ii  circumstamx*  the  lachrymal  sac  apjM-arv  distended,  as  when 
obatmction  of  the  passage  occurs.  This  sign  may  precetle  the  external  cry- 
aipelas  by  sotne  days,  and  tlirough  it  we  may  prognuatlcate  the  appn>aching 
afTectiim.  Kn'siiM'la-s  mrui-s  with  grcatcut  frequency  »n  the  head,  next  on 
the  trunk,  and  least  often  on  the  extremities. 

fn/rffnmrnt. — Upon  the  surface  of  the  skin  erj'sipelas  usually  bcgiuB  aa 
a  mottled  pink  [mtch,  which  rapidly  bei^omi^  darker  and  roufluent.  From 
thiti  initial  focus  the  nxlness  mpi<lly  extends,  running  in  the  dii-oetion  of 
tliose  lines  of  least  tension  of  the  tissue  t4>  which  attention  has  been  called 
by  Langer.  .\t  parte  where  the  snl)cutanei>us  tissue  is  Hrra  and  adherent 
the  progreiw  of  the  en.-si])eliis  is  arn-sted,  as,  for  example,  at  the  base  of  iJie 
!-kull,  over  I'liupart's  lipinu'nt,  4'tc.  The  surfnceof  the  skin  may  lie  sniix>th 
and  glistening,  hnt  is  often  covered  with  vesicles  that  vary  in  size  from  tlie 
very  smalle«t,  which  retpiire  a  lens  to  observe  them,  to  large  buUse.  The 
»kin  often  fwls  nnigh  like  shagreen  leather.  The  blehs  are  sometimes  tinged 
whh  blood,  and  gradually  become  turbid  from  admixture  of  pus  aud  eiri- 


tliclia]  cells  with  the  senim.  Thrro  is  always  mope  or  less  swrlHng  present, 
Jcpcniling  ni  dt'gix*  u[*in\  t\w  severity  of  tlit  aflVxlion  and  tlie  hwaciii'ss 
of  tJic  areolar  tb^uc  In  ccrcoiu  lurts,  as  the  face  aud  tbc  geuituL<«,  the 
intumescence  may  i-each  enormoua  Hinionsiong.  On  the  third  to  tlio  fifth 
day  tJio  rednetifs  aud  swelliu;;^  iu  the  part  aO'ected  {^radiiaily  fade ;  vetiicles 
that  are  present  ai-e  either  abcMirbcd,  or  burst,  or  dry  to  yellowish  crusts. 
In  the  subflctpient  dewjimnmtion  the  rutii-Ie  either  is  shfil  in  a  fine  scurf  or 
peek  uB'  in  Iay«rs.  Tht-  ^kin  rapidly  retunii  to  itf?  uoruiul  uppearanee.  At 
times  iu  parts  uh:<<.x'!Jt<es  develop,  or  gangreuo  may  oosue.  The  latter  lesion 
is  prccedi'»l  by  the  development  of  bh.»ody  blobft.  It  has  been  Htatitl  (hat 
the  gangrenous  priKX-iiH  luay  be  prevented  by  the  early  priekiiig  of  thcbc 
sanguineous  vesicles. 

hfiwojut  MajdntincA.-^'VXvi  raendtranes  m(i«*t  frequently  the  wat  of  exj'- 
8ipc^!a.s  are  thase  of  the  ivspinitory  tract.  The  crysijKlaa  may  Ih."  pri- 
mary, or  may  trxtend  from  tlie  »kiu.  In  i^ither  t-asc  we  find  tlie  surface 
intensely  red,  aud  glistening  as  if  %'arnished.  There  is  but  little  swelling. 
Awonling  to  TimUI,  the  muscles  of  the  pharynx  do  not  react  to  irritation, 
BO  that  when  the  [uticut  swallowi*  solidi^i  do  uot  |»ass  into  the  lusopluigus, 
but  remain  in  the  lar\Tix.  The  poralysis  is  both  motor  and  senfit»ry.  Tlie 
pr^K^'."*  niav  extend  to  the  glottii*  and  priKlncc  drnth  bv  xufliHrntion  llirongh 
(cdemu  glottidis,  or  may  lass*  ouwaixl  to  tlie  lungs,  giving  rise  to  a  peculiar 
ibrm  of  pneumonia.  AV'e  find  slight  dulncss,  with  subcrepitant  rather  than 
(Tepitant  rflles,  chanpng  their  seat  fnmi  day  to  il«y,  differing  from  the  ordi- 
nary' form  of  pnuuuionia  in  the  rapid  extension  of  the  h^iou  from  one  jiart 
to  tlie  other.  In  such  cases  botli  Strauss  and  Denuce  found  no  fibrinone 
exudation  in  the  alveoli,  but  instead  leucocytes  and  granular  cx'lls.  The 
lymph-glands  sujiplicd  by  the  aOWte*!  region  rapidly  swell,  aud  are  very 
painful.  In  en.sii>clns  of  the  face  swcHing  of  the  submaxillary  glands  may 
precede  the  external  apjwarance  njion  the  skin  by  several  days.  In  sneii 
ca.sn4  we  have  some  bidden  origin  of  erysipelas,  as  in  the  nose. 

Dl'jcidh^  TWfW. — We  find  a  thick,  dry  ooat  upon  the  tongue,  which 
may  even  be  crusty.  The  ordinary  symptoms  aetxjmpauying  fever  are 
present. 

Kidnetfu. — The  urine  is  similar  to  tlint  of  other  febrile  affections.  It  is 
claimed  by  some  tliat  albumen  is  usually  present.  According  to  Bleehmann, 
Rlbnmiutiria  ifaches  its  greatest  height  from  the  second  to  the  sixth  day,  ami 
may  last  from  nine  to  twenty-two  days,  or  may  be  chronic.  Da  Costa  tiiids 
it  in  every  severe  case  nf  nr>'8i(M*laSj  and  often  transitorily  even  in  slight 
casos.  The  quantity  of  albumen^  according  to  this  author,  is  usually  small. 
He  not  unfroqnently  finds  red  and  white  bloodH?clIs,  but  rarely  blortd-casts. 
The  albuminuria  m:iy  lie  due  to  |»anmi:hyniatous  ehaugcfi  of  the  kidney, 
mch  'd.*  aeeom|»any  all  high  fevers,  or  to  specific  nephritis. 

Cerebral  Symptoms. — These  may  be  the  ordinary  febrile  distnrI>anoeB 
of  the  brain,  hwuhuhe,  helK*tnde,  etc.,  or  we  may  have  wild  delirium  or  a 
comatose  condition.     The  cerebral  signs  arc  more  intcusc  in  affection  of  the 


ERYSIPELAH. 


77 


Btmlj),  aud  were  formerly  incurrectly  ascribed  to  meningitis.  Troiisfieau  and 
others  following  him  have  (bund  nothing  pathological  within  the  cranial 
cavity.  The  distiirbanws  are  to  !«  aacrilR-d  in  jKirt  Ut  the  fever,  In  [wrt  to 
a  e|»ec*i(!c  alteration  of  the  blcNKl,  and  in  part  to  innKxlcxl  return  itf  vent^uii 
blood  from  the  brain  throngii  the  preasure  of  the  redemntous  eralp. 

Ftvrr  is  naiuUly  iutriKiaeeil  by  a  chill,  or  at  least  by  a  ajiiaalion  of  eliilll- 
ness.  The  tempt-rature  rapidly  rises  to  a  high  degree,  and  talb  somewhat 
»nth  the  ap]>ettrance  of  the  eruption.  Following  tliis  is  a  fi5rt}H'r  rise,  the 
trmpt^rature  rentaining  liigh  during  the  prt^resw  of  the  en'8i|X'lafl.  Fall 
usmillyooeurs  by  crisis  in  from  twenty-four  to  forty-eight  hours,  but  may  be 
more  gradual, — by  lysis,  as  it  is  t^^rmed.  The  i;ritii:al  GUI  may  be  preoeded 
I  by  a  precrilicnl  rise. 

The  pulse  goea  hand  in  band  with  the  tempcratore,  except  in  very  feeble 
individuals,  in  whcwn  it  iw  pn>jMtrtt«nat*dy  more  rapid. 
■  Erysipehw  iu  tlie  new-born  presents  a  very  diftbrent  jmrture  from  that 
'vitneascd  in  older  children.  We  do  not  usually  lliid  the  same  violent  oii^^t. 
3l  ari^ee  insidioualy,  and  the  fatal  dieease  has  genemlly  ilevdoped  before 
the  Btt«ndantH  are  aware  of  the  foci, 
L  In  the  new-boni,  erysipelas  usually  bt^ins  al»out  the  navel  or  in  the 
f^cgion  of  the  genitals.  On  the  first  day  all  that  If*  seen  is  a  slight  blnsli  of 
tiie  afi'eetcd  |iart.H.  The  infant  Hucklen  well,  and  may  liave  no  fever.  If 
It  be  robust,  this  ef.Hidition  may  continue  for  as  lung  aa  three  or  four  days. 
Soon,  however,  a  change  tn  the  snene  ooeurs.  High  fe\-er  develops;  the 
ohild  no  longi-r  takt^  tiic  breast  wlllinj^ly  ;  it  nurses  irregidarly,  and  voniitA 
tliat  which  it  had  taken.  It  becomes  imitated,  restless,  sleeple*.  cries  oon- 
tiniioiiHlr.  The  pulse  Is  Irregular.  Bniall,  and  fi-er[iient.  Diarrha-a  with 
stools  that  .are  yelhiw  wx-urs  in  the  iM^ginning,  but  later  the  diJH-ta  Iveoime 
vcn  and  liquid.  At  the  same  time  the  affected  skin  becomes  enormously 
distouded  and  glisteniur;.  The  tension  of  the  part  Is  so  great  that  it  is  dif- 
ficult to  make  an  impression,  aud  tins  when  made  rapidly  (lisaiiiK-ars.  The 
apjtearaneo  has  liecn  well  compared  to  that  of  a  urinary  infiltration.  Pldeg^ 
monous  inflaniination  wilh  the  development  of  stilK-utaneous  abswsses  is 
very  frequent.  In  many  eases  gangi-one  of  Uie  afietrted  part,s  oix^iire.  IX>atli 
almost  invariably  results.    The  child  either  becomes  more  and  more  fioiHirMiA 

■  and  finally  passes  away  in  a  condition  of  coma,  or  death  may  bo  ushered  in 
liy  (vtnviilsions.  The  courw  of  eni'siiwlas  in  the  new-born  is  more  erratic 
than  in  adult.'),  but  the  progress  of  the  disease  is  not  alteudifl  with  the 
mme  exacerbations  of  fever.  The  fever  d*xw  not  umially  reach  the  height 
which  it  attains  iu  older  children.  The  disease  generally  lasts  from  five 
f4>  liflt^n  days;  hut  the  progress  of  ctmvak-seenee  is  often  retarded  by 
abaoonoon  or  gangrene-  Death  may  lie  hastened  by  complientions,  which 
nadUy  enaue^  cfljKicially  peritonitis,  which  ia  apt  to  lie  pnxlucnl  by  cxlcn- 
eion  of  the  inflammatory  process  thmugh  the  umbilical  vein.  Mcuingitis, 
pleuritin,  and  pulmonary  complications  are  by  no  means  rare. 

Course. — Ensipclas  is  an  acute  diseuae,  and  runs  its  course,  os  a  rule, 
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in  from  t<^n  to  fourtpen  davft.     The  duration  is  lon^t  where  the  trnQk 
iuvitlvtxl,  aud  (•hurtest  wlietv  it  is  Iix'ali/Atl  in  t\M  luwer  extremity. 
ht|t8cs  of  erysipelas  arc  t."imi|j«rativcly  frvqueut.     The  scujod  uttack  uKiiallj 
has  the  sanip  Bpjif  nml  nins  the  nuno  nmrHe  as  the  first,  but  is  apt  lo  be 
lighter.     Certain  iudividiiuls  art>  pruii!^|HMed  to  the  diseai^e,  uud  are  the 
vietiDis  of  au  habitual  eri'sipelas  which  occura  yearly  or  even  more  fre^f 
quently.     Surh  habitual  t'n.'Bij>i'hL«  is  usually  fai?ial,  and  has  its  oripin  in 
perr^ietleut  airection-s  of  tbo  muciiu^  mcmbi'aue.'t  of  lhi>  ln-ad.    It  iu,  therefoPE^,^ 
more  frequent  in  serofuloos  subjects.  i^ 

Complications  and  Sequelae. — In  casem  of  long  duration,  egperially 
such  as  are  attended  with  eitfeeblemeut  of  tlie  {mticnt,  hypostatic  puuuuiuuii 
is  very  apt  to  ensue.     Crou|>ous  pneumonia  lilcewise  oceurs. 

FleuritiK  m  a  very  frequent  cumplii'atioii.     It  is  maintained  l>y  mi 
olBervei-s  that  it  is  tluc  U)  a  dii-eet  rontinuation  of  eryfti|K'lai*  of  the  skio' 
which  covfi>)  the  thorax  ;  but  it  has  aliio  bwu  fouiid  in  some  i-ajHM  in  whiWi 
the  chest  is  not  otherwise  involved,  as,  for  example,  in  erysipelas  of  the  thee. 

Peritonitis  it*  a  <'ompli(5itiou  which  wrurs  with  nuxlemti'  fnHpieney.  It 
ia  esiH-rially  apt  to  owur  iu  the  eni'sipt-Ias  of  the  new-born,  in  whom  puru- 
lent inflammation  of  the  umbilical  vcia  is  the  connecting  link  between  the 
externa]  and  tlie  internal  affection. 

AflVctiou  of  tlie  eudm-jirdium  has  latt-ly  Ijecn  frequently  a&eumcd  by^ 
Frent-h  authors  as  a  ooucomitaDt  of  eri'sipelas.  It  is  certainly  nut  so  tT«^| 
quent  as  they  >in[>iKj?^,  the  munnurti  leiulintr  to  the  dl^^nosis  probably  Iwiiig 
moiv  friNpHMitly  <lue  to  aua-miu  tliau  to  aiVwliou  of  iJie  valvt*. 

Pytcmia  i»  mo6t  apt  to  occur  in  traumatic  coj^os  and  in  such  as 
aeeunijHinied  by  ^ngrene. 

Various  afrccti43n»  of  the  e^-ey  have  been  olwerved  in  erysiiH-la.-,  from' 
simple  coDJuuctivitis  to  perforation  by  corneal  ulcers.     AuMiurusis  has  been 
prtxlueed  by  retrobuIlMir  abscess. 

Pathological  Anatomy. — The  histologital  changes  that  occur  in  the 
skin  iu  en'si{x-las  arc  similar  to  those  observed  in  a  bum  or  those  oocosionod 
by  au  application  of  iodine.  There  is  excessive  congestion  of  the  blood- 
vessels where  tlie  en-si pclatoua  process  is  at  its  hcijrlit,  tofi^-ther  with  transa^H 
dation  of  a  lai^ge  quantity  of  plasma,  so  that  the  aflix'tod  (issue  is  more  o^™ 
less  uKlenmtous.  At  the  same  time  we  find  muneroua  lenoocytes  surrouud- 
inp  these  blortd-vcss4'ls  likeashcath.  This  inliltratiiHi  of  small  cells  is  most 
evident  in  tlie  (I«?<^ikt  layers  of  the  corium  and  in  the  Bulx*utnueoUi^  cellular 
tissue  enveloping  the  tiit-eells.  The  tissue-elements  tlieniselvcs  are  itot 
anW-tetl :  there  is  no  increase  in  tlie  connective-tissue  cells.  The  epidermis 
is  Ioosene»l  fioni  its  t^nnection  with  tlie  corium.  so  that  the  dried  cutide 
can  be  rondily  removed,  leaving  the  gwoUen  jiapilli^  exiKised. 

In  the  skin  imnicdintely  in  ad\-anceof  the  red  mar;^in,  and  exteudin||H 
for  a  di.staDce  of  alntut  one  centimetre  corresptmding  to  the  line  of  advance, 
Fehleisen  fonnd  the  tissue  inHltrated  with  the  siiecifie  micrcKHieeus.     Three. 
little  btxlles,  0.0004  mm.  iu  size,  are  of  high  refraction  and  occur  in 
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to  twelve.    They  fill   the   lymph-postsagcs  of  the  coriiim, 
ts  siip(;rfi(-iu]  layors,  nnd  ai'e  but  few  in  niimtx-r  in  Uie  siib- 
c-iiUuiiMUS  titMUe.     Nout!   ate    ruuud    in   the  hluud-vu^iielii.     Tlu^   ra{)idly 

^Ulc^eaae  iu  aiinilMira  by  ii^ision. 
H  In  the  R-d  zone  Fehleisen  finci}  aign»  of  inflammatory  reaf^ion.     Here^ 
B'de»rrilKH]  abuve,  u  lui^  uiimbiT  i>f  wantli.-rlu^  whiu;  bltHKl-curpUKiles 
arc  found  among  the  micrococci,  repelling  tliem  and  la  [mrt  enclosing  them. 

In  the  )»rt  immediately  IxJiiud  the  red  zone  only  tho  leueoe)'te8  are 
found,  but  mi  mi<*nK'ooci. 

When  the  erysipelatous  rodiicsa  begins  to  fudc,  the  leucocytes  rapidly 
d^enerato,  changing  to  a  finely  gmnular  hkias,  w»  tluit  In  a  few  hmira  all 
that  remaimt  Is  a  Bue  dt-lntu.s.  Within  u  day  or  two  tlii:$  aUo  itl^ippeare, 
and  the  skin  resumes  its  normal  condition.  This  rapid  njitUutio  ml  int>^-am 
ia  diaraeteristie  of  erysipelas,  and  is  due  to  the  fuet  that  t)je  ti^ue-elcmente 
are  not  themselves  the  tv^nt  of  any  lesion,  in  t«.ime  wistw,  however,  tliey  do 
not  entirely  e»(^p4'.  Tlu;  white  bkHxl-c^)r|ni.sL'!es  wander  out  iu  such  num- 
bers that  the  nutrition  of  the  tissue-clemeiits  suffers,  and  a  breaking  down 
occurs,  lemling  to  the  formation  of  ubrK-ertscs.  Such  mlnuU^  aUifeeaBes 
develop  muflt  fm|uently  at  Uie  apiuH  of  thi-  jHipilla^ 

Jieitpimtori/  J^yiW. — Inflanimutiou  of  all  parts  of  the  respiratory  tract 
is  found  in  en,*?»I [m-Ihs,  from  congestion  of  the  mueuuM  mombnuic  of  the  ntwe 
to  im  erv-si|M!lutims  tnfiiti-utldti  of  tlie  tissue  of  the  liingK  diHcnng  from 
crunpdus  pneumonia  by  tiie  absouee  of  fibrinous  exudation  into  tlie  alveoli. 
Hypostatic  (congestion  of  the  lungs  is  frw|iiently  found  pust  moi-tem ;  also, 
at  tiniGii.  plcuritia,  with  scrrnis  or  even  purulent  fluid.  In  the  inteHtlnal 
tract  inflmnmatory  elianges  liave  been  observed,  especially  in  tlie  duodenum, 
in  which  small  ulcers  sometimes  occur.  These  arc  similar  in  character  to 
tliose  (Hx-urring  in  cxt^^nitive  buriu>  of  the  skin,  and  are  protmbly  simihirly 
produced  by  reflex  hypenemia  of  the  mucvjiis  lucmbmiie. 

The  9ph*n  is  iLsually  fbitud  to  be  eularge<l  and  soft.  The  kidneys,  the 
heart,  and  the  liver  liave  lM!cn  descrilnxl  by  PonKck  to  Iw  in  a  stat*  of 
|jan>ucliymalous  degeneration,  as  in  all  i-ases  uf  mntinutil  high  temjieraturu. 

I  Nothing  characteristic  of  erysipelas  has  been  found  ia  tliese  organs. 
Dia^noais. — WIhth  tlie  disen^  hjis  tieveloped  upon  the  skin,  as  a 
general  thing  the  diagnosis  presi'nts  uo  diflienlty.  The  sharply-deiined 
redness  witli  intumesccDcc  gradually  extending  forward,  with  rapid  rcttxi- 
grm»ion  in  the  iildcr  jiortions,  and  the  severe  constitutional  signs,  render  its 
K<eugnition  easy,  lie-fore  tlic  eruption  lias  nianifcstM  itself,  however,  the 
diagwjsis  may  be  more  diflficult.  Cliill,  fever,  and  depression  are  siga**  of 
many  disc^ist^;  but  the  |»iinful  swelling  of  the  lymphatic  glands  uf  the 
rrgion  about  to  l)e  involved  uS'crs  a  sign  of  some  value.  In  eiysijiclas  of 
the  fiuv  the  glands  of  the  neck  are  swollen,  in  that  of  the  upper  ex- 
trcraity,  tluwe  of  the  axilla;  and  in  erysi[M-las  of  the  lower  extremity  thu 
lympluitics  of  the  pri:iin  will  Ix.'  found  tumefied  and  st-rwitive,  Swelling  of 
Uie  Iw^hr^'mal  siu?  is  an  important  diagnotjtie  aid  in  approiu'hing  caaea  of 
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facial  f  n-sipolaa.  Priman.-  en-aipeliw  <ii'  llu»  miiwus  membrane  is  twmetimpe 
ven'  ditht'ult  tu  diagnosticate  before  it  has  pri>gressod  to  tbe  skiu.  The  glia- 
teuing,  varniBliMl-Iikn  apptaranw  of  the  membrane  is  eharaetcristic,  together 
with  tbc  painful  enlargement  of  tbe  glandt^  aud  tbe  severe  ounstilutiunal 
affection.     These  are  especially  indicative  during  an  epidemic  of  erysiiK'las. 

Eczema  ruhrum  may  be  re«)gDizrd  by  the  re<l  et»lor,  with  owlenia  and 
tmiall  vesicles,  but  without  fever. 

In  aimjo/f  eriffhcma  we  have  a  britjhter  red  color  of  the  slcin,  without 
tumefaction  or  8t>Nsibility  on  juvrisure,  and  witlictut  fever. 

In  urticaria  we  liave  a  wbealy  emi>tion,  with  »imiiUaiieous  affectiou  of 
varinuB  parta  of  tlie  body.  There  is  likewise  manifest  absence  of  general 
symptoms. 

With  the  new-born  the  commencement  of  ederema  is  sometimes  taken 
for  er\*sii)elas.  lu  the  latter  tbe  iuduratiun  is  confined  lo  the  skin  aud 
the  rtulwiitaneoue  tissue,  whereas  in  sclerema  it  occupies  the  entire  thick- 
ness (if  the  memlMT,  involving  tlie  muscles  likewise.  The  tumefaction  is 
firm  and  hard,  without  redness,  and  with  a  depression  rather  than  a  rise  of 
teni[ieratuiie. 

In  Huyrrfivinl  lympltanffiiig  the  redness  is  streaked  ami  follows  the 
lymphatics,  which  may  be  felt  as  hard  cordt*,  or  dii^scmiuated  noduleii  may 
be  fiiund  along  the  course  of  the  lymphatics 

In  phfrtpnonotm  infnmmniion,  or  psftido-rnfHipelan,  tite  Ravelling  of  iIms 
akiu  is  moit!  bturd-like,  and  usually  terminates  in  alhMiesses.  The  rednem 
of  the  skin  is  darker  than  in  erysipcla"*,  and  is  not  s<i  sharply  defined. 

PrognoeiB. — KrvsijK'las  occurring  in  older  children,  as  a  rule,  runs  a 
favorable  aiui-i*c.  While  this  is  true  in  ordinary  fasts,  there  are  certain  epi- 
demics of  cr\'sipelii5  in  which  the  prc^nosis  is  far  mnn*  unfavorable.  Age  is 
a  very  impurlani  prognostic  element.  Er)-sipelas  of  the  new-Ijom  is  a  most 
malignant  disiiuse.  All  obscncrs  unite  tu  the  statement  that  almost  every 
child  under  three  weeks  that  becomes  affected  with  er>-si|w?]as  dies.  This 
excessive  mortality  is  thought  to  he  due  not  so  muirh  to  any  s|iecific  character 
of  the  disc:L!»e  a.s  to  the  fecblent^ss  and  %'ulnci'ability  of  the  infantile  organ- 
ism, although  it  has  been  maintained  hy  Trousseau,  among  others,  that  tbe 
erysiix>la«  of  the  new-lw>m  is  not  onltnary  cr)-^ij>c]as,  but  a  pueqicnU  form. 

With  incitasing  age  of  the  child  tlie  prc^nosis  becomes  more  favorable. 
Afler  the  second  year  a  child  is  in  but  little  more  danger  than  an  adult. 
The  f("eblcr  the  oi^mism,  otlicr  things  Iteing  tHpial,  the  greater  tlie  danger. 

High  temperature  of  itself  is  not  a  speciiUly  unfavorable  sign,  unless  it 
be  of  long  duration. 

Ambulator)'  en»'sipelaH  is  dangerous  on  ace«>unt  of  its  leugtheued  course 
and  the  oousotpient  effects  upon  the  patient.  Severe  deliriimi  Is  likewise  an 
wnfavorable  symptom. 

Affection  of  the  mucous  membranes  iiierca.se»  the  danger,  a»  wa.s  known 
as  far  back  fm  the  time  of  Ilippocratos,  who  stated  that  it  was  an  unfavor- 
able sign  when  erysijielas  esteudt'd  inward. 
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Complicatiuiis,  of  whatever  klndd,  rcoder  the  prognous  of  eryifipelus 
more  unfiivorahlp-. 

Treatment. — Prophylaxis.  For  the  prevention  of  the  t*prcjul  of"  er}'Bii>- 
elas,  i&tlatiou  uf  oases  is  ahsohitoly  necessary,  as  tlie  euuiagious  ebunictcr 
of  the  disea^K  \\b»  htien  e»{vAi\\A\vi\  lieyund  a  poHHibility  of  dntiht.  The 
exporiem^  of  all  hospitals  in  which  erysiixJas  lias  been  prevalent  provi« 
iho  necessity  of  strict  quaraaline  of  atiected  cases.  In  some  iustitulions 
through  this  meajtiire  the  di^'ane  has  Worne  praiHiially  craditiat^d.  In  the 
oew-born,  scnipuluus  c:Icunline.s»,  with  aucise]jti(^  treatment  of  tlie  umbillud 
cord,  cs|>ei'ially  where  the  mother  is  the  victim  of  puerperal  disease,  may  iu 
many  eases  save  the  life  of  tlie  infant.  In  the  trratuient  of  ervt«i|M>laH  the 
mnedie»  tliat  have  been  advised  arc  innumerable.  Kach  observer  has 
scenieil  to  be  justified  iu  extolling  his  favorite  drug  or  renielial  procedure 
by  the  favorable  resnlts  obtaim-d,  for^ettiug  tltat  the  natural  uuiuiluemxal 
oourw  of  the  disease  is  towards  reeovci'y. 

It  will  l»e  readily  undenntood  tliat  at  different  p^oda  of  the  histon,'  of 
mcdieioc  the  treatment  of  erysipelas  has  been  influenced  by  the  prevailing 
medical  theurice.  The  earliest  treatment — that  of  HijipottratcH — ixHiainted 
mcn-ly  in  tlie  txiulinuous  applidtion  uf  t-oIU  water.  AfU'rward.s  venesect iim 
was  applied,  as  in  almost  all  other  discnsc-s.  A  reaction,  however,  act  in 
later  a^innt  blood-letting  in  cn.'si]K>las,  anil  the  mcthfKl  was  aliandoned. 

L>uriug  the  time  when  ervsljM'Iaa  was  h«>kc<l  upim  a»  t-A\\t^i\  by  a  UiHoiis 
xxHidition,  emetics,  cathartii.^,  and  rholaKogues  were  the  previilcut  remedial 
agents.  And  iiulced  it  would  lie  a  lcn<;thy  task  to  enumerate  all  the  various 
nanediea  that  have  l«>en  ua(*I  in  erj'sipelas.  Every  pcasible  method  of  in- 
ternal mcditntion  lios  been  rt*<:)rtcd  to, — Llcpuralive,  dcplftln^,  stimulating;, 
wdstive,  tonic,  and  sitcciHc.  Every  possible  external  application  has  been 
utilized,  fn>m  oil  to  csustitK. 

The  local  treatment  has  uiider^one  vari<]i)s  changes.  At  (me  time  it 
-wa«  feared  that  the  disease  might  be  driven  in  by  too  cnci>rctic  treatment, 
nd  simple  applicatums  only  were  employed,  such  as  non-irritant  powders 
ttud  enveloping  the  |»nrt  in  cotton. 

The  external  remedies  that  have  been  and  arc  still  uswl  more  or  less 
extensively  may  l>e  grouped  into  the  following  classes: 

1.  Sucli  as  pnptctl  from  tlie  air: 
«.  Powders. 
L.  Kntollienls. 
c  White  of  egg. 
d.  CoUodium. 

2.  Anudynea 

3.  AntiphUigistica* 

4.  Astringents. 
6.  Stimulanta. 
6.  AntiscptJca. 
1.  Many  different  non-irritant  powders  have  been  utilized,  such  as  rice 


flour,  lycopodium,  potter's  clay,  oxide  of  zinc,  etc.  In  ancient  times  emol- 
lient ponlticea  dorivwi  from  niitoiluginous  plants  wore  frrquently  ajiplicd. 
Fats  of  various  kiudts  have  likewise  been  URtl,  lanl  being  employed  either 
aloue  or  as  an  excipieut  for  various  drugs.  Lately  Sir  Dyce  Duckworth  has 
highly  estollt^l  a  wfll-prepari'*!  mixture  uf  lard  an<i  eludk.  Glycerin  has 
Ihx!h  looked  Ujjon  with  iavor  hy  many  ;  aud  Frere  pruiiseji  a  oumbiuatiun  of 
linscctl  oil  and  white  lend  with  which  the  erysipelatous  skiu  is  to  be  freely 
[MtnUtl.  White  uf  ejjj;  \n  emi>Ioy«l  for  a  similar  piiriHise,  an  w  also  water- 
glut«,  which  waa  intruduced  by  Piazza.  CVilhjdium  is  used  for  (ho  pur- 
p<»!«*  of  exehiding  the  air,  and  at  the  same  time  exerting  a  preesure  by  itg 
coiitmetion  ujHin  llie  ery»i|H'lutt>iiH  tii<sue.  It  hint  hin^  lieen  looked  u[)im 
with  Iavor,  aud  is  still  employed  by  many.  Ouc  dwided  objection  to  tie 
ooUodium  ii*  that  it  is  liable  to  nraek,  and  at  the  rough  e^lges  irritation  is 
apt  to  ocriir.  I  Jitely  a  sohition  of  iodofitrm  in  collodium  has  been  ])ainted 
ovcj  tlie  aflwletl  jiart. 

2.  Anodynes  have  been  used  externally.  The  various  uarootics  have 
either  Ijeen  addcfl  to  tlie  [KHiltices  or  applied  independently.  The  ethereal 
solutiun  of  camphor  and  tannin,  which  was  the  favorite  remedy  of  Troui*- 
seau,  may  be  classed  under  tliis  head.  Trousseau  rcconiincnds  it  especially 
in  (Jie  ease  f»f  the  new-horn. 

3.  Of  antiphlof:isties  the  only  ouo  tliat  has  been  retained  in  favor  in 
cold  water,  which  was  employed  by  Hippocrates.  Ice  blad^lcrs  or  cold 
oomprei^i^'A  are  plained  iiprjn  the  afl'eetol  jiartH  to  allay  the  inflammatory 
pnicewi.  (Jriwum  jwlviwnl  glycerin  fur  the  puqioiH.'  nf  willidniwiiig  water 
from  the  iutlamed  tissues  and  thereby  depleting  them.  As  glycerin  dot« 
not  art  tlirtnijj;!i  the  epi4k'rmis,  the  method  is  an  faulty  as  the  tlieon,-.  Dol>> 
son,  JJi-ight,  Hutchiusun,  Ijawrcuco,  and  othej-s  tJcaritictl  the  er>>iiK'latous 
skin  iu  ninny  places  for  the  purpo^*  of  depletion,  and  Ijisfrane  advised  the 
use  of  as  many  as  iifty  leeehe«  in  onler  tliat  the  part  might  be  thoroughly 
depicted.     The  meth*id  has  been  abandoned  as  useless. 

4.  As  in  other  inflammations,  so  in  erysip«'las  the  employment  of  astrin- 
gents readily  sugjrcstiKl  itself;  but  dinfcal  nl>ser\-ati(tn  has  shown  the  reimits 
to  be  worthless.  The  astringents  which  have  most  frequently  been  uanl 
ore  sugar  of  lead,  tannin,  sulphate  of  zinc,  nlun],  sulphate  of  itx)D,  and 
vinegar,  either  alone  or  aj^wwiatrd  with  anoflym-s  and  emollients. 

5.  Acting  upon  die  idea  tliat  by  Mating  up  a  eonuter-irritation  eitlier 
upon  or  nciu'  the  erysipelatous  portion  a  eessntinn  of  the  peculiar  inflamma- 
tion miglit  be  bnjught  alnrnt,  various  stimulant  applications  have  liern 
employed.  Blisters  have  been  applic<l  to  the  er>'si})elatous  skin ;  but  their 
use  has  simply  increased  the  distress  without  favomhiy  influencing  the  con- 
dition of  the  iBitient.  Tn  1820,  IIigginliotl<im  advised  the  uw*  of  nitrate  of 
silver.  He  thoroughly  washed  tlie  [>art  with  a  solution  of  pola^ih,  and  then 
painted  it  and  a  portion  of  the  hcjdthy  skin  a»]join[ng  with  a  strong  solution 
of  lunar  caustic,  one  to  (en.  This  metliml,  railed  llie  ectroUe,  has  been 
looked  u|iou  witli  gucat  Cjvur,  and  i»  still  employed  by  many.     AiiotJicr 
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&vciritf>  nifxle  of  utiing  tlic  nitrate  of  silver  wa&  to  {mint  a  heavy  line  some 
diblaaec  from  the  moi^iu,  cumpletely  oneireliug  the  er>'si[H-latoui9  gkin,  in 
the  hope  that  an  insiirmdiintable  wall  wnuM  thcroby  be  erected  that  would 
^Av  the  projjTttis  of  thi'  diseast;.  However,  the  eryaii)elns  |>aivsi<il  over  tiie 
block  line  us  well  as  over  the  tinpaintcd  skiu.  For  a  similar  purpose  the 
hot  iron  was  used  by  Ijarrey,  and  with  the  same  negative  regults.  It  was 
funnd  that  ininuiliHtely  aAcr  a  tlioroui;h  application  of  the  nitrate  of  silver 
tlie  tcni|x'rature  tell,  but  uuly  for  a  short  time. 

In  like  manner  tlie  tincture  of  iodine  Una  Ix'en  employed,  with  some 
good  ppsults.  In  order  that  the  iixline  fUiuuld  a<i'omi>lti*h  its  Ik-j*!  result.**  it 
is  aeceea&Ty  that  its  application  be  thorough.  The  parts  should  be  pamted 
until  they  an'  black-hniwn. 

6.  The  employment  of  aiilis<'ptics  is  most  in  accord  with  our  kiiowlcdfjfc 
of  th<?  etiology  of  erysipelas.  However,  the  results  obtained  have  nut  yet 
bppn  as  striking  as  raij^ht  have  been  ex|KHTted.  The  reason  thcrtHif,  pnilia- 
bly,  lies  in  the  fact  that  the  epiJermis  oHera  an  inipcr\*iou8  Ijarrier  to  all 
ixm-volalile  snl>stan(fM  that  do  not  eause  a  htoseniun  of  the  etlls,  aud  that 
therefore  most  of  these  anti£ie|>tic  solutious  and  unguents  are  praetic«Iiy 
useless. 

Of  all  the  antiseptics  mrMie  oeld  is  (he  most  fre(]uently  usod,  being 
applied  either  in  solution  or  aw  a  f'pray,  tv*  rrooninu'iMli-<l  by  Vprneuil,  or 
liyp<Klermically,  a«  aflvlsetl  by  Hueter.  There  in  no  doul>t  that  the  (urlioliis 
acid  solution  is  readily  aljsorbed,  n.'i  is  proved  by  the  olive-colored  urine 
which  is  frequently  secreted  within  a  few  hours  after  tJie  commencement  of 
tiie  applications.  The  results  obtained  in  many  I'ases  are  excellent.,  although 
where  the  cr\'Mii)ehu«  lias  extcndwl  over  lai-gc  arww  in  young  infants  (he  pt«- 
sibility  of  enrbolitvarid  poisoning  sliould  be  borne  in  mind.  Vcmeuil  uses 
tt  S|)ray  of  a  two-|)er-cent.  Holution  of  carlwlic  acid  directed  upon  the  er)- 
3ipclatou»  akin  during  five  minutes  every  hour.  The  method  of  Huelcr 
])tu  found  groat  favor.  He  made  hypodermic  injections  of  three-per-ecnt. 
itioim  of  carUiIic  ju'id,  and  found  liiat  injections  of  a  syringeful  thereof 
fluffiml  for  an  area  two  inches  square,  one  injection  being  made  for  each 
aodt  portion  of  the  aflfi-ctcfl  part  until  all  had  Imx-u  neteil  upon.  He  made 
tt  many  as  twelve  injections  at  one  time  without  pi-odncing  any  unfavorable 
symptoms.  The  carlMilic-acid  tn-atmeut  is  certainly  rational,  aud  has  the 
nupiHirt  of  experiment,  f<>r  Imth  Tillmnnn  and  Felilcisen  find  that  eultun-s 
of  the  mierocoo.'!  mixetl  with  t\vo  per  cent,  to  four  per  cent,  of  carbolic  acid 
fail  to  pntduee  (lie  disease.  Similarly  to  cnrbolir  ax^id,  corrfisive  fiubliniate 
lias  I)een  lately  empli>yed,  the  fMilutiori  uwd  varying  fivm  one  part  in  two 
huuilred  and  fifty  to  one  part  in  five  thousand. 

Kfinnerly  tur|H'ntine  was  highly  esteemed  as  an  external  application. 
It  has  lately  l>ccu  recommended  by  Lueeke,  who  fiuds  a  fall  of  tcmpera- 
Uire  and  a  diminutio»  of  burning  after  each  application  and  Iwlicves  tliat 
the  erv'nip'las  passes  off  mon*  rapidly.  Kiu-zorow&ki  iulvises  a  mixture 
of  carbolic  acid  ouc  part  with  tur^wntiuc  ten  parts.     Aft.er  this  application 
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learl-water  nomprossrs  are  usoil,  and  in  wverp  cases  ice.  In  this  treatment 
tiic  skiu  rapidly  beuumca  intensely  red,  but  the  m'tii|K^la8  in  imtd  to  be 
aborted  in  from  twenty-four  to  forty-eight  hoiir&  >'ussbaum  1ms  lately 
adviaed  Uie  external  applii^atioii  uf  one  jtart  uf  irhtlnxtl  with  ten  parte  of 
vaseline,  l>ai:iiig  his  lavumble  report  upim  five  eases.  Lorenz  employs  a 
still  stronger  prciHtration, — viz.,  two  parts  of  idithyol  with  one  part  each 
of  glycerin  aud  ether.  Wilde  adviaea  hy|H)dennic  injections  of  an  oight- 
pcr-ocnt.  solution  of  sulplimnrbulute  of  soda.  Of  tliis  solution  one  or  two 
ayringcfuls  are  injected.  The  tt'ni|ierature  is  said  ic  Ibll  immediatdy,  the 
bordera  of  the  ervai(>elaa  to  become  diffuHed,  and  tJie  prueess  t«  disappear 
in  three  or  four  days.     It  is  not  followttl  by  any  unpleasant  symptoms. 

Alrnholie  stimulant*  are  of  great  service;  and  experience  has  taught 
us  not  to  be  sparing  in  their  use.  Of  all  internal  medication,  that  with 
the  tincture  of  iron,  introdu<-ed  by  Hamilton  licU  in  I80I,  ha8  been  re- 
c^iived  with  the  gi^eatcst  liivor.  Tlioec  who  are  lundcst  in  its  praise  advian 
lat^  dosctf,  employing  with  oilultH  iis  much  aa  one  drachm  everj-  four  hours 
and  with  rhildren  jiroportioiiutely  \asa.  J.  Ijcwiit  Smith  gives  four  drojis 
every  three  houre  to  a  child  of  from  one  to  two  years.  Aeoording  to  Bal- 
four Campbell  and  others,  it  materially  ebortens  the  disease  and  mitigates 
the  severity  uf  the  symptoms.  I.«ai^  doses  of  quinine  have  been  used 
both  as  a  specific  and  for  the  purpose  of  reducing  the  fever.  For  a  i^imihir 
puq>ose  salicylic  acid  and  its  preparatioiie  have  been  used.  lately  Jlabcr- 
korn  adviijcs  large  dosed  of  henzdate  of  soda,  claiming  that  it  nxluoes  the 
tem])erature  to  the  normal  in  forty-eight  hours  and  that  the  redness  rapidly 
disappears. 

Bartholow  uses  small  doses  of  atropine  every  honr,  and  Mavriboa 
reeomuteuds  that  live  to  six  drops  of  tincture  of  ucuuite  be  given  to  inliinls 
ID  twenty-four  hours.  Pirogoff  admluiijteru  camphor  followed  by  hot  lea, 
and  claims  good  results. 

In  the  treatment  of  erysipelas  nourishment  is  of  the  utmost  importance, 
and  this  is  especially  the  ease  with  feeble  children  and  small  infants.  The 
disease  belongs  to  the  a.*4thenic  form,  and  rerjuires  a  supporting  treatment. 
I^ai^  ([uantitics  of  milk,  with  or  without  alcohol,  should  be  insisted  upon, 
and  where  much  cannot  be  taken  at  a  time  fi-equent  administration  sliould 
be  r<'snrtr<l  to.  The  various  forms  of  jtrptoniy^'d  foods  are  to  Ik*  highly 
recommended.  Where  tlie  nourishment  by  the  mouth  is  insufBcient,  or 
where  it  is  impossible  on  aecoimt  of  obstinate  vomiting,  rectal  alimentation 
is  alisolutely  nofcssiry.  Strict  attention  should  be  paid  to  tlie  dietary-,  as 
so  mucli  depends  upon  proper  and  systematic  nourishment  in  tliis  disea^; 
and  the  importance  of  hygiene  and  careful  nursing  cannot  be  overestimated. 
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Bt  W.  B.  CUEABLE,  M.D.,  F.RC-P. 


Deflnition. — The  term  rhotmiatism  has  boon  used  vciy  loosely  to  iiidi- 
CBle  almii^  any  aft'wtion  accompaniwl  by  jMun  ant!  tcnilernese  of  joints  and 

•xnufii-Ies,  aud  tu  iuclude  murbid  t-undlttuns  ot  widdy  different  nature. 
This  is  no  doubt  a  partial  survival  from  the  Hippoeratic  age,  whi-u  evnn* 
diaonlcr  of  the  Ixtdy  was  attributed  to  the  flow  of  a  subtle  morbid  essence 
or  virus  to  the  |»art  at!«-t<-d.  Rheum  and  ratiirrh  l)oth  have  origin  in 
the  same  won]  ^>{a>,  ami  its  stronger  form  xaraf>fi(ut.  Eventually  the  two 
^ptcrtua  iMHiime  diflerentiat«l,  «itarrli  be<v>niinj^  restricted  to  afft'ctions  of  the 
siiucous  membranes,  assrx-iatfd  with  actual  flux  therefrom,  aud  rlieuni  lieing 
aiiplie^l  to  poinful  omditiona  of  parts,  also  connected  in  the  minds  of  the 
j>athi>l«>^ists  of  the  time  with  the  shifting  flow  of  acrid  humor.  Ijttttcrly 
thert*  has  been  fuither  namiwing  of  the  .>w«pe  of  the  term,  and  a  tendenty 

tt<i  rciHtrict  its  U3e  to  the  acute  and  genuine  form  of  the  disease  in  its  dif- 
ferent dejjpoes  of  severity. 
It  ii4  in  tiiis  limited  sense  that  the  det^ignation  will  lie  used  here, — ^N'iz.,  as 
signjfving  acute  rlicumatism,  with  its  sulmcutc  and  chronic  forms.  Khcu- 
matoid  arthritis  will  })C  oinsldereil  separately,  as  a  thing  apart,  diflenng  iu 
^iSmtial  chnmcters  fnmi  the  gentiine  disease. 

While,  htiwevor,  the  term  rheumatism  must  in  tins  relation  bo  taken 
strictly  OS  indicittiug  a  special  pntliok>gioal  state  uf  wiiich  what  is  known  as 
^P  Bonte  rheumatism  or  rheunuitii'  fever  is,  !u  tlie  ease  uf  adults  at  leasts  the 
shar|)cst  and  most  di.*ttinctive  expression,  it  must,  on  the  other  hand,  be 
cuhiTged  so  as  to  include  much  more  than  inflammation  of  the  joints  and 
fibmun  tismieH. 

A  study  of  the  disease  as  it  is  seen  in  children  fcirres  upnn  us  a  far  wider 
ooDoeption.  The  delicate  tissues  and  organiaition  of  a  child  exhibit  a  more 
extensive  airaof  disturlwiuce  untler  the  influence  nfthe  rheiiiuulic  stale  than 
the  more  stable  structures  of  an  adult.  Some  phenomena,  unquestionably 
?int«l  in  childhood  with  the  rheumatic  state,  such  as  cliorea  and  the 
plopnu'iit  (tf  tendinutis  uikIuU^,  for  example,  are  rare  or  altiif^elher  want- 
ing in  later  life.  Moreover,  in  the  rheumatism  of  chtldltood  the  chief  and 
most  characteri-'tic  symptom  of  the  diseasi?  an  seen  in  ndnlt.-^ — the  articular 

Affection — is  often  extremely  slight,  sometimes  absent  altogether.    It  is  over- 
Vox-  I.— W  7M 
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ahaduwcti  or  replaced  by  other  manifest atioDfi  set  up  by  the  sami 
influcuix>  which  gives  rise  to  the  inflammation  of  the  joints. 

Wc  are  so  nrciiptumpd  in  ItHtk  upon  rheuinaiiiimi  in  the  one  upecC 
which  it  has  Ik^u  most  familiar  to  ua,  tliat  It  is  difiicult  tu  cxmueivc  it  in 
larger  eoDiioottun.     The  old  definition  of  rheimintisn]  was  founded  a 
oltRor\'ation  of  the  di!H«M>  as  nuKlified  in  adults.      But  it  in  quite  inaihv 
quote  OH  applied  to  the  phenomena  developed  in  the  tUmplcr  euodititii^H 
of  early  life. 

In  rhildrrn  more  i-learly  tlian  in  j^rown  |>ereonH  rlinical  obecrvstaon 
reveals  n  acricrt  of  plieuomona  conncctod  wholly  or  |mrtlally  with  the  riteo- 
matic  state  which  are  not  limited  to  tlie  joints  or  tn  libmufl  tirHiirv  or  eenm 
miiiubranoH^  but  involve  iKt^uionally  alfi<i  mucous  nicmbnuiL*  and  likin, 
even  the  eeulrol  ner\'ous  system  ileelf.  Erythema,  tonsillitis,  chorea,  picu 
tcudiuou^  uixlules,  may  be  results  of  tJie  rhcmuatic  dii^turbaiweas  Lrrtat 
OS  nrticular  inflammation  or  |)enV-anlitis.  They  arc  found  afsaociatcd  wt 
nrtiailar  rlK>iiuiati«ni,  and  when  they  ocx^ur  alone  are  met  with  cspeoally  in 
rheumatic  subjectti.  We  must  rc^'ard  all  tliese  aficctions  in  cxrrtain  \ni»anm 
as  mjmiforitatinns  of  the  rbeimiatic  state,  althoufrli  they  may  Ix^  wt  Dp  i 
other  ini^tHnc<<M  by  other  cau.ict^,  ju.st  as  arthritic  nr  piTitainlitUt,  w 
usually  rheumatic,  may  be  due  to  scarlatina  or  septic  poisoniDg  ur  py 
Tliey  are  not  invariably  rheumatic,  but  mcwt  <vjmmorily  rlMiirn.-n 
scries  uf  rheumatic  phenonicua  may  mxnir  in  any  onlir  of  sctpun 
combination.  Any  one  of  the  phases  may  be  abeent,  one  only  may 
present,  or  two  or  three,  or  the  whole  series  may  Ijo  complete  in  the 
patient.  There  may  Ix*  articular  afi'wtion  alone,  for  example,  or  lhi?re 
be  in  addition  [H-rir'anlitla  or  enducarditis,  or  these  may  mtrur  witiioul 
afTectiiin  of  the  joints,  or  with  chorea  and  tendinous  nodules,  or  than  nuf 
be  erythema  or  tonsillitis  instt-atl  of  any  of  thew,  or  in  adtlitlnn  to  than. 
This  is  seen  constantly  in  clluieal  experience.  The  different  mauifi^ali'tftf, 
again,  may  occur  not  only  in  any  order  and  eombination,  Inil  separated  ht 
varying  inter\'alfl  of  time,  following  one  another  in  »|iiiclc  suMx-Sifioii,  or  wo* 
appearing  motiths  or  years  after  llie  n-at.  Thus,  an  endiKitnlitis  or  a  pcn- 
corditis  or  a  chorea,  may  occur  first  and  alone,  the  joint-aHlvtion  lung  aft**- 
The  various  manifestations  of  rheumatism  masscil  t<iKelher  in  the  (*«■'/ 
adults  tcijd  to  become  Isolated  in  the  ca^-  of  children,  m  iJiat  the  "b"!' 
phenomena  are  distributed  over  years  instead  of  weeks  or  montlia.  odiI  i^ 
histor>'  of  a  rheumatism  may  be  the  historj*  of  a  whole  chiMhtxid.  Ill* 
been  said  tluit  alfe<-tion  of  the  joints  is  frequently  mil  a  marked  fyvp' 
torn  in  the  rheumatism  of  ehildhoo^l,  and  that  it  is  eomecimes  alto^^ 
wanting.  It  ciinnot,  therefore,  be  repanlinl  an  (wentiolly  ty|iiail  or  rlutf*" 
tcristic  in  early  life.  If  any  one  of  the  rheumatic  scries  is  to  be  n^nk*" 
8B  fairly  constant  aud  representative,  it  is  perhajts  cudoamlitia.  In  chiW* 
hrnKl  arthritis  is  at  its  minimum,  endm'unlitie  nt  ha  ranximum. 

It  has  been  hitherto  eu.stonmry  to  sf^enk  of  all  manifcstatiuiu  **(  rbcit- 
nuUism  outside  and  beyond  the  Joint-afTectiun  as  oumplimtioiu :  tu  thi» 
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h(fod  iliey  do  Dot  centre  round  the  artieiilur  afTectiun,  and  wlicu  the  joint- 
afl*eccion  is  sli^rht  or  wanting  ur  h&s  occtiired  apart,  lM:furr!  or  aflcr,  tite 
ondocarditifl,  or  pericartlitis,  or  plrnrisy,  cannot  wpH  Iw  looked  upon  aa 
eocDodarv'  and  do[)cndcut  u|K)n  it.  Thest;  iiinaiiiniatioiiri  are  iu  truth  juBt 
aft  much  direct  results  of  the  rhciuuatie  vims  or  disturlHinee,  whatever  itit 
nature,  8a  the  artitular  inflammation,  and  any  «it»sf"artorv  definition  of  the 
discuao  muHt  be  hroad  enough  t<>  cover  iheni.  Rheuinatisui  may  bedeBued, 
Bthen,  as  a  general  or  constitutioual  morliid  state,  clioroetcrized  by  shifiing 
™  infl.-unnmtiou  of  tlie  tihnnis  Htnictun-s,  PHjiecially  thow  of  jointtt  and  serous 
niembi'oncs  ;  tliis  iuvolves  sometimes  otlier  tissues,  sueli  as  the  gulxutaneous 
amnertive  tissue,  the  skin,  and  ihe  mneone  membrane,  and  oftentimes  causes 
abu  iu  cliildreu  disorder  of  the  eeutnti  n('r\"oiiB  system,  as  evidenood  by  the 
emotional  ami  motor  phenomena  of  chorea. 
■  Etioloiry. — The  eomDiuu  and  immediate  cau^e  of  rheumalifim  is  chilling 
of  the  surface  of  the  body.  Exp<is»re  to  cold  is  most  effective  when  the 
body  has  previously  U-en  lieatiil  by  exercise  or  by  sitting  in  a  hot  room  and 
tho  ekiD  is  perspirin);  and  its  vessels  relaxed.  The  surtacc  thus  coola 
more  rapidly  ihmiigh  the  evaporation  of  |»crspimtinn  and  the  exposure  of 
a  laJ^c^T  pritportiou  of  bl(i<ud  in  the  dllatixl  rutiinet>UH  vcsh'Is  to  tlin  cooling 
pnx-c^.  Under  these  circumstauix-s  n  dniuglit  uf  cold  air,  or  renialuiiig  in 
damp  elotl»?s,  is  a  frequent  exciting  cause  of  rheumatism  ;  but  it  may  also 

(be  induaii  without  pn-vions  overheatiuj;,  by  prolongeil  expttsure  to  any 
«t)uliug  iullueuce,  as  a  damp  Utl,  or  uet  tlotijes,  op  au  t«st  wind.     In  tlie 
4B8e  of  children  these  sources  of  chill  are  especially  frequent:  a  child  grows 
hot  and  |H*rspirinir  with  rtinipinp  and  framw  of  play,  and  stands  about  in- 
ditlereiit  lo  tlie  daugen*  of  wet  fwt  aud  euri'eut.s  of  cold  air. 
H        Muscular  exercise  has  indeed  l)een  credited  with  the  power  of  exciting 
au  attJiek  of  rheumatism ;  an<l  Dr.  Sibs*)U  Hujrpcsted  that  those  joints  were 
ni<wt  li;d»le  to  Ite  ali'eettd  which  arc  most  empluyed  in  habitual  work,    itlicu- 
niatism  has  been  obser^''cd  to  be  common  among  artimins  who  follow  hcAvy 
]nlK>r,  and  to  l>e  liable  to  come  on  afler  lonp  marr-hc?'.     Yet  this  pmlNibly 
mmns  nothing  more  thati  that  these  ixiudition^  nntiimlly  favor  heating  ami 
chilliDg  of  tlie  IxkIv,  and  also  by  producing  fatigue  or  exhaustion  so  lower 
Hfthc  cireulatiou  as  to  aid  the  production  of  congestions.     The  formation  of 
'nctir  acid  in  muwular  action  may  Ih-  another  flictor.     Althotigh  children 
di*  ni»l  commonly  follow  o<-cujMitiuns  which  are  physically  laborious,  their 
uturnlly  active  habits  would  tend  to  prcMluee  nmditions  of  ex<rited  and 
puftvbliHl  cin'ulation  uiniilar  to  those  which  result   from  the  more 
muficidar  exertion  of  adults.     The  view  thfit  chill  is  tiie  chief  cx- 
i^nne  of  acute  rheumatism  fs  supportnl  by  evldenoo  which  goes  to 
'rfiow  that  the  disease  is  m(«rt  prevalent  in  nild  iiiid  teni[M»ratc  climates  and 
in  the  fipring  and  winter  seasons,  although  by  no  means  uncommon   in 
warm  wmlher  or  hot  climates,  where  overheating  ia  readily  produced  and 
(tubseqiient  chill  liable  bi  follow. 

There  appears  to  bo  one  other  direct  exciting  tuusc  of  tlie  rhenmatic 
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state  in  tlie  case  of  children, — viz.,  the  [loisun  uf  atarlatino.  It  is  well 
kumvii  that  atlVi'tiun  of  the  joints  uut  to  Ix-  distinguished  tmui  ihut  of 
oixliuan-  rhouraatisrn  owiirs  occaeionally  in  the  course  of  etariet  fever,  and 
that  thU  ATsirlutinal  rbeuiuatism  ia  liable  tu  be  uunipHcated  by  endocarditis 
and  pej-ii-aniilis.  Dr.  A.^hby  '  met  witli  twelve  iiistauixs  of  thi.s  rheunuitiam 
out  of  five  hundrwl  aises  of  scorlatiua.  hs  occiirreuce  inay  mean  merely 
tJiat  the  ifrjirlatinal  virus  has  a  similar  efl'et't  upm  fibruus  ttssiieri  and  serous 
membranes  tu  (hut  of  rheuuiatisni,  mid  the  euuucetion  of  tonsillitis  with  the 
two  affectious  would  favor  this  view  ;  or  it  may  be  thai  the  development  of 
the  true  rheumatic  virus  i.i  fiivored  by  sL-urhH  fever;  ur,  a{;;ain,  the  inflam- 
mation may  be  due  to  septic  poisoning  from  tuul  diseliarjiies  of  ears  or  throat. 
lu  some  instances  the  endocarditis  or  pericai-ditis  set  up  in  the  course  of 
atnlet  lever  nuiy  Im;  eauswl  by  the  uremic  |Htiti(iu  from  uephritia.  Dr. 
W'e^t'  etat*»  that  tn  fifteen  cases  in  which  he  noted  the  su|H>rvention  of 
(unliac  inflannnation  in  cimneetiim  with  suirlet  (ever, — viz.,  ten  of  endo- 
carditis, three  of  |x;ricarditis,  and  two  of  both  combineil, — the  symptttnw 
did  not  inauifest  iJiemselves  until  the  sta^  of  des(|iianmti(tn,  and  wereao- 
eomiwnied  by  aiuL-^urea.  Xc>  nientiou,  however,  is  made  uf  the  condition  of 
tJie  urine,  or  of  the  throat  or  cars.  Yet  eudoctirditis  and  iK-riearditis  occur 
also  in  the  early  staj;;**  of  siarlatina  f«iicurrently  with  joint-afl*e<^tion  undis- 
tiuguishaldc  frum  that  of  acute  articular  rheumatism.  Several  such  ttiscs 
have  come  umler  my  own  obfservatiun.  Hciioc]i*  reeonls  one  in  which 
acute  arthritis  ap|K'jift'd  in  the  fii'st  week  of  scarlet  fever,  a(X'om|mnicd  by 
chorea  and  niitnil  murmur.  Dr.  Itarlow '  states  that  he  has  seen  w^rll-tnarked 
arthritic  symptuins  on  the  thiixl  day.  In  Dr.  .iVshby's  cases,  previously 
alhidtxi  to,*  tlic  jiiiiit-symptoms  tame  on  with  great  re^pdarit}-  at  the  end  of 
the  first  week.  He  holds  that  tlie  arthritis  is  of  septic  or  pyiemic  origin, 
due  to  foul  throat,  or  otitis,  or  empyema.  The  septic  piiis<iu  docs  uu- 
donbtdlly  prmluee  arthritis  on  (wasion,  awl  septic  poisoning  not  unfre- 
quenlly  arises  fn>m  tlie  causes  mentioned  in  the  course  of  scarlatina.  But 
such  septic  condition  docs  not  arise  until  later  in  the  course  of  the  disease. 
Moreover,  articular  or  cardiac  inflammation  is  not  found  fo  be  specially 
assncTiated  M'ith  foul  uhvration  of  the  throat  or  with  otitis,  and  other  s\gn& 
of  sc]}tiacmia  arc  wanting.  Those  cases  of  rheumatism  eomiug  early  in 
scarlet  fever,  then,  are  pmbably  not  septic,  a  condition  winch  does  not  usually 
arise  till  much  later.  When  arthritis  (xn-urs  late,  it  may  1*  in  some  i^ses 
of  BCptic  origin.  The  ursemic  poison  docs  not  cause  arthritis,  but  it  may  in 
certain  cases  cause  an  end«xardiitis  or  pericaitlitis  e*iming  late  in  the  course 
of  tile  «|KH'ifie  fever.  On  the  whole,  it  «eemH  clwir  tliaC  either  genuine  acute 
rheumatism  docs  arise  in  the  course  of  scarlet  fever,  or  else  that  the  scarla- 


I 


<  BriL  Med.  Jour.,  8«pt.  U,  18S3,  p.  514. 

*  DisftBKs  of  Inftincy  and  Childhood.  7tb  od.,  p.  664. 
1  DUpaMi)  of  Children,  Eng.  tnuw.,  p.  80. 

*  Brit.  Med.  Jour.,  S*pt.  15. 1888,  p.  oOV. 

»  Brit.  Mul.  Jour.,  Sept.  IS,  18S3,  pp.  514,  615. 


RHEUUATI&M. 


rso 


tinal   virus  cMvasloiially  produces  au  iiiflaiumatioa  of  fibrous  ti>wiies  aud 
60POIIS  menibrancs  closely  oorros|>oudiug  witli  that  set  up  hy  the  rhcimiatic 

^    ]Hltli(in. 

H  HlKMiinalittni  Iioh  bwu  attributifl  to  tJbe  eutmni'e  of  mienKucci  into  the 
bUiod,  to  that  of  a  sixvific  vegetable  organism,  the  Zyinotosis  transluociin 
(if  SaliHbury,  and  to  a  miaiini  analogiHis  to  that  of  malarial  fevers.  But 
these  ore  theories  whieh  liave  uot  so  far  l>ceu  confirmed  and  e^ablishetl. 

B  Two  conditions  which  uudoubtedly  &vor  the  occurrcnoe  of  rheumatism 
ia  Uie  adult — viz.,  childbirth  and  the  oxirttence  of  ponnrrlio'ii — are  not,  of 
coarsOt  eoneeru(!d  in  its  cau!*ation  during  the  j)critMl  of  childinKxl  ;  iiinl  the 
only  three  active  influenees  which  can  be  accepted  as  directly  detciinining 
the  deveKi])niei)t  o(  acute  rheumatiijra  arc  chill,  |K*rhap3  exewsive  mnsfnilar 
exercise,  and  scarlet  fever. 

H        One  of  the  most;  certain  predisposing  camwH  apjieftra  to  be  hereditary 

^■Mdenn'.     Rhenmnti^ra  runs  remarkably  in  families.    It  is  jiasscd  on  fn»m 

^Hnnpnts  to  (iffsprinj^  as  stnjn}^ly  its  the  temleucy  to  jrt>ut  or  to  tuI*ercHlot*i8. 

y  Statistics  show  that  in  a  lap^*  pmportion  of  tases  of  rhcLimati^m  there  is  a 
history  of  similar  aftectiun  in  near  blood-relations.     The  jwrcentage  varies 

_  from  twenty-five  to  sixty,  jircjjrdinj:  to  the  niinnteness  of  the  int|iiir)'  and 

■  the  decree  of  joint^alfcciion  which  is  ivgardcd  us  siitlicicutly  dLsliurtivc  of 
Han  attack  of  acute  rheumatism.     My  own  statistics  yield  forty  per  cent, 

Dr.  GtMxIhart's  alKiiit  sixty  [kt  cent.,  in  the  cnsp  of  children.     Whatever 
may  be  the  exact  pr(>|M»rtion,  the  iact   (lutt  children  w!m  have  a   family 
history  of  acute  rheumatism  in  immediate  blood -relation!:;  are  especially 
K-Iiabte  to  actite  rhenniattsin  Is  indisputable. 

B  Ont  of  492  ca.><4-H  of  all  kimls,  twlh  mcdi^'ul  and  surgtcul,  uinoug  the  in> 
H|Mitieuts  in  the  Children's  Tlospital  at  Great  Ormond  Street,  in  which  the 
liistor}*  with  repin!  to  the  (>ccurn'n<"e  of  acute  rheiininrisni  in  the  familv 
■waM  taivfully  inquiii-d  tnto,  it  wiu*  fouiid  that  there  was  a  clwir  history  of 
it*  previous  occurrcno?  in  rear  bloNwi- relations  in  173.  Of  these  173  with 
rheninjitic  family  taint,  38,  or  20.2  piT  cent.,  deveIo|MHl  un<)Uc^tionalile 
rheumatism.  If  choiva  and  the  minor  rheumatic  manifestations  wen-  a«U 
niitted  as  eviilcnoe,  the  pntjHtrtion  would  be  consiiler.ibly  hiL'lu-r.  Taliinp 
next  the  remaininfj  319  of  the  pross  number  of  caflcs,  mcilit-al  ami  snr^i- 
chI,  where  there  is  no  histor\-  of  Hn-uinatism  in  the  family,  15  only  have 
<leveloj»cd  rhcumati.«m, — i.e.,  1.7  jkt  f-ent. 

■  It  would  appear,  therefore,  that  with  a  family  hiMory  of  acute  rhenma- 
tism    in    immediate   bl<KKl-rtrlations,   c-^ptvially    in    Ihthcr  and    mother,   the 

■  clianco  of  auy  cliild  willi  such  hereditary  jiredittposition  contracting-  acute 
rheumatism  is  very  nearly  five  times  as  grmt  as  that  of  a  c4iild  whose 
fivmily  hi*lor\'  is  clear  of  such  taint, — strong  evidence  of  the  influence  nf 
inherited  predis|Kwition.  Sunietinies  several  members  of  a  family  which 
inheritj>  tJio  rheumatic  diathesis  develop  acute  rheumatism. 
B  Any  number  of  exaniple-s  mi^lit  be  (juoted  in  illustration  of  the  retuork- 
^  ible  influence  of  hereditary'  predisposition. 
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A.  U.,  a  girl  of  fiftouo,  wad  admitted  to  St.  Mary's  Hospital,  May,  1880, 
for  extreme  mitral  diswwe  of  the  licart,  Slie  had  had  rhoumatic  fever  four 
timt».  Her  father  li:ul  had  rheumatic-  fever ;  her  mother  liad  ul»>u  hud 
rheumatic  lever. 

Agaiu :  F.  II.,  a  girt  of  wventi*!!,  was  aihnirttxl  into  St.  Mar\**s  Hos- 
pital with  a  fourth  attack  uf  ehurea.  One  month  betiire  tliiu  lutit  attack  &he 
jmd  acute  rheumatism  of  the  joints  for  the  first  lime.  There  was  do  sigu 
of  heart -affect  ion.  The  history  of  family  pmlispv>r<itioti  w-is  strcing.  Her 
mother  had  liad  rheumatic  lever.  Oue  of  her  bruUiers  Iiad  LHt^u  a  |iatient 
iu  Hi.  Man'ti  Hospital  with  rheumatic  fever,  uj;;uiu  with  mitral  diN^ase  of 
the  heart,  aud  after  that  with  chorea.  -Inothcr  brother  had  chorea,  but  no 
alfention  of  the  joints. 

A  third  example  may  be  giveu,  illustrating  tlie  }M>rsii^uoe  of  tlie  rheu- 
nuitie  taint  throutrli  threi!  gr.neratiuuri.  J.  P.,  a  girl  of  eleven,  waj^  admitied 
lo  hospital  with  a  third  attack  of  chorea.  She  had  never  bad  rheumatic 
ariliritiH,  and  tliere  were  no  sigUH  of  heart-af lection.  Her  mother  bail  had 
rlicumatic  fever  Uiree  year»  previously ;  Iicr  father  hod  abo  had  rheumatic 
fever,  and  died  of  iT^ultant  heart-disease  at  the  age  of  thirty.  The 
nuiternal  gniiHlfathcr  and  grandmother  had  Inttli  liad  rheumatic  lever. 

Dr.  Goodhart*  reeonlit  a  remarkable  instanue  of  heredity  aud  coosti- 
tutional  prcdLspo^itioti.  Five  out  of  the  six  ehildrea  of  parents  both  of 
whom  were  rheumatic  liad  eitJier  joint-affection  or  heart-iiieeaae.  All  the 
cihildren  were  under  Jilleeu,  and  tlie  only  one  unaffected  was  a  ludty  of  four- 
teen mouths.  The  eldest,  a  boy  of  fourteen,  had  rheumatic  fever  t^tnoe, 
and  mitral  regurgitation ;  a  K-cond  boy  of  ten,  the  same ;  a  tJiird  child,  a 
girl,  died  of  mitral  disca** ;  the  fotirtli,  a  girl,  had  rheumatic  fever  ailer 
acarlatiita,  lulluwcd  by  miti'al  di.seaxe;  the  fifth,  a  boy  of  four,  wag  laid  by 
all  one  winter  with  joint-rhcumatlsm. 

8teiner'  n-iattw  a  still  more  extreme  intitanrc,  where  of  the  twelve  chil- 
dren of  a  rheumatic  mother  elevtui  had  rlieuniatit*m  before  the  age  of 
twenty. 

It  would  seem  that  the  tendency  to  the  disease  is  inteDjtified  by  inherit- 
aucc  from  buUi  [lareiit^  instead  of  one  only ;  and  this  double  inheritance 
also  apireai's  to  favor  the  development  of  the  dit^i-use  in  i(a  severer  and 
more  ptirsistont  forms :  this  is  [>erha[>s  what  might  reasonably  be  exije<*«l. 

It  might  mi  duulrt  l»e  rontrndetl  that  tiie  oceiirrence  of  rheumatism  in 
several  niembeni  uf  a  liunily  is  due  to  the  iufluenee  of  climate  and  Itxulity 
ratltcr  than  to  inhoritod  coustitutlorL  A  careful  inquiry  into  this  point, 
however,  has  ^[towii  that  this  is  not  so.  Individuals  of  the  imme  rbeuimitie 
fiimily  contract  the  disease  when  widely  8e[mratfd  in  different  places  and 
under  different  sanitary  .Hjnditions,  and  change  of  reeidenoe  appears  to  have 
iinuli  inllucuee  on  the  result. 


'  OuyV  Hii-^pitiil  Rc(K>rU,  vol.  xxv.  p.  lOfi- 
'Stviiit-r,  DUcttsun  uf  Cliililreu,  Kag.  tnuu.,  p.  336. 
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These  farts  of  inheritance  show  the  impoi-tance  of  a  miuutc  investiga- 
Itiua  oi'  the  jKiLient's  life-hi^torv,  aiid  taint  of  th(>  fiimily  on  Iwth  sidcrt,  in 
ifwdcT  to  obtain  a  complete  survcn'  of  the  pheuuiiiciia  and  nlatioiiB  of  the 
rheumatic  i^tjitc. 

Temperament. — Wlii-tliiT  the  rhpnmatic  diatlirais  U  roliiinl  to  any 
special  type;  of  hxlily  t-ouiornuition  or  temiKJitiineiit,  im  l>r.  Ijttyt-otk  htrld, 
■  bt  extremely  doubtful.  Mr.  Jonathan  Hutcbitirton  sn^jgests  the  existence  of 
a  sjicfial  ailhritic  diatht'riii^  ronunon  to  rhcimmtism,  j^nit,  and  jirthritis 
dcfunnmi:;,  but  he  dtH.-s  not  connwt  it,  as  fiir  an  1  know,  with  any  f^jKX'ial 
■bodily  form  or  appenmnoe.  Any  one  who  sees  rlieumatism  on  a  laip> 
scale  wunid,  I  think,  <tmf(iss  that  it  o^rure  in  p4'rsoni»  of  fvory  variety'  of 
build  and  oimph'xion,  lK>tli  iu  robust  and  dditnte,  dark  anil  light.  In 
ehildren  it  U  often  ass4iciated  w»(li  a  pale  complexion,  bnt  that  is  due  to 
the  ann?mia  which  is  so  marked  a  feature  of  tlie  disease,  |>artieularly  in 
early  lifa 

Sez  hafi  a  marked  influence  in  predii^posing  to  acute  rheumatism.  It  is 
more  frrquent  in  men  than  in  women,  owing  probably  to  the  greater  ex- 
-  |MiHurc  of  the  fi)rm('r  to  vicissitinIcK  of  w*'athpr  and  to  laboriouH  phv.'*i<'al 
cwrtiou,  Tlie  statist it-s  ol' the  I'oltectivo  Investigation  Committee  of  tlie 
British  M«lical  Association  yield  in  055  cases,  including  all  ages,  but  chiefly 
adults,'  57.2.')  per  cent,  of  rallies  and  43.7o  ^mt  rent,  of  females.     In  cidl- 

Idreu,  however,  the  pi'o|>ortiuus  are  reversttl :   acute  rheuninliam  is  more 
lOommon  in  girls  than  in  boys.     The  statistics  jnst  referred  to  give  2(J  girls 
to  2o  Iwys  under  twelve;  but  the  uumlK'i's  are  to<t  Huiall  to  give  reliable 
Results.     Dr.  (ItHidhail  found  iu  (iM  easiM  42  girls  and  2(j  Iwys,  or  nearly 
two  lo  one ;  but  here  again  the  nunibcr?  are  not  large.     The  reeonis  of  the 
Chihlren's  Ifospital  in  Great  Orraond  Street'  for  sixteen  years  pve  2&2 
H  girls  to  2'2(i  Ixiys.     My  own  ex]>erionce  shuws  it  to  1m?  most  common  in 
Hgirls,  and  this  is  support<*<l  by  that  of  Drs.  Meigs  ainl  I'cpper.*   The  greater 
Hliability  of  femal^^  ap]iears  to  (Timtinue  up  to  twenty  ;  n(U'.r  that  agt>  males 
prc|iond  crate. 

Ag'e. — Uheiimatism  is  extremely  cummun  in  early  life,  far  more  commou 

Btluin  tB  gtenemlly  snp|tosed,  owing  to  the  slight  development  of  the  jnint- 

Hn'mptoms  causing  it  to  lie  frtHpieutly  overlooked.    Yet  ea^s  of  rheumatism 

Bare  plentiful  iu  the  wards  of  the  Children's  Ili^pital,  the  beds  are  bti>;ely 

filled  with   them  there,  ami  in   patients  of  the  lM*ttrr  elass  met  with  ia 

private  prariiiv  thoy  are  by  no  mtiuis  rare. 

H        Uhcumatism  is  met  with  owasionally  in  early  infaucj',  and  it  l>eeomeii 

Hsnnro  and  more  fretpient,  and  the  joint-nlTection  more  pnmouiu'ixl,  as  iw:h 

H^cnr  of  life  fMsses,  up  Ut  six  or  seven,  continuing  from  this  {teriod  up  to 

pabcrty  at  about  tlie  same  relative  frequency.     Heuoch'  records  a  case  in 


»  Brit.  Mix],  .T.Hir,  Fch.  'i.'i,  IRSft.  p,  aS7. 
»Tii<'kw.-n,  St.  Biirth.  n.-ip,  Itop.,  vol.  v.  p.  102. 
'  Di.M^Mw  uf  Childrfii,  7th  «1.,  p.  GGS. 
*  Dittuowa  of  Cbildivii,  p.  311. 
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a  child  ten  months  old,  in  wliieh  there  was  well-marked  aeute  articular 
rhciuuatism,  aix^ompanicd  bv  broncho-pneumonia  and  pniliably  l>y  pleurisy. 
Senator*  refers  to  Iwu  other  caifes  m  whieli  the  patients  were  still  younger, 
—one  recorded  by  Stilgcr  in  a  child  four  weeks  old,  and  anollier  rocordcd 
by  Windeshofor  in  whieh  the  [mtient  wan  an  iuiunt  of  twenty-three  days 
only.  I  liave  never  met  witli  an  undoubted  iiwtancc  of  rheumatii*m  \a  a 
child  under  two  years,  but  1  have  seen  several  cases  of  tenderness  of  joints 
and  tendons  in  childrrn  a  few  wccIcr  or  montlw  iiUI  which  were  probably, 
alUioufrh  not  (x-rtaitdy,  rlu-umallc. 

Pathology  and  Patholoerical  Anatomy. — The  exact  method  in  which 
chill  arts  in  prcMlurin*;  rh(um:i:ti«m  is  extremely  obscure.  tSeveral  liyputh- 
esL-3  more  or  \<.t*a  p]au:^ibl(>  iiavc  Uvea  pro[)owd  in  explanation.  i)t'  tlie^ 
one  of  the  most  favored  is  that  it  is  due  to  the  accumulation  of  lactic  acid 
in  the  blood,  m  originally  suggested  by  Pr.  Prout  mid  8iip|Mrtcd  by  Todd. 
The  lactic  acid  is  supposed  to  act  as  a  direct  irritant  to  the  tisrtncA,  as  the 
urate  of  Boda  in  gout.  lu  support  of  this  theory  there  are  certain  ex|ieri- 
mcnts  by  Dr.  li.  W.  Richardson^  who  claimed  to  have  prtKluccd  endocarditis 
in  dogB  and  cats  liy  injw^tion  of  hictic  atud  into  the  pcritonnil  cavity.  But  • 
the  production  of  enducarditis  without  distinctive  articular  iuflummatioa 
would  not  lie  conclusive  art  to  the  rheiuimtic  nature  of  the  morbid  slate 
induced,  and  it  was  atlcrwanls  shown  by  licyhcr  that  in  doga  the  <^rdiac 
valves  frequently  cxhibitLiI  similar  apjK'arances  apail  from  any  arti&dal 
interference  of  poisonous  injection.  Sir  AVulter  Foster*  related  two  cases 
in  whidi  the  adniinistmtinn  of  lartic  ft<'id  for  diaU'tes  in  dows  uf  from 
fiAecn  to  seventy-five  miuims  waa  fullowt-d  by  attacrks  whicli  ch>s<'Iy  iiMcni- 
bled  acute  articular  rheumatism.  I  have  repeated  the  cxiK-rinicnt  more 
than  oiM-c,  witli  negative  resnhs,  and  this  has  been  the  case,  I  txlicve,  with 
all  other  observers,  except  in  one  instance  ircordrd  by  Kiicl/,'  in  wliich  ptuns 
in  the  hip  and  thigh  followed  the  ndministratiou  of  tlie  drug.  By  some — 
as  Senator,  for  examplt? — it  has  Ijcen  supposed  tliat  the  lactic  add  produces  its 
ctfect  by  its  aetiuu  upon  the  ceutml  nervous  system,  and  that  the  disorderrd 
nervo-oentrcs  react  upon  the  joints,  causing  jmin,  fever,  and  trophic  changes. 
Another  theory  wa*  that  held  by  the  late  Dr.  Fuller, — vis:.,  that  chill  disturbs 
the  uervous  system,  that  nutrition  is  thus  distiirlx-d  likewise,  and  that  lactic 
acid  or  some  otJier  acid  of  irritant  character  is  retained  and  iu-iA  as  :i  poison, 
wliic-li  produces  tlie  phenomena  of  acute  rlieumatism.  The  tendency  to 
thronil«jsis  whicli  is  a  notalilc  f*':itnrc  of  the  disease  niay  be  partly  due  to 
diminisliKl  alkalinity  of  the  blood  fruni  this  cause. 

In  fl{)eaking  of  the  etiol(^  of  the  disease,  mention  was  made  of  the 
theory  of  tlie  deiieudeucc  of  amite  rheumatism  upon  the  ppesence  of  micro- 
cocci, or  a  specific  lungoid  gcrm^  or  a  miasmatic  poison.    In  furtlier  rxplana- 


t  ZitniMfin's  Handbuph,  vol.  xvi.  p.  16. 

■Brit.  Med.  Jour,  Dec.  31, 1871. 

'  Quoted  by  Sonutor  in  ZiemMun't  XLuidbucfa,  voL  xvi.  p.  28. 
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lion  of  thia  it  has  l>con  siiggostoti  that  tlic  eDtmuee  of  poiBon  in  thin  way 
sets  up  endocarditis,  and  tha(  the  joint-symptoms  are  merely  the  rcsuh  of 
miihiple  minute  (milKjIiHrns.     It  sfms  ti>  be  a  giiffieient  answer  to  this  that 
ru<hK«uxlitia  may  be  entiivly  ab^t^nt,  and  thci*crure  the  niateriid  for  multiple 
embolisms  wanting,  and   further  that  when  eadoofli*ditis  dwa  occur  it  is 
usually  Bp^pient  t*i  the  arthritis, — u(»t  aiitfttKh-nt.     Moreover,  the  existence 
of  surh  cniUilism  has  not,  ati  for  as  I  know,  yet  been  demunstrated.     Mul- 
tiple thrombf^es  might   more  iTasoiiably  be  regarded  as  iwssible  causes, 
_  giuee  the  bliKni  li:is  innIoulrttHlIy  a  fij)efial   tendt'uey  to  wapilatp  in  the 
f  riieumatie  state  ;  but  here  again  we  have  only  pure  h^-poUiesia.     As  far  as 
present  fcnowlrd^  f^'^,  the  most  plausible  theon."  is  that  the  normal  elimi- 
nation of  some  metabolic  produet  is  interfered  with  by  the  aetion  of  add, 
wlueh  either  arrests  its  cxerctton  by  the  skin  or  eheckii  its  destruction  by 
oxidation  ;  that  poisonous  matter  thus  accumulates  and  acts  as  an  irritant 
to  tlie  joints,  serous  memhnines,  and  other  tiwnes.     ft  is  |>ossil)le  that  the 
peccant  matter  may  be  luetic  aeid,  which  is  always  formed  aw  paralactie  acid 
by  muscular  action ;   although  it  is  doubtftd  whether  this  is  normally 
•  secreted  by  the  skin,  as  Bprzelius  taught.     It  has  been  found  in  the  jwrspi- 
intiun  iu  pucr[K.'mi  lever,  and  iu  the  urine;  yet  its  cxistcmv  in  excess  in 
fe  the  blood,  or  arrcijt  of  excretion,  has  not  yet  been  proved  in  acute  rheu- 
matism. 
_         The  existence  of  micrococci  and  bacilli  iu  the  bluod  and  serous  cfl'usions 
f  In  rheumatism  has  been  lately  shown  by  Dr.  Mantle,*  but  the  speeifio 
nature  of  tJiese  organisuiA  ha-s  not  yet  Iteen  demonstrateil.     The  tendency 

»to  the  formation  of  (hrouilioses,  which  is  a  featuit  of  acute  rheumatism, 
ami  which  has  already  been  alluded  t^t  in  pa.«in<B^,  is  due  i>artly  U}  the 
hyperinosis  whirh  exists,  |»artly  perha|is  to  the  lessened  alkalinity  of  the 
bltKid  from  the  neutralisation  of  some  of  its  alkali  by  lactic  or  other  acid  or 
by  the  prewnco  of  lia'-tcriii ;  but  it  is  also  in  some  measure  dependent 
upon  olxttnictiou  to  the  cireulatinn  resulting  from  hcart-le»uon,— milrul  dis- 
enfle  or  perimiTlitis.  Thrombosis  not  unfrcquently  occurs  in  a  large  vein, 
and  sometimes  in  the  cavities  of  the  heart.  I  have  seen  this  hap|M?u  iu 
H  the  axillary  vein,  in  both  ilinc  veins,  in  the  femoral  vein,  and  in  the  right 
auricle.  In  two  cases  it  was  follnw^Hl  by  fatal  embolic  pucuniouia.  Pos- 
ftibly  the  hemorrhages  of  rheumatic  purpura  may  be  due  to  cjipillan*  throm- 
bueos  originating  in  this  way. 

Morbid  Anatomy. — The  eltanges  foun<l  in  the  Joints  post  mortem  are 
often  slight;  and  acute  rhennintism  is  so  rarely  directly  fiital  that  the 
ol)ser%'ations  made  have  Iw-en  tHimparatively  few.  The  synovial  nicndiraues 
are  bypeneniic,  and  tlicre  is  more  or  less  excessive  effusion  of  fluid  into  the 
cavities  of  the  joints  and  into  the  tissues  around.  The  fluid  in  the  joinia 
may  be  nrdinar}*  synovia,  or  be  diluted  by  senun  and  contain  bliKKl-<liBks 
and  pus-cells.     Sometimes  minute  hemorrhages  can  be  seen, — especially  in 


1  Srilith  Medical  Jouraol,  Juno  25,  1887,  p.  1S81. 
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tin;  vascular  [wrtioii  of  the  momlfrauc  whortf  it  joins  the  rartila^s.  Tliere 
may  be  iu  rare  cases  su]>[niration,  or  ulceration  of  the  cartila^a.  The 
latter  show  gigna  of  iDflanlm:Uur^'  change  iu  globular  awelling  and  pmlifer- 
aljun  of  tile  wlla  iu  txirtain  [wrtions.  la  the  case  of  children,  ai?o(>rding  to 
lleuoch,  tJic  {wrts  around  may  IxTonie  iuf)ltmt«d  with  iuHamniator^'  lymph, 
and  even  as.<um(!  a  buuy  hardness,  and  uirtual  exoatosea  may  be  found.  In 
childn^u  loci  oft<;u — more  rarely  iu  adidtis — the  tcnduns  and  sulicutaneous 
oonnectivo  tisnucs  are  gtuddetl  with  fibrous  muluKsi  from  the  flize  of  a  hemp- 
need  to  that  of  an  ulnioud  or  even  larger,  wlneh  were  first  dcAcribtid  by  Dr. 
Barlow  and  Dr.  Warner,  aud  which  apiwar  to  be  so  closely  coimocted  widi 
a  similar  M>ndition  of  tlu*  cardiae  valves.  They  iM-eur  chiefly  in  the  neip!>- 
borhuKl  of  joints  or  tendons,  and  iu  the  apoueurtjsca  aud  fa^eia.  Miero- 
Bcopioally  they  exliibit  all  the  characters  of  Dewly-dcveloi)Ofl  Abrous  conneo* 
tive  tissue.  The  skin  may  show  the  reiiuins  of  eruption,  such  us  erythema 
or  peliusis  rhetiniattui.  The  thrtKit  lujiy  exhibit  (he  redne**  ami  swelling 
of  aeutc  touHilliti^  Hut  iu  fatal  cases  of  rheuuialisui  the  chief  intend 
centres  u|x>n  the  licart.  and  next  to  this  u|Kni  the  pleiime  and  the  lun(i?s. 
Endocanlitis  and  [Hiriejinlitis  are  of  eoursw  annmonly  tlie  j^ravc  leeioiu  of 
acute  rheumatism,  and  pleurisy  and  pueuiuuaia  ore  oecasioually  pivaent 
The  moi"bid  anatomy  of  these  changes  tn  fully  given  elsewliere  in  the  arti- 
cles on  these  ilii*esisiw.  There  is,  however,  one  eondition  conueeled  with 
the  etatc  of  the  heart  aud  its  apiieudages  which  deserves  meuti<m  lierr,  as 
being  espceiully  prominent  in  the  rlieumatic  inflammation  of  childhood.  I 
mean  the  extension  of  perieartlitis  to  the  connective  tinto^iie  of  the  anterior 
nn^diastiiiuni.  This  results  eventually  in  the  imittinir  together  and  enorraons 
thiekeniDg  of  these  parts,  which  become  converted  into  a  dense  tibrous  mass 
beneath  the  stermmi.  The  tomh'ucy  in  childhooil  is  to  plastic  exudation 
leading  tii  adhesiim  and  fibrous  thickening  rather  than  to  etlhtfion  of  Hcruud 
fluid.  The  extreme  disteation  of  the  jierieardial  sac  met  chiefly  in  later 
youth  is  unknown  iu  early  chlMhootl.  This  Is  prolmhly  counoctod  witli  the 
more  suliacnti?  and  recurrent  charai.-ter  of  the  intlammatiim.  Hunileut  eflu- 
sion,  again,  seems  to  be  as  uneommon  in  children  in  the  case  of  tJie  jim- 
cardiiuu  as  it  is  common  in  the  pleura.  Another  morbid  ap]MiirancG  met 
with  in  children  as  well  as  in  niltdts  is  the  extatem*  of  lai^  fibrinmia 
coagula  in  the  heart  an<l  great  vessels,  ]ireviously  meutioued,  aud  both  ante 
mortem  and  post  mortem  in  date. 

Symptoms. — In  defining  the  meaning  of  the  tenn  rheumatif^m  it  was 
pointed  out  that  a  studv  of  the  disease  in  children  hads  to  a  broatler  con- 
oeption  of  its  nature  and  compels  the  iuelusion  within  its  scope  of  many 
morbid  ^iffectiuns  in  addition  iv  the  artliritis.  This,  tlie  most,  constant  awl 
striking  feature  of  tlie  eumplaiut  in  mlults,  in  childliood  sinks  into  com- 
parative insignifieance,  and  is  often  entirely  absent  in  an  attat^k  which  is 
undouittedly  wsenlially  one  of  acute  rliennnitism.  Moreover,  many  of  the 
phases  or  mauifestations  of  riicuinatism  which,  viewing  the  disease  from  the 
adult  stand-point,  wc  are  act-ustomiHl  to  n^rd  as  uomplieations  or  sciquebe 
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or  a  cpDtral  juint-affcctioii,  appcur  In  rliiUlKHxl  lu  iiiitml  or  rhit'f  |ihcnom- 
pDa.  Artliriti;}  is  at  it.^  iniiiiniuni,  eudocai'ditis  at  its  maximuDi.  Kudocar- 
ditiH  ur  perii-ardilid  iiiay  ap|)ear  first,  or  pleurisy,  or  i-horwi,  (ir  UnisiUitlM,  or 
Dodules,  ur  uii  crytiieiim,  nr  an  artliritid,  uiid  tlicac  muy  Ix;  gn)ii|xd  in  any 
ordtT,  iu  any  niimlifr,  HPjMinit<Hl  by  viiryin;i;  int^Tvnls  of  time,  lu  early 
(-[iildli(KMl,  iL-i  Dr.  Burlmv  lias  wvW  rtrrimrkiHl,  the  leiideiicy  is  to  iHolutiun 
Olid  so|iaratjou  of  llie  phenomena.  These  draw  niure  eLxKly  togetlicr  as 
time  i»assns  on ;  the  disease  tend;*  to  npi>rar  as  n  whole,  instead  of  in  difi- 
julut4<<l  jiarts  ;  M>nie  fmttires  iKvxnne  aix^mtiiated,  as  tlie  joiiit-aHU'lioii,  nthors 
grovr  less  constant  and  couspiciions  with  advaueing  age,  as  the  tendinous 
uodnltM  an<l  ehomi,  atul  these  finally  disiip|M>ur,  cxoept  in  rare  iDstarioes, 
witli  tlie  advent  of  adult  life. 

It  will  be  impossible  to  picture  the  disease  iu  all  the  protean  forms 
affonled  by  varying  eonibinations  of  the  different  phenomena.  The  most 
lueful  plan  will  in*,  to  (nmsider  each  manifestation  and  symptoni  ajuirt,  to 
point  out  any  sjH-eial  ft'aturt's  wliieh  attain!)  to  thr.m  in  t^arly  life,  and  then 
to  give  some  of  the  more  uommoa  combiiifiitioas  which  occur  in  the  rheu- 
matism of  eliitdliood. 

ArUirititt. — Tin-  comparative  slightness  of  tliis  symjitom  in  the  tase  of 
diildrcn  tms  already  been  ii^isted  upott, — iu  some  instances  a  little  tcnder- 
nftjw  and  swelling  of  knees  or  ankles  or  wrist'i,  pojwihiy  limited  to  a  single 
Joint,  or  even  less  tliun  this, — nieix;  stifTnt^sw  and  tenderness  on  movement, 
or  even  a  slight  feverish  attack  only,  recognized  afterAvards  as  rheumatic  by 
the  light  of  ileveloping  hi'ait-<liseaive. 

The  following  example  illnstnites  this  form.  M.  T.,  a  girl  thn-e  years 
old,  was  oliserved  to  be  ailing  and  feverish  without  definite  signs  of  any 
pre<*is«"  ailment.  Two  davti  later  the  great  toe  of  one  f«K>t  Ijec-anie  red, 
swollen,  and  tender;  no  other  juinl>4  weiv  afleetiil,  aiid  it  was  supposed  at 
first  to  be  merely  chilblain.  Two  days  later  still,  lx>th  ankles  were  tender 
and  very  slightly  swollen.  The  tem|K'ratnre  wiw  found  to  Iw  1 02. 5°.  The 
oimditi<in  was  n<»w  jndgi-d  to  Ik;  rhciituatie.  and  the  liwirl  W!W  examined. 
A  full  blowing  mitral  murmur  wa.s  found  to  exist,  which  persisted  for 
mauy  weeks.  The  joint-affection  quickly  disappeared  with  re«t  and  saliein 
trratmcnt,  and  (•\'entually,  afler  niany  weeks,  the  mitral  murnmr  finally 
disupjK-ared  also. 

In  other  ease*,  i^ruin,  the  rheumatic  inflammation  is  limitrtl  to  t^'udons 
nr  their  hheallis,  as  in  stlfl'  necrk,  which  is  <Ht-aslonally  the  only  nuuiifesln- 
lion  of  genuine  rheumati^^m.  In  some  in^tauei's  this  gives  rise  to  prolonged 
torticollis,  as  in  a  case  recently  oWrvetl,  where  the  rheumatic  nature  of  the 
afTection  was  shown  by  previous  arthritis  of  the  knees,  and  there  yna  like- 
wise mitral  murmur  and  tousilllti.'^.  One  of  the  most  misleading  ntaui- 
ftitatioiui  of  rheumatic  joint-  or  tendon-affection  is  when  it  is  limited  to 
itiffnem  of  the  hamstring  tendons  at  the  back  of  tlie  knee. 

The  following  i-aws  illustrate  this  lijnu  of  rheunutie  arthritis.  A  little 
girl  four  years  old  luul  diHiculty  in  putting  down  tlie  heel  of  tiie  right  fboL 
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The  case  was  8Up|>osofl  to  Ix*  a  snt^iral  one  of  incipient  talipes  varus,  anc 
the  limb  was  atwidily  j!;alvaiiizfd.  So  impmvciuenl  foIlDwiiip,  the  patient 
was  referred  to  me  for  medical  treatment.  There  was  no  Jcforraily,  but  the 
disineli nation  to  ym\k  vrw^  extreme :  the  heel  conld  be  put  to  the  g;round, 
but  the  knee  wag  kept  Im-iiI,  Ou  examination,  t»<]lh  knei'^  were  found  to 
l»e  tender,  csiK.'cially  at  the  boek  in  the  hamstring  tendiiu.s,  and  tlirv  were 
elightlv  swollen.  The  temjierature  waft  1()0°,  It  wa.*  further  ascertained 
that  the  child  liad  suHci'od  from  pain  and  .^tiffncs^  of  Inith  kiiecv^  and  ankles 
from  time  to  time  tor  the  last  sbt  months.  There  waa  no  catdiae  murnmr, 
nor  other  sipi  of  rhoumatiftm.  But  the  mother  had  had  rlieumatic  fewr, 
and  the  miHiition  was  jud^^^l  to  be  a  rheumatic  arthritis.  Under  .saliiriu 
and  citrate  of  ix>tash  the  stittuess  and  retraciiou  of  the  heel,  which  had  lar^ted 
for  weeks  pre\*ioimly,  entirely  disappeared  in  a  day  or  two,  and  the  <h\\d 
walkwl  iHTttftly. 

Ill  a  jarallc!!  iustam^!  the  temlemess  and  stiffness  of  the  Itamstring  ten- 
dons came  on  durin};  the  ul^ht,  and  the  child,  a  boy  of  five,  ou  getting  nut 
of  bed  in  the  morning  could  walk  only  on  the  tips  of  his  toes.  The  tem- 
[MTatnre  wa.«i  103°.  The  heart  wa.s  free,  the  only  other  sign  of  rheumatism 
being  attacks  of  tonsillitis.  But  the  histon-  of  iuhcritauce  was  strong. 
The  mother  had  rheumatic  fever  with  peritarditis,  and  was  found  to  have  a 
loud  mitral  murmur.  The  childV  <Hni.sin  on  the  m(rther*8  fide  had  had 
rheumatic  fever  and  endocanbtis.  A  cousin  on  tlic  father's  side  had  fiad 
nearly  the  whole  rheumatic  series, — viz.,  ocute  rhenmatisro,  tonsillitis,  chorea, 
]inr|>nri(*  entlieina.  Saljeiu  and  rilrate  of  ]>fi(.ish  wen»  given,  ami  in  three 
days  all  sign  of  stiffness  had  disappeared  aud  tlie  temiK-rature  was  normal. 
A  similar  case  was  seen  in  a  boy  of  eleven,  with  advaiKwl  mitral  disease, 
but  no  histoni'  of  rheuniatie  artliriti.«.  It  gt>t  well  in  like  manner.  There 
could  be  no  doubt  that  it  was  rheumatic ;  and  I  have  sceu  other  examples 
of  this  rheumatic  tenderness  and  stiffness  of  the  hamstring  tendons,  causing 
'A'alking  ou  tipt'je  with  bent  kueesi,  which  stfejus  almost  diagnostic. 

Often,  however,  the  joint-symptoms  are  sufficiently  marked  to  attract 
attention,  and  both  wrists,  knees,  and  ankles,  and  possibly  fingers,  present 
the  typical  apjMimnee  of  acute  articular  rheumatism.  The  older  the  cliild, 
the  raor(;  neai'ly  does  the  affcetinu  cMiiform  to  the  adult  ty|)e  in  this  resi»ect. 
I  iiave  rarely  seen  a  little  child  Imund  han<l  and  foot  with  rheumatic  inflnm- 
malton  of  the  joints,  unable  to  move,  as  in  a  typical  case  of  rheuniatie  fever 
in  au  adult.  They  are  stiff  and  tender,  but  the  jtaticnt  usually  moves  alx>ut. 
Often  the  jolnt-flymptom-i  aulwide  in  a  ilny  or  two,  or  there  may  be  a  puo 
ceasion  of  relapses  in  almost  continuous  series.  The  articulm*  affection  aliills 
perhaps  from  one  joint  to  another,  and  tends  to  change  to  the  subacute  form 
and  to  relapse. 

The  teni|K'rature,  again,  differs  in  its  range  and  course  from  that  ob- 
served in  the  acute  rhennmtism  of  grown  persons.  It  seldom  mns  high, 
rarely  alnive  102°  to  103°,  except  in  the  older  ehihlreii, — more  ofteu  100° 
to  101°,  aud  this  febrile  rise  lasttug  only  for  a  few  days.      This  is  the 
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more  notable  beraii^ie  it  ia  at  variance  with  the  fjonoral  riso  of  tomjK'm- 
tuTcs  in  childhood,  wliich  tend  to  Ix'  inoi-e  ea^iily  niisinl  aiid  Ui  ranpe  higher 
tlian  iu  later  life.  Ami,  as  aimhing  like  hiijrh  teiu|>eruturc:  is  rare,  talal 
b)*|ieri>ypejiia  is  uiikuowu,  and  oae  element  of  iinmedtato  danger  is  wauting. 
The  pulse-rate,  unless  there  In?  aeeompanying  carditis,  is  but  slightly  raiBod, 
iu  acx^(rda««(  with  the  temiMrnture. 

The  tongue  is  M'ldoni  much  coated  or  dry,  exeept  in  severe  cases,  or 
unless  so-called  eiiuiplieatiuos  are  present  musing  iiieifaswl  fever  and  etin- 
elitutional  disturlKincc.  The  thirkly-fnrrwl  or  dry  browu  tongue  met  with 
in  seven?  eases  of  rheumatic  fever  is  never  seen  in  tlie  ciiild.  The  urine  is 
hardly  affected  in  the  milder  eas<?3,  but  wheti  the  articular  affectiuu  Is  severe 
and  fever  high  it  ItHxtnics  darker,  acrid,  and  lithatio. 

Another  symptom,  which  is  so  niarkwl  in  the  a<n]te  rheumatism  cif  adults 
8s  to  form  one  id'  the  dia;rniistic  signs,  is  wanting  in  the  case  of  chiKlren, — 
viz.,  the  profuse  acid  perspiration.  The  swcallug  is  very  slight ;  the  ]mtirnt 
is  never  seen  K'tthrxl  in  moisture  soaking  night-dress  and  pillow;  nnil  it 
is  not  sour-smelling.  The  sweat-^niptiouH  Hudaminn  and  miliaria,  like  the 
perspiration  wliieh  produces  tliem,  arc  also  wanting  in  young  ciiildreu. 

Htiirt-DmnWj  Kiitiofnrf{iii». — In  the  rheumatism  of  cliildhond  heart- 
disottsc  plays  the  most  prominent  part.  Kndocardilis  api>cnrs  with  the 
joint-affection  in  tlie  majority  nf  rjvscs,  and  a  small  pn:>]xinion  of  children 
only  CfM^pe  it :  if  arthritis,  tlien  ahnost  certainly  eiulcwarditis.'  But  often 
this  apiiears  alone-,  the  m\c  exprrsHion  at  tlic  mtjment  of  the  rheuniatic  state, 
ifciAAcc4>m|ianied  by  the  ci*uption  of  subcutaneous  uodutes  so  intimately 
with  the  evolutiim  of  s-alviilitis  in  early  life,  or  by  chorea  or 
lema.  As  I  Irnve  poinl^tl  out,  endocarditis  is  eoiiirtaully  overlooked, 
because  the  siguitieant  joiut-QJleetioQ  is  slight  or  wanting:  the  child  is  a 
little  wasted  and  feverish,  hut  there  is  nothing  to  call  attention  to  the  heart, 
and  thus  an  insidiou>t  inllammation  of  the  valv(»  gcH-s  on,  and  is  pn)l)ably 
not  discovered  until  long  after,  Avhcu  hyj^rtrophy  and  dilatation  and  loud 
murmur  pnKlaim  its  existence. 

As  a  ndc,  the  endmarditis  is  suliarute,  and  it  is  fmquenlly  protracted 
and  relapsing;  it  dies  down  and  revives  again.  It  attiieks  chiefly  the 
mitral  valve,  but  now  and  again  the  aortic  valves  suffer,  and  in  exceptional 
cases  tJiey  are  alum*  affwTtcd.  The  first  sign,  and  sometimes  the  only  sign, 
of  the  valvular  inflanmuitiou  is  a  sofl  blowing  murmur,  ustially  systolic,  at 
tlic  apex.  This  may  gradually  disapi)car  at>cr  a  few  weeks,  or  more  often 
may  iuerease  rapiilly  in  ilistinctnetn,  so  as  to  |}ecome  Iniid  and  harsli  in  the 
course  of  a  few  days.  Yet  sometimes  the  murmur,  even  when  mitral,  may 
be  functional,  due  to  temporaiT  relaxation  of  impillan*  must-les  and  conse- 
quent imixTfect  closure  and  leakage;  and  this  may  di.-^apjicar  as  strength 
and  muscular  tone  rtituru.     Yet  tlie  fact  that  such  murmui's  appiiir,  as  a 

'  TbB  C<>!Wtive  Inv(.-«li^tiou  StatUlios  give  in  miilcs  72  |»cr  «nl.  »f  heart-affection  ia 
^UdiWi,  u  comiwrul  wtUi  4ti  |Kr  cent,  io  «4ult*,     Iu  feawlea  tbc  diffvrviice  U  much  ten. 
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nile,  in  the  earliest  stage  of  the  rheumatic  attack,  befurc  serious  dcbilitr 
of  the  cardiac  muscle  is  likely  tii  have  occurred,  jMiintct  to  its  Iteing  due  to 
valvular  inflanimutiuu  ratlier  than  to  functiuual  dir^turbaDoe  from  |iare}iit< ; 
and  the  disappcunincc  of  the  murmur  t^huuld  be  rpferred  to  resolutioo  of 
the  inflammatory  pniocss  and  restoration  of  the  atiIvc  to  it**  normal  etato. 
A  diHtinct  mitral  murmur  ih  usually  ui^uic,  iudicativn  of  eudiicarditit^  and 
commonly  persistent.  An  aortic  obstructive  murmur  is  in  like  manner  an 
almost  certain  indication  of  cndixArditis,  An  aortic  rej^urgitant  rourmar  ia 
organic  without  exc^'ptioiK 

Another  caixliac  sign  iitdicativc  of  the  development  of  endocarditis  and 
especially  prominent  in  childhood  is  a  rtxlupliraiion  of  the  second  nound, 
audible  not  at  the  Iml-h;, — an  iu  the  duLibliu'r  from  inciTfliied  iT£<iBtance  in  one 
artortal  system  as  against  the  other  mot  with  iu  the  systemic  obstruction  of 
Bright'»4  disea.sc-  on  the  uue  hand  and  in  pulmonaiT  obs^ructioD  on  tlie 
other, — but  at  the  a\)cx  only.  This  reduplication  is  sometimes  acc«.>m- 
pani(v]  by  a  clia^ttolic  niiirmur  itflcr  the  snnnd  of  the  two  |)ai1if  of  Uk> 
double  Bound.  Thcst-  sij^ns  may  disapjiear  ;  or  more  often  the)'  increase  in 
intensity  nnd  gmdiially  develop  into  the  prosytttolic  rumble.  They  are^ 
indeed,  the  first  j^i^n  of  mitral  sleno^i?*,  ainl  (x>rtain  imlieations  of  the  su{ipr^ 
vcntion  of  endocarditis.  In  spite  of  the  development  of  these  signs  of 
valvulitis  going  on,  there  may  Ik?  no  rise  of  tompcratnre,  no  qtiickening  of 
pnl^,  no  distress,  wimctimes  a  pyrexia  of  one  or  two  decree;',  and  .>iome 
nxcilemciit  and  quickening  of  the  heart's  action.  But  the  only  certain 
sign  of  the  wmmcnftcmcnt  of  endocarditis  is  that  afforded  by  changes  iu 
the  heart's  sounds. 

PcriaLniiUn. — It  is  stated  that  jiericanlitis  is  less  common  in  tho  rhen- 
matism  of  children  than  in  adults:  it  is  in  reality  quite  as  frequent,  its 
occurrence  being  often  overlooked.  Tiiis  is  due  [>artly,  a*  (wintixl  out  with 
r^ard  to  endixairditis,  to  the  slightms^j  of  the  a»«»ciatcd  articular  sympfoia« 
and  to  its  occasional  occurrence  entirely  apart  from  them,  and  |)artly  to  the 
inflamnmtinu  bt'ing  t^enerally  suhaoutx?  with  ttlijjbtly-marked  symptonie*  which 
do  not  conniiand  attention.  I'ericjirclitis  is  mt-t  with  in  verj'  young  children 
even,  although  Icas  frequently  Uiaii  in  later  childhood.  Dr.  West '  rei-onls 
a  ease  in  a  child  of  seven  months,  with  |K)at-mortcm  evidence  of  a  prr\'io«s 
attack  at  tlie  a^.  of  four  months.  It  is  unneceswirv  to  give  a  detailed 
account  of  this  phase  of  rheumatism,  since  the  whole  subject  of  jKricanlitls 
is  treated  fully  elsewhere. 

There  arc,  however,  certain  sp4trial  fi-alnn*  nmnw-twl  with  pericarditis 
aa  it  occurs  in  connct!tion  with  the  rheumatism  of  childhood  which  slionld 
have  l)rief  mention  here. 

In  the  first  place,  it  is,  T  think,  lc«fi  liable  to  occur  in  tiie  primary  attack 
of  articular  affection,  and  iil^n,  like  endtK-arditls,  although  it  is  at  Itmcs 
extremely  acatc,  this  is  comparatively  rare;  and  it  has  a  characteristic 
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tendency  to  become  subacute,  clironic,  and  intermittent,  to  smoulder  on  and 
then  bec^ime  wtive  aj^ain,  witli  the  advent,  pfrliapH,  of  a  fresh  wave  of 
joiul-aflbctiou,  or  a  fiiMh  eruittion  of  fibi-otis  nodules,  or  the  suporveutioii 
of  chorea. 

Pericftrditia,  a^in,  although  iiHimlh'  a.sHiciated  with  joinl-afTection,  inay 
be  the  first  and  only  si^n  of  tht*  rhoumntic  htatc  at  tht-  timu  of  its  (mx-ui*- 
irnop,  and  be  ftillowpd  by  arthritis  or  otiior  iiiiasi^-*  of  rhenmatiam  at  vary- 
ing inlcrvalii ;  or  it  may  Ite  the  laat  of  the  8eri*«  of  rhetimatio  events. 
Although  not  rare  In  the  rarly  peri(xl  uf  this  diBcai<e,  it  is  moe<t  common, 
or  at  any  rate  moftt  often  nbservetl,  when  the  heart  has  already  become 
F^rently  enlai^i  by  hy[K>rtr(iphy  and  dilatation ;  and  it  is  then  most  liable 
to  ttyi  up  fever  and  [Hilpitation,  with  excited,  turbulent,  irregular  action  of 
tlie  heart  and  quick  pulse,  Horaetimcs  oxccasively  so, — from  one  Inmdred 
awl  twenty  to  one  hundretl  aud  sixty  even, — with  cardiac  [tain,  dyspncra, 
restlessness,  and  distress.  Very  possibly,  however,  there  may  liave  been 
jM>rii-ainlitis  befon- ;  it  does  not  leave  a  reeoitl  of  it«  presena!  behind  it,  like 
emliKunJittK.  This  late  jwriearditts  not  infrwpiently  is  Uie  immediate  tanse 
of  dmlh  at  liist. 

In  the  cjirly  attaeks,  however,  the  peneml  s\'mptoms  are  usually  limited, 
exeept  in  the  mrer  acute  <aisc«,  to  slight  fever,  with  a  nuMlenitcly  aravlcrated 
pulse  and  respiration. 

The  physical  signs  of  [KTiranlitis  are  the  same  ns  in  adults, — frietifm 
bt«nl  oviT  the  jipaxxinlia,  (iillowixl  l>y  dnlne«s,  tuereMseii  in  intensity  und 
extended  aceoi'ding  to  the  amount  of  fltiid  or  lym|ili  oftused,  and  subsequent 
diHtentlon  and  ihiekening  of  the  |M'riejinlium.  This  is  sometimes  atnsider- 
oltle  wlicn  the  inllanimation  has  l)een  n.'|H'nt(Hl  or  {tersistcDt  and  extendeil 
to  the  MMinetilvc  tissue  of  the  anterior  mediastinum^  causing  tlie  enormous 
tliiekening  previously  »lhide<l  to  in  ilestrrihing  the  morbid  anatomy. 

With  this  irn-re]ise  of  diilness  tlien'  is  also  some  niuflling  of  the  heart's 
sounds  over  the  cvnlnt)  ]>ortion  of  the  cartUac  area,  simulating  that  produocil 
by  effiision.  Kn)m  this  it  may  l>e  distingiitshe«l,  however,  partly  by  the 
lesw  distinctly  triangular  shape  of  the  duIni'Hs-arcu,  but  chiefly  by  the  iiiirl 
tlmt  the  n\)cx  is  not  displaced  upwards,  as  in  serous  elfusion,  and  the  heart's 
Hoimds  at  lliis  })oint  arc*  eomjtnmtively  sharp  and  <*lear.  But  as  with  general 
symptoms,  however,  so  with  pliysi<«l  signs :  tliey  an',  as  a  rule,  not  pnt- 
nounct^  in  tlie  primary  attack.  Insti-ad  of  the  marked  eluuiges  described 
above,  there  is  merely  the  double  friction-sound,  lasting  for  a  limited  peritxl, 
ami  di-apiM-aring  as  ndliesion  taktw  ])la<-'e,  lo  U-  renewwl,  jM-rluips,  and  lead 
eventimlly  tti  the  more  marked  ehanges  of  the  Inter  stage. 

Plrurijty  and  Pnfvnwnut. — These  stand  next  to  the  affections  of  tlie 
heart  in  gravity  and  ini|K>rtanee.  They  are  much  less  frcvptcnt,  however, 
and  it  is  doubtful  whether  pneumonia  ctin  claim  to  he  considered  a  certain 
ptiAW  of  rhenmatism.  It  occurs  chiefly  in  three  conneetions, — viz.,  in  a 
limited  form  as  lui  accompaniment  of  pleurisy,  in  more  extensive  degree 
in  relation  to,  and  probably  largely  dependeut  upon,  mitral  disease  of  the 
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henrt  and  pt^marditis^  and  lu  the  einlxilk'  form  alrici  in  cnnncrtion  wil 
valvular  disease.     In  tbc  lobar  variety  aasodatud  with  mitral  discaae  it  is 
almoet  always  on  the  left  side. 

Pleurisy,  however,  undoubtedly  apjwars  as  a  distinct  expression  of  rfaeu- 
matisni :  Lebert  found  it  in  ten  per  ceut.  of  his  cases.  Like  pneumonia^  it 
is  moHt  common  on  the  left  side,  and  frc>quently  assofnatrtl  with  perienrditis. 
In  the  latter  case  it  amy  be  sceoiKlary,  but  when  it  occurs  alone  iu  rheu- 
matic subjects,  or  as  one  member  of  a  series  of  rheumatic  phenomena,  it  is 
probably  a  direet  expression  of  rheumatism.  This  is  well  illustrated  by 
the  following  caj*e.  A  boy  of  six,  who  had  been  exposed  to  chill  while 
travelling  in  severe  weather,  developed  pleurisy  of  the  left  side,  with  some 
l<H-uI  pneumonia  on  the  fourth  day.  Tiiere  was  high  fever,  and  it  was  noted 
that  it  was  accompanied  by  profuse  sweating.  On  the  seventh  day  swelling, 
itfiflhww,  tenderness,  and  pain  appeare<l  in  all  the  joints  except  the  fingers 
ftndtoes,  and  he  went  through  a  M-eIl-niark(>d  attack  of  articular  rheunuttism. 
The  stitch  of  pleurisy  is  often  rt!ferred  ciToneously  to  interuistal  Hieumatism 
or  pleurodynia.  Pain  in  the  side  should  never  be  jrassed  over  with  a  h&sty 
diagn(wis  of  this  kind,  but  be  the  subject  of  careful  examination  with  the 
stetboscujK.  The  general  symptoms  of  pneumonia  ooenrring  iu  the  course 
of  rheumatism  arc  visually  only  rise  of  temperature,  to  103^  or  If.»4°  per- 
haps, and  somr?what  awelenitwl  respiration.  There  is  little  or  no  cough, 
no  ehunwrtcristic  sputum,  even  in  the  case  of  adults, — ^uothiog  to  call  atten- 
tion specially  to  the  state  of  the  lungs.  So  that  pucumouia  is  frequently 
only  discovered  accidentally  on  routine  examination  ;  and,  as  auscultation 
of  the  p4isterior  [Mirtton  of  the  clu^t  is  often  omitted  iu  rlienmatism  on 
account  of  the  pain  whicli  it  inflicts,  the  existence  of  the  inflammation  of 
the  lung  is  very  liable  to  escsij^te  recognltiou.  The  pliysical  signs  differ 
somcwliat  fnun  those  of  ordinary  j)ueumoniu.  There  is  l>n>ueliiul  or  tubu- 
lar breathing,  but  fine  crepitation  is  not  commonly  found.  This,  however, 
ia  usually  present  in  the  limited  embolic  form. 

Plciirhty  and  pneumonia  occurring  as  simple  iuflammatious  excited  by 
the  rheumatic  virus  luually  resolve  readily,  and  fluid  effused  as  a  result  of 
the  former  is  reabsorbed,  unless,  as  in  some  cases,  it  becomes  purulent.  But 
when  dependent  u|ion  hiart-disease  it  is  ditfereut :  the  pneumuuicoons<(lida- 
tiou  and  pleuritic  cfl'usiou  are  liable  to  remain,  or  dibappcar  only  after  a 
lengthonwl  period. 

Browhitvt  is  a  less  frequent  symptom,  but  it  occurs,  aooording  to  Lebert, 
in  nine  per  cent,  of  cases. 

Tomi/iitis. — There  can  be  no  doubt,  I  think,  that  diildnMi  who  are  prono 
to  articular  rheumatism  ai'e  pn>ne  also  to  tonsillitis, — (lint  it  often  usiierts  iu 
an  attack  of  articular  rheumatism,  or  oetmi-s  during  its  course.  Trousseau 
reoc^ized  a  rheimiatie  sore  throat  The  statistics  of  the  Collective  Inves- 
tigation Committee'  show  that  tonsillitis  occurred  as  au  antecedent  to  acute 
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articukr  rfieiiiuatitim  iu  24.12  per  cent,  of  vsuses,  with  10  per  cent  of  »ore 
throat  of  uucertoiu  luituri-.  TbiD  onlv  gives  instanii'^  iu  which  t4insilliti8 
caime  first  in  the  rhonnmtic  sericii;  ami  its  full  signitirance  is  only  realized 
when  wc  oon.^ii.icr  tlutt  the  thrueit-atVtx*tiun  Mvuru  al^i  u&  a  hiter  aa  wi>ll  aa 
an  initial  atft-otiuu,  aUUuii;j;)i  nut  su  froqueully,  and  tbut  it  (xviirK  apart 
from  articular  svmptonirf  in  rhenniatio  fluhjcf-tH.  I  liiivc  within  the  last  8ix 
muulli2i  st.t?n  two  tiLse^  in  uhiMreu  in  wliirli  tonsillitis  Ibllowiii  inun<xliately 

H  after  articular  rheumatism,  endocarditis,  and  chorea,  and  one  in  which  it 
fjUuwtid  artit^ulur  rhcuniatiHm  and  t'mliM«nlitis;  roniing  in  each  instance 
last  in  the  «;ri(?rt.     In  another  ntsc  rcpcatttl  attacks  of  t()nsilliti8  exteml- 

■  ing  over  several  years  followed  an  attack  of  acute  articular  rheumatism 
whicji  never  rm-urn^l,  hut  which  wa.s  HucneedtHl  liy  ch4)n'!i  ami   piiriiurio 

■  m'thcma.  So  tiiut  tlicn:  i^un  t>e  no  hesitation  in  uc(vpting  tonsillitiii  oi*  a 
^nuine  member  of  the  rheumatic  series.  The  tonsillitis  prtweuts  no  tip^x-inl 
ftiitures:  it  is  aeconi]Hinieil  by  sharp  fever,  mth  a  temperature  of  102'^  to 
J03*'.  Tbe  inflnmniatiuri  extends  to  the  pliaryiix  ami  sort  jKilate  not  nnfre- 
[queutly,  but  rarely  results  in  either  suppuration  or  ulwruliou. 

Fiitrotut  XodiUfA. — Or.  IJarlow  and  Dr.  Warner '  have  drawn  attention 

tli)  tlie  dcveldpnu'nl  of  fibrous  iiodnlcs  in  the  subcntaneoua  tissue  in  eounco- 

ftion  with  rheumatism.     The  existeuce  of  thcs*  uudules  bad  l>tt;n  previously 

jiuited  by  Dr.  Hillicr  and  certain  German  and  French  obt»cn'crs,  and  I  had 

'tAeu  seen  Ihun,  but  entirely  failed  to  appn'<-iate  tbcir  fnvjucmy  and  their 

it  |iathoIug;icul  im|H)rtuncc.     They  ait;  fxtremcly  counnou  in  chiklri'n, 

It  are  rare  in  adults,  although  vases  of  their  occurrence  in  grown  persons 

have  been  note<l  by  Dr.  Stepbeu  Ma<'l\cn/.ic  and  Sir  Dy(N'  Duckworth.'     I 

■  have  *)bser\H'd  tbcm  iu  adults  twiir  uuiy :  in  one  ol'  these  casi'S  they  were 
extremely  numerous.  These  bodies  van.*  in  size  from  that  of  a  pin's  head 
to  tluit  of  an  almond,  f»r  even  latter.  They  are  not  tender.  They  are 
fouud  chiefly  in  the  ueighburbood  of  joints,  especially  at  the  back  uf  the 
ellww^  abf^ut  the  margin  of  the  patella,  and  tlie  malleoli.  They  (K-eur  also 
al>out  the  verlcbml  spines,  the  spini'  of  the  crista  iUt,  alcmg  the  davii'lc,  the 
extensor  tendons  of  the  Iiand  and  nf  tbe  foi^,  the  piuna  of  tlie  ear,  the 
tempural  ridg<',  the  superior  curved  line  of  the  occiput,  and  the  foix-head. 
have  seen  them  in  one  instance  on  the  flexor  tendons  of  the  [lahns^  aa 
OS  almonds,  and  qnite  preventing  the  proper  use  of  the  bonds  for  the 
Tbe  lai^fcst  crop  I  have  ever  olwei-\'ed  was  some  thirty  or  forty, 
chiefly  (Ninfined  to  the  fn»nt  of  the  chest,  in  relation  to  the  tendons  and ' 
iitseia  of  the  iuten()stul  mus4-les.  They  sometimes  apiH-ar  in  micwsslve 
crops,  sometimes  singly,  sometimes  multiple.  In  one  case  in  which  this 
point  was  noted  thcr^  dt^vehijHxl  iu  the  coume  of  ten  days ;  but  they  usually 
take  many  weeks  to  sulfide.  There  can  be  no  (lucstion  of  their  relation  to 
rhetimattsm :  out  of  a  lai'ge  number  of  cases  1  have  not  met  witii  one  in 


I  l^vju.  Intemiitl'iDHl  Mmiictil  Conirreiw,  1681,  vtil  iv.  p.  116. 
*  CUnicsl  Bociwty's  I'pKwding*,  vol.  xv.,  1883. 
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which  tlicy  did  not  occur  in  connection  with  some  rheumatic  manifestation. 
In  Di-s.  Barlow  and  Warner's  caiiea  there  was  distinct  evidence  of  rheu- 
matism in  twenty-five  out  of  twenty-seven.  In  several  cases  also  Uiere 
was  chorea,  and  frequently  erytliema  marginatum.  Their  chief  asisociation, 
however,  ia  with  endocarditis  and  pericarditis;  and  this  gives  them  an  es|)e- 
cial  clinical  significance  and  value.  They  seem  to  appear  concurrently  with 
endocardial  inflammation,  and,  when  the  eruption  is  plentiful  and  recurrent, 
ai"e  signs  of  great  import.' 

EryUietrui. — Exudative  erythema  apjxiars  as  one  of  the  phases  of  rheu- 
matism in  several  of  its  various  forms.  Of  these^  er^'thema  marginatum 
and  urticaria  are  the  most  common.  The  former  is  a  frequent  accompani- 
ment of  articular  rheumatism  in  children,  being  far  more  often  observed  in 
them  than  in  adults,  ap{x>aring  on  the  lx>dy  as  well  as  on  the  limbs.  Out 
of  eight  cases  of  acute  articular  rheumatism,  with  nodules  and  heart-disease, 
under  my  care  in  the  wards  at  Gi*eat  Ormond  Street  at  one  time,  three  have 
had  erythema  marginatum,  and  one  urticaria.  Dr.  Barlow'  gives  a  series 
of  striking  cases  in  which  the  marginate  or  urticarious  form  apix?ared  simul- 
taneously with  pericarditis,  or  immediately  preceded  it,  the  joint-affection 
following  later.'  Out  of  tweuty-seven  cases  of  fibrous  nodules,  er)*thema 
papulatum  or  marginatum  apjx'ared  in  eight.*  The  claim  of  erj'thenia  n<j- 
dosum  to  be  included  in  the  rheumatic  series  is  more  doubtful.  It  is,  no 
doubt,  lisually  aaH)mi>anied  with  ymn  and  tenderness  of  joints,  closely  re- 
sembling a  rheumatic  arthritis,  and,  according  to  my  observation,  in  joints 
removed  from  the  site  of  eruption,  so  that  the  pain  cannot  al^vays  be  due 
to  the  prcstmce  of  swelling  on  unyielding  jiarts,  as  Dr.  Barlow  has  sng- 
gcstetl.  Yet,  as  he  justly  affirms,  until  this  form  of  er\'thema  is  found  asso- 
ciated with  heart-diseast^  or  other  attacks  of  undoubted  rheumatism,  we 
must  hesitate  to  atx-ept  it  definitely  as  a  rheumatic  expression.  I  have,  how- 
ever, now  under  my  care  a  case  of  a  boy  of  two  and  a  half  years  with  erj'- 
thema  ncxlosuni  on  the  shins  only.  He  has  had  pain  in  all  his  limbs,  and 
has  a  well-marketl  mitral  murmur.  He  has  no  arthritis  ;  but  his  father  has 
rheumatism,  and  his  father's  sister  ha-i  had  rheumatic  fever  twice. 

AlK>ut  purpuric  erythema — the  jM^liosis  rheuraatica  of  Schonlein — there 
can  bo  less  doubt.  It  is  said  to  otxnir  almost  exclusively  in  young  adults ; 
but  I  liave  seen  several  ca^^'s  in  young  children.  It  is  to  be  distinguished 
from  the  puipuric  eruptions  which  occur  in  nephritis,  pyiemia,  and  other 
forms  of  l)lood-i>oisoning,  in  morbus  cordis,  and  in  wasting  of  or^oic  dis- 
eases. The  spetnal  characteristics  of  this  form  of  erythema  are  excellently 
portrayed  by  Dr.  Kennicott,'  who  shows  that  it  is  quite  distinct  from  a 


'  S«e  Endiwarditifi,  vol,  ii. 
«  Brit  Med.  Jour.,  Sept.  15,  1883,  p.  313. 

■  It  is  possible  thut  in  some  iiisUiiice.--  the  on'thema  may  be  due  to  the  toxic  tiction  of 
salicylate  of  soda,  quinine,  or  arsenic. 

*  Barlow  and  Wiirner,  Tnins.  Int.  Med.  Cong.,  1881,  vol.  iv.  p.  118. 
fi  American  Archives  of  Dermatology,  1875. 
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simple  purpura;  and  with  this  view  I  fully  agree.  The  aubcutaneoiis 
heniiirrliagf*  which  tonn  a  conspicuous  fi-utiire  of  the  eruption  are  prubakly 
due  lo  ihrumlMtsis  oi'  small  vetwels,  as  in  bliMKl-pnisonin^  ;  and  this  is  en- 
tirely cuusistcut  with  the  rlieumatic  conncetiun,  fur  in  rhciiniutiMin  t\w  bhrnd 
i.A  hypcrtihrintdis,  and  thmrnboses  in  even  targe  veins  occur  during  life,  and 

•  abnornml  rtia^ida  uHiei-  dntth. 
I*urpurie  er\thfiim  nuiv  dcvcKip  as  an  iiKilated  plienomenon  <iuite  a|)ait 
fmni  other  syni])tutng,  as  in  the  case  of  a  boy  of  e'niUt  under  ray  ob6er\'a- 
tion  who  liu<l  tiad  acuU'  articular  rhrunmtittm.     A  year  after  this  attack, 
having  in  the  lui-au  tifnc  Iw-eu  eutin-ly  fn-e,  lie  got  a  (*evere  chill  fniui  staml- 

fing  In  wi't  gra«rt  after  licconiing  overheated  pUying  cricket,     lie  was  st-iiw^ 
next  day  with  slifTuewn  and  t^'ntlenn'ss  of  ]vAU  ankles,  and  the  lrp«  were 
Covered  with    sligiitly   mi?K'd   purple   (wtehes   iiitcrs|»erscd  with    puj-purJu 
blotches.     Tbtse  were  chiefly  on  the  sidca  of  tlte  ankles  and  lower  calf, — 
not  aloii);  the  ltn<'  of  the  ahin-U)nos, — and  the  i-aisi-d  pyrtinuR  were  smaller 
^-  au<l  liliKfr  and  uiiu'.h  less  raistnl  than  those  of  ervthenia  itotlrksum,  and  more 
^Pdistiui*tly  heiuonhagie.     There  wu?  never  any  rise  of  temjieratun!.     I'nder 
Kiliciu  the  towelling  and  tcnderncifi^  di?yi])]xiired  in  the  eoiirsie  of  a  few  days, 
_  and  the  eruption  jrnidnaliy  fadinl  away.     Ijiter  the  l>oy  liiid  chorea  ami 
0  repealwl  attacks  of   loiijiillilia.     The   htart.  rcjuained    uuatleeletl,  aud  no 
Dodides  were  developwl  at  any  time. 

All)e<l  to  this  eitridition,  |K'rha}>H,  ih  hemorrhi^re  fn)m  the  Madder,  which 
1  have  met  with  in  one  or  two  inHtantx!»  aMsueiuled  with  rheumatic  cystitis, 
bat  never  iu  childreu. 

Oiorea. — That  there  is  s<_»uic  connection  between  chorea  and  rheumatism 

B  generally  admittotl.     The  tpieistion  of  such  eonnwiion  is  narrowwl  tit  one 

^Kof  degree.     We  cannot  go  »o  far  a»  M.  Roger,  who  rcgardc<l  all  chorea  as 

of  rheumatic  <tri^iu.     All  ca^-s  of  chorea  cannot  Ik*  tnieed  to  rheumatism  : 

»6ome  are  probably  entirely  aj>art  from  it.  Other  itutttn  arc  coiKx-riicd  in 
the  pnxluction  of  chorea.  But  in  a  very  large  prupurtioa  there  ta  a  re- 
markable aK-^»-iatlon  with  the  rheumatic  state. 

The  neuiMlic  iiictor  is  ui>  doubt  an  important  one.  The  mobile  temper- 
oment  of  children,  the  wider  expression  of  movement  iiifiistf-d  on  by  Dr, 
Stargea,  tlie  lai-ge  prefHmderance  of  i-ascs  iu  girls  as  etimpared  with  boya, — 
nearly  thn-e  to  one,' — tiir  ticrnrrence  of  the  affection  eliiiHy  in  quick,  ^•n^^^- 
tioiuil  childn-n  and  in  emotional  races,  the  a|!;eucy  of  fright  or  mental  exciltv 
it  M  an  imme<liate  exciting  cause,  all  p^unt  to  a  nervous  factor.  The 
tics  of  the  Collective  Investlgjitiou  Committee'  yield  a  neurotic  family 
in  forty-six  per  cent. ;  but,  as  tltis  includes  fbarteen  per  cent,  of 
lorea  itself,  aud  diwirders  sticli  as  nnnstrokc,  injury  to  spine,  sciatica, 
herjjfis  Bistpr,  lulK-n-idar  uieuingilis.  drunkenness,  |Mimlysis,  etc.,  nuuiy  of 
which  are  purely  accidental,  and  others  have  obviously  no  connection  with 
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an  uiir^Calilo  nur\'c>uH  syntein,  l-hey  are  uf  little  prBrlirvl  v^alno.     A 
iuqiiirv  iiitu  all  my  uwu  L^ascw  shows  diMiuct  inhiTiLLil  nLMjnjats  in  ft 
pro|>ortii)U  ouly. 

The  existenue  of  tiie  neiirutic  ur  enif>tiou»l  fartor  does  not  exclude  the 
existence  of  :i  riii'iiiuuti<;  foctur.  This  jiuiut  is  (■oiiHtuiilly  tliMtiHiRxi  as  if 
the  two  wort'  mutually  antii^nuistic  or  destruclivc  luid  it  wciv  a  ijutstiuu  of 
either  one  or  the  othtT.  I  Iwlieve  there  ia  a  cloet-  uiv^>ciatioii  of  the 
aii<l  that  they  art*  tiiiwtniitly  at  work  tog^'thcr. 

The  cvidcuec  uf  the  lutiniate  relation  uf  ehorc-u  to  rbcunuitiiim  ts  e 
elusive.     In  the  Bmt  place,  it  is  constantly  seen  as  a  sequel  or  an  bcoh 
paniment  uf  acute  urdcuhir  rbftinmtlism,  untl  uf  uu  uther  acute  affit^tit 
except  scarlatina,  with  which  ul.su  rheumatism  has  a  enriuuit  cuuueccit*iL 
Again,  it  is  followed  in  certain  eases  hy  anite  articular  rheumatism,  oi 
varying  intervals. 

It  (Hvura  in  M>unertii)n  with  Himple  joint-pains,  which  are  pi 
rlieunintic,  since  exactly  similar  juint-|uinb  withuut  iiwelliDg  arc  often 
oiated  with  endocarditis  ami  (KTicarditio.  It  occurs  also  in  conjuoctioo 
with  cndtKunlitiH  and  jtcritm-dltii^,  tof^thcr  with  (vrtain  otiter  a0erti«Jiui  of 
rhcuniatii;  utitiirc,  such  as  !!>uijoutaueous  uodulc:^  and  erythema,  or  with  tbes 
alone.  When  it  occurs  with  licArt-discuse  without  any  other  rhcumalie 
maniffstutiun,  the  niorlud  <>]ian^<^  futind  in  the  h<>:irt  are  exactly  those  nrt 
with  in  rhciunatio  iuHatumation, — viz.^  mitral  valvutitiei-  and  |)eri(Anliti«. 

Looking  at  the  proved  connection  of  chorea  with  rheunmtisni  on  the  *iee 
liund  and  with  licart-dineaiM'  on  the  other,  the  aasoeiatiou  of  llit*  two  affbnii 
presumptive  evidence  that  huth  arc  rhcmnatia 

The  association  of  emotional  excitahilit\'  with  both  chorea  and  rhnh 
matism  affords  further  presumption  in  the  same  direetinn.  The  gnwr 
frp(|ueucy  of  chorea  in  girls  atrrcs|H)nd8  with  the  gnater  frttjuejuy  i>fanilr 
rlieumatiiim  iu  girls  and  the  prevalence  of  mitral  stejio!^^  in  yuiing  wnflnu 

Statistics  OS  to  the  connection  of  chorea  with  rlieiimatittm  an*  auDwiraia 
Wc  may,  however,  at  uuce  place  on  one  slide  those  which  dtid  «)li'lv  with 
rheumatic  arthritis  which  ia  cither  anteoedent  to  the  chorea  or  ite  immttliif' 
oooompaniment.  For  any  calciilations  based  on  this  one  pnint  of  ctmtiA 
alone  must  obviously  Ix-  inadei|iiatc,  since  they  take  no  aatinut  of  tlie  <*» 
iu  which  chona  oomca  atU-r  the  arthritis.  These  statistiot,  moitvvcr,  t*  * 
nde,  deal  only  with  well-marked  attacks  of  artioular  rluMimatisni ;  1^ 
omit  also  to  weigh  tlu^  presumptive  evident^  atfonlfid  by  the  coexiritV 
uf  endocarditis  and  pcHcurditis,  of  subcutaneous  nodules,  of  nryih0^ 
and  of  iniieritnnw.  The  atatistifw  of  the  Collective  Invei<igBtioa  CuB*- 
mittce,  recently  publislied,  njwn  whidi  I  liavc  already  drawn,  app  of  }a^tT 
value.  They  aiv  Im^-d  U(>on  l^tll  cases  and  give  '2iA  pvr  <?cnL  "f  ■n**' 
eeilent  rheumatic  arthritis  ainl  Ti.tJ  p<.'r  cent,  of  (x>n<mm?nt  or  imronldtnT 
subset|uent  arthritis,  making  a  total  of  37  per  iTut  unquestinnahly  Hko- 
malie.  If  ."i.C  p<;r  o»'ut.  uf  cases  with  vague  {koins  pruliably  rbwinttW 
were  included,  the  proportion  would  be  42.t}  per  cent.     Yet  this  mii*,  i* 
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the  nature  of  things,  Ik^  rttill  below  the  mark,  aiiicc  the  cases  in  whit-h 
arthritis  oornrs  some  time  later  are  neeessnrily  cxcliulwl ;  and  the  evidence 
afforded  by  niitral  dii^ease,  hy  |i>e!ri(-anliti.s,  hv  tilinniH  uiKhiles,  bv  er\'theina, 
by  tonsillitis,  apart  from  arthritis,  is  not  estimattxl.     Wliei;  thcHC  occur  in 

ibination,  their  eumiil:itive  weight  as  evideiiee  of  rheumatic  conneetion 
eon8idi'nilih>.  Dr.  I^rlow  finiiid  satisfactory  evident-V  of  rlieuniatism, 
exclusive  of  family  hist^iry^  in  57.3  per  cent.  My  own  statistics,  taken 
with  minute  care  with  esiMvial  regard  to  this  point,  ami  including  in  several 
iastanoes  niaay  y«irs  of  (lie  alier-hislury,  give  73  per  cent.  From  thia, 
however,  some  reduction  must  be  made,  |m)l>ably  of  20  to  25  ]ter  cchL  of 
tliiKW  tMses  in  which  family  history  is  the  only  evidence,  on  account  of  the 
normal  incidenix-.  Tlii.s  wuuld  briuf;;  the  uHtimale  into  clotte  e<(]uality  M'ith 
that  of  Dr.  Barlow.  Whelhur  a  given  eu«e  of  chorea  is  rheumatic  or  not 
can  be  determined  only  by  a  aiuipreheusive  survey  of  the  patient's  Ufe- 
histor>', 

Chorua  may  otmr  at  any  point  in  the  aeries  of  rheumalic  s^nnptomB : 
when  it  is  extreme  and  combined  with  severe  euduoarditis  or  pericarditis  it 
is  of  great  gravity.  Nearly  all  fiital  casei*  of  chorea  appear  to  be  thus  asso- 
nated,  ami  to  be  rhcimiatic-. 

Thrmnbtmg  and  anbolmn  arc  conditions  which  have  to  be  reckoned  uith 
in  the  course  of  rhenmalism.  The  existence  of  hyiK'rinosis  and  the  tendency 
to  the  ft)rniation  tif  ('lots  lias  lM'4>n  mt^ntioncd  in  sjH'aking  of  tlif  {uitliology 
of  tiie  disease ;  ami  this  is  sometimes  a  serious  «)urL'e  of  danger.  I  do  not 
tliink  tliat  plugging  of  any  large  vessel  oeeiirs  except  when  the  circulation 
is  interfere*!  with  and  slowe<I  hy  tlKMiuicurrcut  mitnd  disicase  or  peritnrditis. 
I  have  twi<*  sfi'ii  fatal  (HfusiipieiUTS  fldlow.  In  oue  ««.st',  a  girl  of  seven, 
with  acute  arthritic  and  cndo-pericai-ditis,  hati  thrombosis  of  lK»th  iliac  veins, 
followed  by  extreme  ledcnia  of  both  loiwcr  extn*iuitips.  Thin  subsidwl ;  but 
ax  weeks  later,  on  jumping  up  to  l(M»k  uut  of  the  window  at  a  jias^ing  baud, 
fihe  was  suddenly  seizi-d  with  laintness  and  dyspncsa ;  disseminated  pneu- 
monia apiM-arctl  In  both  liuigs,  of  whirh  she-died  in  a  few  thiv.". 

In  the  otiicr  <-asi' — rme  of  rheumatic  periiiirdilis — thrombi  formed  in 
ithe  right  auricle-,  accompanied  by  extremely  irregular  and  turbulent  aetii>n 
of  the  heart,  and  then  fatal  embolic  pneumonia. 

There  are  otiier  sympttmis  assixriated  witli  rheiunutism  of  which  brief 
mention  must  l»  nuidc.  One  of  these  is  emotional  excitability.  It  is  a 
I  question  whether  thii*  is  a  direct  oonse()uence  of  rheumatism,  or  only  a  part 
of  the  I'hnmic  plias«>.  T  am  inclined  to  think  that  tlic  emotioiml,  neurotic 
disposition  goes  generally  with  the  tendency  to  rheunmtisni,  lilicumatio 
children  are,  a])art  from  tlie  chorea,  abnormally  excitable:  they  are  restlr«ts, 
fidgety,  nen-fHiH. 

Meningitis  i.s  stated  to  occur  in  the  course  of  rheumatism,  and  cases  are 
quoted  by  Senator.'     It  is  possible  timt  the  serous  membrane  of  the  brain 
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amy  \k^  wtirnnl  up  to  inflamnialion  hy  t\w  rlicimuittr  |»i»iftim,  like  rilhcr  HeitMia-! 
iiieniljrau(«,  but  I  liavi:  not  met  witli  ^lu-ii  u  lUrK*.  Tlic  ocrebnU  svmptutns 
obs<;r\'«3  iu  6ume  <ascs,  which  Tronsseaii  put-  down  to  cerebral  rheuma- 
tism, ap|M>ar  tu  be  eflbi-ta  of  pyrexia  or  periomiitiH,  and  BimietiiiieK  nowadax-a  ^M 
of  salii-ylutc  of  soda.  Night  leven*,  headot.'-hni,  and  inamtiucuee  of  urine  ^* 
are  Btatixl  by  Dr.  Goodlmrt  to  1»  csptvially  t'omnton  in  rheumatic  cliiMrcn.  , 
I  havo  not  oh^rvod  any  tijMt-ial  relation  of  tlie^e  oonditiouii  to  i4iciuuatbiui,^| 
bill  tJie  atwocijitJon  with  nervous  excitabllily  and  nnicmiu  makes  the  ooiiiico-^^ 
tiun  a  probable  one.  Auieniia  is  indet-d  ii  pnimiueni  i^yniptoni  in  the  rheu- 
matism of  phildhood.  It  is  perlui|irt  pn^eut  iu  tH>me  degree  iu  ordinary 
foaaij  hut  it  in  reniarkidile  e^^jR-cially  when  tliere  Lit  sierious  heart-*! isouiie, 
cither  valvular  or  i)erieui-dial.  It  sometimes  progn**!*  to  an  extreme 
df^rec,  and  is  then  a  si^  of  grave  import.  Cliildrew  with  Herium^  heart- 
danuigo  from  endocarditis  i>r  pcritanlitis  snft'er  in  nutrition  in  :i  nuist 
Blrikinj;  way  ;  tiiey  not  oidy  ^niw  extri'mely  |KiIiid,  but  aLstt  losie  flesh  aud 
strength,  and  die  at  last  <»f  progi-essive  debiUty  and  hcart-tailure. 

It  has  been  i^own  that  the  different  maniferitati(pn8  of  rheuniali.iTn 
may  (KXMir  in  various  (ininbinationM  and  in  various  order  of  Hutxv^on.  Ex- 
amples of  ^me  of  the  tilighter  furiu»  have  Itei^u  gis'eu  iu  illustration  of 
diHereut  poinli^  previotiwly.  More  eomplete  exampleK  of  the  ehief  of  the 
different  K>rie.s  of  rheumatle  eventa  are  briefly  showii  ia  tlic  following  elin- 
Ical  examplet^. 

1.  Khenniatie  arthritis  first,  then  mitral  disease  followed  by  chorea  and 
pericarditis.     Family  history  of  rheumatism. 


A.  I.,  u  girl  o(  thirtven,  HdmiUiHl  to  St  Mary's  Uo^iUl,  January  d$S,  1685,  sufff-riog 
fh>io  ulioff*  dikI  m.irl.ii!'  ennliK.  She  bxl  biid  thrw  nttudts  of  rht'diimtic  fever,  th«  last  six 
ntoiit.hri  U'fiirt'.  Al  itiul  liini!  hc-art-disciuc  wiia  lirat  dUcovcred.  t.Tii>rrH  commcucwl  a  fi^rt- 
nii;ht  Iv^'fon;  H(iiuihi>i(iii.  On  I'xnininnlioii,  n  Inui]  niitrnl  trirunEnUinl  munriiir  was  found, 
with  ihrill,  ami  siyns  of  LHiriKiJorabl'!  liyjwrtniphy  luiil  dilaUitinn.  Ninctwfn  «i»y*  later 
Bt'Vere  poririinlitui  »ia  in  witlnait  jui nl-»y mjtfun*.  Witli  thi'*  tin*  cbtm-a  v?aw?d,  and  sJii! 
cventUBlly  nvoverpd.  Ucr  futliftr  luul  hiul  "  rhuunmliMii,"  and  twn  nf  Iht  *Uu>ri  rlicnmntio 
fever. 

In  this  («flp  there  can  bo  no  doubt  that  the  chorea  and  the  pericarditis 
were  rheumatic,  although  they  fulloweil  six  monllis  afler  the  arthritis. 

2.  Rheumatic  arthritis,  endocarditis  three  years  later,  then  arthriria 
again. 

E.  K.,  a  cirl  f>f  twelve,  ndmitted  NovemTjer,  1877,  U*  St.  MairV  Hmpita)  with  pyrexia, 
— tcmpBrature  103", — pAlpitation,  nnrt  (lyxpniva.  There  whk  n*i  murmur,  im  iK-rtiiinlinl 
(Hftion.  S(m  had  had  rhfumntic  fe%'er  thrw*  y<^uK  I*(bre.  lU-r  fathiT  had  hail  rliMimMtic 
ffvur.  FriJtn  lliis  hi^ton,-  I'lidoourditU  or  )icrk-itrditii>  wiu  «u8pact«d.  Foiu-  dflya  IaUt  a  loud 
Biiirtic  murmur  dovi-l.ippil.  A  fitrtni.i;hl  lawr,  or  when  convalewent,  *Ugbt  ftwolling  lutd'J 
icndtimeM  of  one  Hriklu  appvun-d.  Two  years  later  still,  gtmeml  rbeumatio  artbrlUii 
occurred. 

In  this  ea-4:',  again,  tliere  lan  be  no  donbt  tliat  tJic  emlocanlitis  was 
rheumatic,  although  uuaocompauied  at  the  time  by  arthritis. 
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.1.  Cboppa,  mitral  di««ssi>,  no  arthritis.  Fftmily  history  of  rbciuun- 
tism. 

B.  U.,  a  boy  of  ten,  Admitted  inui  tht*  Uot^'nal  far  Sick  Cfaildnui,  Juue,  1678,  with 
niml  itanaUB,  ragurgitatiun,  Hnd  gtvut  byf^nniphy.  llv  luu)  not  itocn  ktinwu  Vt  liuvo 
any  joint-nfltction,  but  he  had  bsd  chorvn  ihn«  y«Mn  b«fore.  U'u-  uiutlier  liod  lind  rbcu- 
DMtlc  bwr,  and  Mr»s  aufltiring  fKim  mitral  di«ea«e. 

The  ehurra  uitd  lultral  <llj«'aj*e  wen*  aliiii)Ht  <i>rtainly  of  rheumatic  orijfiii, 
the  pharaftor  of  his  hcart-<Ii*iise  and  tliu  tiut  vi'  the  inotht-r  having  had 
riieuniatic  t'wor  ai»l  I'luhHunliti.'^  aHVmliiij;  stronj^  presumptive  evidence, 
altiii.>iigli  the  {Kitieiit  liad  never  developed  artieiilar  rheuniatinm. 

4.  Chona,  mitral  dittiiiw.  Ko  historj'  of  articular  afleetiua  iu  |>atieiit 
or  £uuily. 


I 


B.,  a  girl  vf  alno,  ndmitlad  with  n  thinl  nH»ck  of  i.'lii)r»«.     Nm  cniut-  wuld  ho 
,«!.     PhvsionI  t'KairiiDutJiin  disul"x*d  a  I^oud  mitml  murtimr  with  hyportrophjr.     8b6 
^had  Mvur  hjid  Riij'  stitTmw*  or  U'iidt;mi?as  of  jttjnti.     No  bislor>'  of  rbcimiatieiii  in  auy  fonn 
it)  tfwi  fiunity. 

Here  there  was  no  evidence  of  rheumatic  taint ;  yet  viewed  iu  the  light 
of  tlie  (Hiuiitant  a>eui'-iat)uii  of  riurh  ht^rt-uHection  and  chorea  with  tlic  rheu- 
matic state,  the  most  prolmlilc  supiMwition  is  that  they  were  thug  connected. 
The  articular  affection  might  follow  later, 

Tlie  next  examplr — when?  t3ie  joint-afTection  aifiieared  laHt  in  tlie  series 
•throws  light  upon  such  eases  as  the  two  preceding. 

5.  Chorea,  mitral  disease,  then  arthritiij  four  yeara  later.     Hhcumatio 
ily  hist4>rv. 
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A.  W.,  ■  ffiri  (>r  Rtxti-cn,  mlinittoil  t<i  Hi.  Mary's  IToopital  with  ntitV^iciM,  nwflline.  ftnd 
tt'TMlvriMMt  itf  wrtKtK,  kim-K,  mid  niiklcs.  Sbt>  tmd  never  hnd  iiny  j<>iiit-Jitri>i-tii>n  tx^ftiiv,  but 
tkmr  yean  proviuui'ly  cbtfn-n.  <  hi  jibyfic-Al  <!Xiuui nation,  markint  Mffn*  of  mitral  diM^-iut^  w«re 
round. — a  loud  rvgtirgitant  miinniir,  hpiiviiig  impulse,  pstemive  prwcordiiil  duluft**,  nbow- 

rihr  hf>ail/-diw«jM>  to  1h>  nT  nlil  Atamlin);  and  not  duo  to  th4>  present  attack,  tier  mother 
her  m<»thfr's  niMir  hnd  h«»lh  had  rhMimiilic  ftvi-r. 
Now,  this  ease  was  almo«tt  exactly  similar  to  the  two  preceding  up  to 
iJie  time  of  the  m-currence  of  the  joint-affection  fotir  years  afler  the  chorea. 
Vrevioua  to  this  the  cat»c  would  ]>robably  have  been  ehissed  as  iion-rheu- 
Knatic. 

V  6.  Mitral  disease  first,  followed  by  arthritis  ailer  a  long  inter^'al^  tlien 
chorea. 

H  K.  D.,  o  gM  of  vight.  adtnittod  to  St.  Mary's  wilb  advancL-d  mitral  diH««»e  of  old  utand- 
Ins,  earning  |>al)iitBtiuri  oiid  dyspnipn,  tbv  mult  of  ctidorurditt^  ytnm  before.  I'rt  '■hp  hiid 
tii'vw  hwl  any  Brticulur  nffwlkiu  uutil  five  weck^  ago,  whi-n  "lii'  wa*  nuilinrd  to  IhhI  with 
rtiff  ttml  trndcr  Juinlx  fur  t«'li  day*.  Fourteen  dnyn  uft^T  iwlmi^aiua  abi;  dcvelopfid  marked 
gi'itiTid  otiiireii. 


I 


In  this  case  there  was  nothing  to  connect,  the  cndoc-anlitis  in  any  way 
with  rheumatism  at  the  tjmc  of  itA  first  oecurreuce.    The  nature  of  the 
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cose  WHH  uui  pruvfid  lyilil  tlie  iii'thnliif  luid  dioi'ca  betrayed  it  luug  ahcr- 

Thetie  vatnea  wure  reconletl  befure  the  .sl^iiiti<»nce  ul'  nudules  and  ert'tlienui 
aud  toiistllitu  an  Rigu^  oi'  the  rheumatic  state  was  appreciated.  The  lullow- 
iug  recent  exaniplei*  kIiow  a  much  i'uWor  Keries,  and  tbp  four  la«t  exhibit  the 
diHeH.se  in  it^  gravest  und  must  liital  lorni  in  ciiiKlbuuil. 

7.  Chorea,  arthritis,  omlocanlitis,  seeond  cliurea,  nodules,  tou»illitis,  en-- 
thcma. 

W.  L.  D.,  ft  txiy  (if  c-if'ht,  udmitlM]  Vi  tbu  OiUdrcii's  Cotipital  in  (itvat  Omuind  Stre**l, 
Novembc-r  II,  1887.  A  yiN»r  agu  hu  ti£td  chor^  bniugbl  ud  by  fright,  rollDWed  nxx  muotlu 
litu-r  by  arthntis,  aocompuiuM]  by  endcxmnlUla.  Six  iinmihi^  Uu>r  «till  bo  vm  lulmitud  ta 
a  ftfiah  aUack  of  chorea  aikI  UfOiillitii.  There  was  n  Hbruiu  oixliile  ovmr  tbo  right  ulhow, 
and  a  loud  duubtu  mitral  nmmiur.  WhiW  in  htM|iiul  be  bnd  an  «xKiuiive  fruption  or 
unicftriotu  erythema. 

a.  Arthritis,  chorea,  nodules,  emI«>oar(litis,  slight  artliritis,  erj-thema. 

F.  H.,u  boy  or  Ave,  was  admitted  uii  Miurb  tit,  IKW,  with  chorea.  He  had  bad  two 
[►reirioUH  uHaokii  of  rheumatic  R'ver.  ThtTu  was  a  uiitml  rv^rgiUitit  murmur,  with  ftown- 
tuativti  and  n^uplicatioD  ft  ibp  K«:otiJ  fiound  ul  tho  bHM>.  Lnrgn  nodules  wpjv  fuutid  on 
both  malleoli,  utbon  or  diffurt-nt  sizv»  <in  tho  oiudyk*  of  Ibu  fnnur,  thu  |)nti.-lla,  clavicle, 
scapula,  ext«D»or»  uf  fliigt^m,  uiid  |)osturior  wulp.  Slight  tendemcw  and  ttwi^'lUng  of  thd 
IcA  wrut-joiiit  apiiearod  next  day,  but  BulKidtnl  i^uiukly.  A  vrei'k  Utter  a  twpit^nis  itmpliun 
of  erythema  manpnatuni  apjiean^i  <>d  thd  back. 

9.  Chorea,  arthritis,  second  chorea,  second  arthritis,  copious  evolutiun  of 
nothdi-M,  endtKurditJs,  erythema,  tliini  arthritis,  second  nodules,  Iresih  cndo- 
litis,  tonsillitis,  progressive  aniemia,  death. 

W.  S.J  a  boy  of  four,  admittpd  to  (Jraat  Onrioml  Strt*t,  Dweai^itT  8,  1887,  with  a 
second  uttocit  of  chorea,  and  pains  behind  the  kni^ra.  The  tirst  nihiu-nt  wii»  cborvs,  a  rmr 
■go.  Ho  h«irlHitrM.iion  obMrvod  then.  Xow  a  (\ill  ttoubV  mitral  munaur,  A  plentiful 
crop  vf  Doduli«,  »mne  lu  lai)go  un  the  ond  of  a  little  finger,  on  tbfl  knefjs,  elbown,  spinv,  and 
■calp.  M'hilc  iu  hospital  be  bad  two  oruption^  of  erj-thcma  marginatum.  In  tevvn  woeki 
Iw  was  diwihanjad,  convaleacent,  but  wa«  reiulmittwi  three  weeki  later,  with  frwh  ivipiow 
eruption  of  large  nodules,  tnsb  arthritie,  and  tK«h  endiwarditii,  and  ^uli^equently  totutillitis. 
He  became  uxtrvrnt-iy  amuuic,  the  h(furt'»  action  I)ecam»  t-xcitiHl,  with  inrreuaed  hntt  and 
idight  risv  of  tcmptinilun>,  and  he  shortly  died  of  exhaustion  and  h«art-l'ailim-.  No  piet- 
mortem  (.•xamioation  could  be  obtained. 

JO.  .Ajthritis,  emi<j<'anJitis,  fresh  arthritis,  abundant  nodules,  en-lJicma, 
pericardili.s,  death. 

A.  C.  B..  H  bLiy  of  rlpven,  admitted  for  articular  rbcumaci^m.  A  brtid  sydtolio  mitnl 
murmur,  aUn  ii  diivttolic  ovor  sixth  Hpacc,  and  incrciiued  area  of  cardiac  dulne^x.  A  nuuteioui 
OR>p  of  I'ulicuIjuK-ouit  ■loduU's  woo  touud  on  thu  exu>iLM3ri  of  the  fingers,  «IbowR,  kneai,  mal- 
looli,  and  spine.  Maryinatw  i-rylbi-ina  foUowi-d.  tLun  fresh  noduloa  htngaa  to  bedereloped; 
aniemin  increawxl  remarkably,  and  llic  t4.-iiip>'rutun-  nioif ;  perii-iinlitis  set  in,  aivitmpanied  by 
marked  anemia  and  dlstri-ss,  with  vomiiim;,  tind  lb*-!  child  died  four  diys  oflcrwnrdji.  P«t- 
mortem  examinallon  tihowt-d  thL-  pericurdiimi  adherent  throughout,  greslty  thickened,  the 
roitr&l  valve  rigid  and  thtckL-n«d,  tho  aortic  rolvee  covered  wit]i  a  tnug*}  of  rvcoot  vege- 
tations. 
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11.  Chorea,  semnd  cliorpa,  tlien  arthritis,  endocanlitifl,  unui^ually  larjfe 
eruptiuii  of  Ufxliilw,  fmotioiiul  iitturlw,  fivsh  dioivu,  tW-sh  cmp  of  nudulea, 
progressive  ansmia,  pletiri^y,  |)ortc&nlitis,  and  death. 

J,  T..  »  boy  of  WTW,  brought  In  Tor  urticuliu-  rlieuiimliiini.  He  hnd  bud  two  attacks 
of  dioraa,  the  last  tlitw  ntwnth*  hefon-.  A  Iiir^i.'  tmnilK-r  of  D(n3u1vs,  IVurti  Uie  eixv  of  a  pea 
(o  (ImA  vf  n  nut,  riiniiod  h  nubl  sirihin^  fctitiiro  nt*  tlic  vmv.  Tlivy  won-  fuund  abundantly 
on  the  ocviptlt,  iJic  spimnis  pn.ti-ps.wr*,  thi*  wrUis,  fli'xors  nf  hiuuli,  thi.*  iiiikli*,  nm)  llio  (Iwrt, 
Twcoly-flvc  were  muntM  in  till.  EitdtirurdicU  foll<iweil,  culminiilitiii;  iii  Joullt*  initrul  di»- 
MM.  Oocaaiopal  i-uii>liiii)iil  MtLtu-kM  nt'  rrying  aiii)  ]miu:liti>r.  Yn-^h  cvohitioii  nf  iioduKf, 
and  pragrMiIv»  auiemia,  follnwL-il,  thou  plcuruy,  |M>rntHtt.>nt  pt'rictmlitin,  luAtin^  two  itiiinttiv, 
and  daalb.  Th«  wholo  couna  after  iulroi«»ion  luted  e'lglit  rnuntlis.  PnM'innrunn  rvveiilcd 
adb«rMit  jtericardtuiii  with  onormoiu  ihickenLng,  wpccinlty  in  fntnt,  granulnli<>n»  on  a/irtic, 
mimt,  and  iriou^pid,  wiUi  thickcninf;  nf  the  two  fitmncr. 

12.  Artirular  rh«umalisiu,  chorea,  pltfurisv,  iH'ritanlitJR,  ileatli. 

M.  11.,  a  girl  of  fifteen,  admitted  t«>  St.  MaryV  with  extn»mo  chorea,  following  Articular 
rheumatum.  The  chorea  wua  no  violunt  tJiut  ^he  could  be  fod  only  with  ^ivnt  diffifiilty, 
aud  nhe  wa«  qult«  unahlo  to  :«peuk.  lu  onlur  to  lakf  tho  tciuixfruture,  two  iiiidk-m  Imd  to 
nKikin  her:  it  wan  IfViA".  It  wa«  alnio«t  itnpiMitiblu  to  vxiimim'  tbii  h<>art,  owin^  to  the 
exttum  Jactitation,  but  ^rent  dulim^  wn*  mad>;  out  ovor  iho  ciirdiuc  art-ii,  with  friction  at 
ODO  point,  and  niufHini;  uf  thr.'  ^ouadi^.  T1i<^  diugn'.KiiH  wn»  ta'uto  rii^umnlic  (.-liorca  with  |>cri- 
carditii.  The  (cirl  dit^  a  few  hours  Later.  Po«t-morten)  cxaiiilnatiun  revealed  extreme  db- 
tmtioD  or  Uiti  pericardium  with  purulent  fluid. 

Diagnosia. — Th^Tp  are  few  dineasee  in  which  dia^ioHis  \s  mope  easy  and 
irrtniii  than  ni  a  wi'll-niarked  attack  of  acute  ailicidur  rhciiinatisni  In  an 
adult.  The  swollen,  tciidt-r  joints,  the  profuse  sonr  sweating;,  the  mere  atti- 
tude of  the  patient,  lying  .^till  and  inotionlcHf*,  afniid  t/>  move  hand  or  U)t^t, 
are  in  thcniiw^Ivtv  almost  suHielent  tu  di:<tiQ^uiish  it.  In  f'hildn*n,  huwrver, 
we  ran-ly  see  this  typii-al  extreme  arthritic  form:  it  is  not  common  in  older 
children  even  l>efoPt'  the  age  of  ptiljerty  ;  in  very  young  chililn'n  it  is  uu- 
known.  The  diagnoHiH  uf  rhcumatitdu  iu  early  life,  when  arthritis  is  at 
laiiiinitim  and  fever  arnl  sweating  are  not  pronounced,  Is  often  difficult 
;h,  and  in  many  wws  it  U  only  l>y  a  cfjmpletv^  and  c«refnl  survey  of 
the  whole  history  of  the  {laticnt  that  a  correct  conclusion  an  to  tlie  nature 
of  tlie  attwk  can  \k'-  attaine<l. 

If  the  articidar  affection  is  distinctly  present,  the  tender,  painfid,  swollen 
jointA,  with  a  faint  hliiwli  of  nxlness  on  theni  jH'rliajM*,  the  tendency  to 

iting,  the  rise  of  tem|>cmtnre  to  from  100°  to  103°,  the  beliavior  of  tlie 
Infloninuition  in  shifting  from  one  joint  t«i  another,  declining  in  a  few  (la%-s 
and  then  rcupjM'ariiig,  are  characlt'ri>«lie,  Whi-n  tlie  icndcrness  and  swelling 
are  extremely  slight,  (\>nHned  to  a  single  joiut^  or  in  a  tendon  or  fascia,  nr 
if  there  is  merely  a  little  stiffness.  It  is  occnsionally  difficnlt  to  decide 
whether  the  aflii-tloj)  is  n^ijly  rhennuitie  or  not,  allhougli  tlie  mere  existctiee 
ef  an^ihing  of  llie  kind  is  iu  itself  iu  the  eaae  of  a  child  ver>'  suggestive  of 
rheumatism.  Such  erinditlon?*  an-  usually  rheumatic,  and  are,  it  is  to  l*e 
rememljertxl,  geuuiue  rheumatism,  U-aring  with  it  all  the  pfwsibiUtics  of  car- 
diac inffammatioD.   How  oonstantlv  these  cases  must  be  overlooked  is  shown 
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Iiy  the  fact  that  out  of  six  huntlrcd  uud  fifly-tive  cases  of  all  agis  y^vea  lu 
the  statistics  of  the  Collective  Investigation  Committee*  thirty-two  only  were 
in  chihln^n  uuilor  ten  ;  yi't,  as  I  said  liefore,  it  is  one  of  the  c-onunon<«t 
iliMsisi-M  in  the  wuitlti  of  a  chiMrvn's  hospital,  and  not  iutmjui-nt  iu  privat*^ 
prnt'tioe.  The  discover}-  of  a  fihntiis  nodule,  or  the  nwh  of  erythema,  or  a 
mitnil  tnnmtiir,  or  {H-riiiinlial  or  pleiintic  frictioti,  or  timt  the  |Kilient  has 
liad  a  ])ivvioU)4  attack  of  rhi-nmati^m  in  any  tomi,  or  inherits  a  fiuuily  taint 
of  it,  will  help  to  mlve  the  qnwtion.  All  the*  jHtints  Hlionhl  be  minntely 
incpiirtyl  into,  and  in  evpry  i-ase  the  hejirt  <tirefully  cxiunimMl  day  hy  day. 
There  are  one  or  two  iitt'eetioibi  which  mijiht  be  mistaken,  and  tnde«l  now 
and  a^in  are  miiitaken,  for  atnite  rheiiiuatiHm.  One  of  these  is  infantile 
panilysii*.  In  ix>i1aiii  ca-ses  of  thi.s  diji^-ase  tliere  is  at  tinst  extreme  tender- 
nesf^  of  the  aflct-ted  limbs,  and  ^omotimcti  also  a  little-  dwelling  of  the  foot 
and  ankle,  if  the  lejjs  are  atJiTtwI.  It  may  Ik?  dititinfjuiKlicd,  howi'ver,  by 
the  flexed  mnmrles,  the  helpless  nulling  of  the  limb  on  movement,  the  pitifill 
itmbility  of  the  child  to  move  it  except  U'  lifting  it  with  the  hands,  and 
the  alAseuee  of  si>;n  of  heart-atUvtiou  or  other  rheumatic  symptom. 

Ant»ther  eondttion  which  is  frequently  mtstake-ii  for  rheumatism  in 
adults  is  ]iyi{>iniu.  It  is  not  c«_»mmuu  in  chiUln-n,  hut  it  docs  occur,  and  in 
them,  a^  in  adult}<,  is  distinguishwl  by  heetie  sweats  and  temperature,  by  the 
extfltenee  of  Bome  lotal  t^iippnration,  and  by  the  course  of  t)ie  di84»**e.  An 
acute  suppuration  of  joints,  of  ol>scure  ori|;iu,  but  piityiibly  A-ptic.  not  infre- 
quent iu  young  infantf^,  liaii  wme  resemblance  at  first  to  a  rheumatic 
nrthritiri.  The  frniiter  [win  and  swelling,  ami  nsnally  greater  fever  and 
coQ.slitutional  disturlmnit',  with  the  rventiml  preifeuee  of  pu8,  nerve  to  di»- 
ting;uish  it  from  true  rhemnatii^m. 

Scrofulous  nflVotions  of  tlie  joints  are  liable  to  be  mistaken  at  the  outset, 
Init  they  may  l>e  recognized  usually  by  their  steady,  nnshilling  cliaraoter. 
Bfaenmati^m  In  a  child  may  Im?  persistent,  but  it  is  t^htflin^  and  chaii^'able. 

The  tender  swellings  of  linilw  and  (wlema  of  ankles  met  witli  in  certain 
eases  in  timneetiou  witli  rickets,  and  whidi  I  have  shown  to  be  essentially 
»c«»rbutic,'  are  nf\en  put  down  as  rboumntic.  They  sttmetimes  atlucf  ilic 
tissues  an>iind  joints,  as  well  as  the  |K'n<isteum  of  the  long  lM>ncs  and  the 
musL^lcN,  but  they  may  generally  be  distlnguishf<l  without  diHittilt^'  by  the 
e<^>ndition  (if  the  gums,  the  various  hemorrhages  usually  present,  the  normal 
or  .subnormal  tem|KTatures,  ami  the  fact  of  the  child  Ijcing  fetl  upon  scur\y 
dieL  In  simple  rlc-kcts,  wlien  extreme,  there  is  lione-  and  mus*'Iotcnder- 
noas;  but  the  existence  of  the  obvious  signs  of  rachitis  is  auffinent  tu 
show  its  nature.  Tlieiv  is  one  condition  f-onmvted  with  rickets,  however, 
whidi  is  sometimes  taken  as  rheumatic,  and  indeiHl  has  Ikh-u  styh-d  so  by 
some  authors,  although  it  Is  not  in  any  way  counceted  therewith, — viz.,  the 
ewelling  of  the  dorsum  of  the  foot  and  hack  of  the  hands  whii^i  occurs 


•  Coll.  Inv.  Record,  vol.  iv..  1888,  p.  «7. 
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tn  tTic  Many  or  rariMt-iKslnl  f«intnn-ticmH  nf  vfning  rickety  rhildn-n.     Tie 

Itumoiiu-tion  apiK-urs  to  Ih-  diii-  U>  tin'  prtfwurt'  oi'  imiHtden  iu  touic  (xmlrat- 
tion,  exa<ily  anaLjpjiis  to  thai  prtKlnrorl  by  a  tislit  bandaj^-. 
There  is  a  tlbwaw  nf  the  liont*s  (JcveloiK-d  in  (Hmgcnital  syiihilis  whieb 
in  some  dcgrw  tiimtihilci^  rlicuniatisni, — N-iz.,  iiiHuiuuiatiun  ui'  i\u-  tudt*  of 
the  hmji  Nmos  whore  the  slmft  joiiiji  the  ejiiphysis.  There  is  tcoderucBS  and 
urca-sioiially  swelUug  of  a  joint,  witJi  eflusion,  and  iHiRt'ibly  8n|ipuniHnn. 
The  affw-tiou  is  one  atloudin^  t!ie  tirst  cxplusion  of  the  ojuj^iiilal  <!iw'jisc, 
— within  the  first  three  month;* ;  and  tlie  age  is  almcx^t  in  itself  diagnostic. 
The  existtiiHx'  or  histon-  of  other  signs  of  Mypbtliti,  sueii  as  pIiarat!t4'ri8tio 
eruption.  snuHle^,  wiu-^tiuir,  cranial  lx>sses,  or  tabes,  n^ndeit*  its  re^^i^^nilion 
«M^'.  A  wrtain  amount  of  arthritis  witli  extravasation  of  blood  into  the 
joints  aud  serous  efliision  around  them,  with  a  nse  af  tenii)eratiire^  in  said  to 
otx'ur  iKiasionally  in  Im^niophilia  urul  piirjmni  ha-tnorrliapiit-fl.  The  dia{^- 
from  a  rhenniatir*m  aci-<>mpaniod  hv  a  purpurie  ervtlienia  wimld  ap]H.ur 
"be  difficult,  but  the  history  of  bleedinf;,  with  the  graver  symptonw  and 
hmgcr  ftmryf,  sc*rv(?s  to  si-pamte  them  from  the  lij;hl  and  tmn>>ient  diKturlH 
anoc  of  rhenniatie  pnrpura.  If  the  joint-attcction  hiv*  passed,  or  is  alto- 
gether alisent  at  first,  tin' <let*'rniiimtion  of  tiie  rhetiniatle  or  non-rheiuuiitic 
nature  of  other  umuifL^latious  is  a  matter  of  nmr^  nicety. 

Wlien  en(hw«rflitis  arises  in  a  eliild.  there  is  always  a  strong  prima  (ncif 
presiiniption  that  it  is  of  rheuniatle  natm-e  :  from  i\i\y  to  eighty  jter  e^-nt.  eau 

■  he  tranni  to  rheumatism,  according  to  the  invcatigutionfl  of  lioger,  (inmUmi't, 
and  myself.  If  with  the  enrtliae  inflammation  we  have  a  group  ol'  sym[>- 
toms  known  to  1k'  nssociatwl  with  rheumati^ni, — trhorea,  fibrous  nodules, 
errthema,  or  tonsillitis, — whetiier  any  or  all  of  these  have  occurred  recently 
or  cropped  up  from  time  to  time  at  intervals  through  months  or  years, 

I  the  (Mrdiae  inflammation  is  almost  wrtainly  rheumatic.  The  pn-sence  of 
one  of  tliese  fibrous  nodules  alone  is  almost  aljsolulely  diaguostia  The 
eocxistenee  of  chorea  would  have  great  weight,  although  not  alisolutely 
(vmcbisive ;  the  tvineurrenee  of  two  conditions  each  so  c'lt)siely  (HHinw-ted 
with  rluMiinalisin  is  ne<-essan]v  of  n)U(*li  signiticxinci:'.  Tlie  same  holds  good 
with  regard  to  pcrimrtlitis :  it  is  almost  always  rbemnatic  in  cliiUlren,  aud 
the  eopxistenoe  of  nodules  or  choi"ea  or  a  series  of  other  rlieumatic  plii*- 
uonieiui  would  fix  the  diagnoc^is.     Aa  to  the  rest,  the  tniisillilis  and  erj-- 

■  tbenuB  (uU  except  perhajis  purpura  rhoumatiea)  ore  less  strongly  and 
oonstantlv  identificil  with  the  disease,  and  the  valui'  of  tlieir  txirrolHirative 
l«Htimouy  would  de^K-ud  much  upon  their  eumbi nation  and  other  circum- 
ataoces. 

I  do  not  know  that  fibmuR  nodules  are  ever  found  apart  fmni  artlmlig 

or  cIiurLH  or  hcartHlisease ;  but  they  are  associated  with  no  otlier  morbid 

condition  except  rheumatism. 

ft         The  claims  of  er\-tJicma  and  tonsillitis  to  Ix'  considered  as  rheumatic 

"    plienomciia  have  liet;u  stiiti-d  in  sjMiiking  of  the  symptoms.     In  tttse  of  their 

ajipearanoe  alone,  collateral  evidence  would  have  to  be  sought  as  to  the 
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existerwi^  nf  other  more  accepted  signs,  cither  at  the  moment  or  at  sorap 
previouH  time. 

The  cxistonw  or  aherawe  of  a  Ktron^;  liniiily  piixlittpusitioD  to  acute  rheu- 
matism in  its  liiiR-ntiit  phaseis  would  be  evidence  of  much  weight  and  would 
liave  to  be  duly  considered. 

In  all  theiH!  m>^c«  onn  phase  or  symptom  alone  must  nut  be  relied  ujkiu  : 
a  compivhfiisive  survey  of  the  whole  available  evidence  from  all  sotircn* 
must  be  examined  arel  apprniswl. 

Rut  always  i»  tlie  caiw  of  eliildren,  whether  unmistakable  arthrititt  be 
present  or  there  be  merely  a  stift'  and  jiainful  ten<lon,  iir  an  unexplained 
febrile  attack,  or  chorea,  or  tonplllitit*,  or  crk-thema,  it  is  moHt  essoitial  to 
bear  in  mintl  the  |KMsibility  uf  having  to  deal  with  rheumatism,  and  to 
examine  the  heart  corofiiUy  day  by  day.  It  ha#  happened  over  and  over 
again  in  such  circumstances  that  a  i-anliw  murmur  tir  a  friction-sound  Usa 
been  dist^vercd,  betraying  an  cndrK-Jinlilis  or  perifurditis  never  even  wu- 
pected,  iti)  preaenee  not  liavlng  been  auggcsted  by  any  marked  fever  or 
ordinary  sifrn  of  rheumatism.  It  is  imiKi«wib!e  to  urge  too  atrongly  the 
nece8«it%'  for  the  most  watchful  wire  on  this  vital  |Kiint. 

Proffnoais. — The  pro^osis  of  aeute  rheumatism  in  a  first  attack  is 
unquestionably  (avorable,  at  any  rate  as  to  it«  immediate  issue.  Tlie  gen- 
eral direct  mortality  ift  only  almut  three  and  a  hulf  jier  (vnL,'  and  it  is 
proljably  less  in  cliildreu  than  in  adults.  The  latter  are  exixised  to  the 
danger  of  hyperpyrexia,  a  risk  tliat  Iwrely  seems  to  exist  for  the  former, 
IK>«ib!y  Ixt-aurte  it  occurs  eliieHy  in  tluiwe  given  to  a){\>hoIiu  excess. 

Now  and  again,  in  runr  tn»es,  cliildn-n  do  die  in  the  primar)*  attack 
flrom  acnte  hearted iscaee,  or  from  thrombosis  and  embolism.  As  a  rule, 
however,  in  a  first  attack  tlie  joint-pymptoms  ipiiekly  gi't  well,  the  rndooar- 
ditis  or  perii-aniitis  sulfides,  and  if  theru  be  lunmlliti?  or  erk'tliema  they 
seldom  persist  many  days.  Should  chorea  be  present,  it  may  linger  on  and 
rclapHc,  but  nHimlly  it  pa**es  off  in  the  (xtiirse  of  a  few  weeks. 

If  the  (irst  attack  flt-ars  up  qiiii-kly,  if  at  most  imly  a  .soft  nardini' 
murmur  at  the  base  nf  ha-mir  chnraoter  has  been  develojxKl,  or  even  if  a 
mitral  murmur  has  ap|>enrefl  ami  snhsidi-d,  it  nmy  be  hoped  that  little  jwr- 
mauent  damage  lian  be^Mi  dune.  Hut  even  then  it  \»  neft-^^sary  to  give  a 
cautious  foi'ccast  of  the  future.  It  is  only  by  careful  examination  for  long 
aflerwanis  that  the  extent  of  cardiac  mischief  can  be  safely  estimated. 
If  a  mitral  or  aortic  mummr  does  nut  die  away,  or  reapptars  and  gmws 
distinct,  and  signs  of  dilatation  and  hy[)ertrophy  fullow,  there  is  certainly 
serious  valvular  miarhief.  Owing  to  the  greater  liability  to  endocarditis 
aiMi  [lerionrditis  in  early  life,  the  risk  of  jK-rmjinent  damage  to  the  heart- 
fltruetures  is  greater  also.  Oimpensation  is  no  doubt  more  perfect  if  the 
le«on  is  small,  and  more  quickly  attained  with  children  than  with  adnlta; 
but,  on  the  other  hmid,  if  the  valvular  injury  is  grtat,  the  sutisequent 
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chinges  of  liyiM'rtn>phy  and    pcrhajie  of  dilatation   also   prop;re69   nioi-c 
ow-iug  to  the  mow  ready  gi-owth  of  tii^iies  in  tlie  ynuiif»  and  their 
more  yielding  elmracter.     The  hypcitrophy,  however,  out^rijw  the  dilata- 
tiotL 

And  in  projjnosls  it  must  l»e  Iwrne  in  mind  that  tiie  daup^r  h  nttt  ttver 

»with  the  8ul)sid(-nw  of  the  priman-  attoek  ;  it  iica  partly  in  ilie  aft**r-cftet'tj* 
of  tJic  heart-anWtioM,  and  less  iu  tlie  severity  of  the  primari'  attack  than  in 
the  fre«[ucnt  immediate  rela()s«s  or  the  retxmi  of  the  dtwa?*'  at  l(Hifj<'r  in- 
tervals. 1  have  already  statwi  that  in  children  tlie  eardiae  iutlumniatiun 
has  a  ttfndeuty  to  go  on  dinoulderinf^  m  uuliacute  form,  and  thug  by  chronic 
ehanges  or  frequent  rc|)etitiou  to  produce  a  grave  comulative  refltilt.  If 
tltcpe  Iiave  Iieeii  previous  attacks  of  rheumatism,  and  especially  if  the 
h<^art-valvc!i  have  Ixva  already  iujurtnl,  tlie  pntpioHiH  is  mudi  Uiw  favorable 
than  in  a  first  attack.     Tlie  cardiac  inHamniation  is  apt  to  revive,  and  the 

•  mischief  to  valvt-s  or  |x?ricar<.liuni  to  iueroasc.  The  worst  eai^es  are  tliose 
in  which  the  heart  aln«dy  bIujws  sifrns  of  great  enlargement,  evidenced  by 
heaving,  dilfused  impulse-,  and  incrciLseil  area  nf  cardiac  duliic^n.  Fresh 
endocarfliti"  and  ])cri«irditis  arc  tlicn  cs[x^'ially  apt  lo  sui)er\-ciic,  often 
aceoniiwnied  by  pleurisy ;  <lyspnasi  and  rapid  action  of  the  heart  follow, 
there  is  prugre&^ive  amemia,  and  the  |mticnl  sinks  from  luilun!  of  his  cm- 
bAirasei-d  and  weakened  heart.    Prolxibly  in  such  eases  there  is  myocanlitig. 

t  Pleurisy  and  pneumonia  are  apt  to  wt^ir  also  ;  tUoy  are  eliicfly  (h'|tendent 
n|K)n  Uie  hf^rt-h^ion  and  co[iHe<|Ucnt  imjiefliment  to  the  eimilation,  and 
th'm^  of  aiurse,  adds  to  the  gravity  of  the  pn>guosis.  Vomiting  is  an  uu- 
ffl%*orabIe  sign  when  it  rK-curs  pcrsiirtcntly  in  the  course  of  iM-ricarditis. 
Markeil  ani^mia  is  a  sign  of  evil  omen  :  it  is  one  ol'  tlie  most  striking 
rceulle  of  cardiac  rhenmatituu  iu  eliildrcn.  It  is  a»  chanieteristie  of  mitml 
I  diiicuse  and  pericarditis  of  ehildreii  its  it  is  of  aortic  regurgitation  in  mlults. 
The  congested  face  so  frHpienlEy  stvn  in  putiints  wtlh  mitral  diseMi* 
is  rarely  met  with  in  children ;  they  are  always  pallid  and  bloodlew,  and 
emaciated  instead  of  being  full-fleshed. 

In  these  aistis  in  <'hildren,  too,  dropsy  is  only  owswionally  met  with  :  it 
is  comparatively  ture  to  see  a  child  bo]x;le8Bly  swollen,  waterlogged  from 
dilatation  of  the  right  lu-art  9cc)uent  to  mitml  disease. 

Another  symptom  which  I  have  come  to  n^giinl  as  of  very  grave  im|>ort 
is  the  nipioits  and  rep^-ated  evolution  of  tilin^us  nfxiules.  They  go  cspet-ially 
with  i-hnmic  vaKnilitia  and  pericarditis ;  and  so  long  as  the  nodules  continue 
to  appear  there  is  reason  to  fear  progressive  heart-miwhief  from  a  similar 
sub- inflammatory'  pHK-es-s  iu  the  !ibn)U»  tissue  of  valves  ami  pericardium. 
Sudi  eases  do  luidly,  as  a  rule:  they  have  constant  and  repeated  relaiwes, 
ive  heait-mischief,  and  pri^rtw^ive  anaemia.  Ntiirly  nil  I  have 
lave  provcil  fatal  iu  tlie  eours**  uf  a  few  months.  Three  such  examples 
have  been  dcserilied  in  the  clinical  mses  previously  given.  Another  danger 
is  copious  effusion  into  the  }ieri<^inlium  :  this  can  l>e  cstinutted  by  the  in- 
creaaiug  dulue:fii,  mullling  of  the  heart-sound^  aud  upwai-d  displnci-ment  of 
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tlip  apex-bcat.     Yet  Uiis  is  far  lo»4  (■(iiiimon  than  in  adults :  an  a(lh(^^ 
perirartlitis  wiUi  sulwt^juwit  tibrusis  is  the  rule  wilh  chiltlivn,  raihyr  die 
one  with  copious  crt'iision  ;  ;iltlioiigh  I  have  twioe  flecn  thirt  fatal  in  youuj;; 
^rls  about  the  aj^e  of*  pubertv.     A  lee  conimoii  sign  of  the  grtutt^st  gravity    fl 
18  the  sni>crveutiou  of  driiiwy,  indit-aiinj;  extreme  dilatation  of  the  right 
heart.     In  one  inrttanre  umltfr  niy  ol)H4_T\"ati«n  this  followed  a  freKli  atlai-k, 
— ttiniple  m-ute  ililulatiun  without  valve-Iesiou  ;  this  is,  bowcver,  more  oom- 
nion  after  seailatinul  iiephritirf  than  after  at-nift  rheuniatisni. 

Another  svmptoni  wliich  alway:ri  adiU  tn  the  i^ravitv  of  the  pru^noHiH  is 
the  suiKTvention  of  extreme  chorea, — i.e.,  diorctt  so  severe  that  the  jiaticul 
can  hardly  l>e  kept  in  bed  or  obtain  sleep  on  at-t-ount  nf  the  violi»nw  of  tlu? 
jactitotion-i, — t«{KH'ially  if  the  child  ia  a  female  approacblug  the  age  of 
puberty. 

The  alatistlcs  available  are  a»»t  ipiile  satisfacton',  siucc  tbey  niake  ante- 
cedent arthritis  the  fii.ple  test  of  rheiniiatism ;  yet  these  appear  lo  show  a 
s]M^nal  n-laiitm  Ut  exist  Iwtween  liital  ehorea,  rheiiniatif^m,  and  the  agp  of 
puberty,  In  girls.'  The  cuexiutcuee  of  endocarditis  or  of  old  \'alvulardtsc&ae, 
and  still  mure  of  perietirditis,  es]ieeially  if  aceompanietl  by  s'n^us  of  effusion, 
wilh  eniliarnLssc^l,  »|iiirk,  irrej^ulur  ai'tiun  of  ilie  heart,  and  dyspiKoa,  or  of 
very  active  plastic  iutlanimatiuu,  renders  the  condition  more  dangerous  still. 
In  such  taws  the  i)r<>}^n<)siK  nnist  always  Ix*  serimis  and  dciubtful  ;  and  the 
ex|H"ctation  nf  ravnrabic  issue  will  di'pend  chiefly  upon  the  thvUiie  of  the 
caitliae  symptoms,  the  power  of  taking  food,  and  of  rest  in  sleep. 

The  ixTtirn'Ow  of  thronilxwis  adds  a  fresh  element  of  danger.  ^Vs 
previously  .stattxl,  I  liave  twiir  r^-en  death  take  plai'e  in  children  from  jml- 
monary  embolisms  and  pneumonia  due  to  thrtjmbosis, — In  one  lustauoe  of 
Ixith  iliju'  veins,  in  the  other  of  the  right  auricle. 

Lastly,  tlierc  must  Ik?  coiwidcrc<l  the  )K»«ibilit^*,  if  attarlcH  of  arthritis 
are  r(-|M?atod,  fif  permanent  alterations  in  one  or  more  joints,  such  as  thickcii- 
itig  and  ankyk)sis.  TlK>se  events  are,  ai'c^irding  to  my  experience,  rare  in 
early  life.  In  cases  whertr  suppuration  follows  a  s(»-tMlled  rheumatic  attack 
it  is  probable  that  the  couditioii  was  n-allv  j)yicmic. 

Treatment. — The  principles  ujwn  which  a  case  of  acute  rheumatism 
Willi  arthritis  should  be  treateil  at  tlie  outset  are — first.,  to  prevent  fmsh 
chill  to  the  siu'fa(3e ;  sei-nndly,  tt^  ktvp  the  ulVected  pails  at  rtrsl,  so  aa  U> 
lessen  the  flow  of  hlo<Ml  there  and  friction  of  parts,  and  thus  to  lighten' 
inflammation  and  i\>lte\'e  jRiiii.  This  applies  not  only  to  the  joints,  hut 
more  still  to  the  lieart.  Or.  Sibstjn's  oliscrvatioiis  show  how  imjHrrtant  a 
means  this  Is  of  nKKlifying  the  after-effects  of  endocarditis,  Thirdlv,  to 
modify,  if  |K>ssiblc,  by  s|wcific  remedies,  the  fever  and  neutralize  the  irri- 
tant effects  of  the  rheumatic  poisou  on  the  fibrous  tissues  of  Joints  aud 
tendtms ;  fourthly,  to  prevent,  if  p4)ssil)lc,  the  influiiimation  nf  the  endo- 
cardium aud  the  iHnitardium,  or,  if  this  has  set  in,  to  minimize  aud  arrest 


»  SturgCB,  Chorw,  pp.  77-80. 
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it;  auti  la.>4ly,  to  relieve  paiu  directly  hy  nnrxlynca  if  neoetwary.  It  may 
be  thought  that  niauy  of  these  einls  itinnot  he  uttaimnl  with  fci'tuinty ;  siixJ 
indeed  the  stJilrmerts  niiulc  w*  tii  the  cftl-cts  t.f  icniMllcs  hi  rheiinmti^jn  are 
in  !<i>iuu  nsjKrt^  itinflirtin^  and  iiiutatisfiii'tory.  Yet  theii-  iw  eviilrnoe  that 
m06t  if  nut  nil  nf  the  ohjc'-'tJ»  hiid  down  'flii  Ix*  some  of  (htm  cfliN-ted  witJi 
certainly  and  itthci-w  grcsttly  aiih-d  by  tlie  use  of  ivmMies.  In  the  last 
twenty  years  ^rrat  progreKs  has  l)cen  nutde  in  thiH  respect. 

If  the  t«n);ue  U  w«aUil  or  the  lnjweU  are  conj-ttpateij,  n  dow  i>f  one  to 
tlirw*  jrrains  of  i-alomi*]  Hhouhl  1h'  jjiven  at  the  outsit^ — an  excellent  pre- 
liminary to  oUier  treatment.  To  insmv  against  rhill  and  jzive  rwt,  the 
patient  Rhonld  lie  kept  in  bod,  either  Ix-tween  hlankels  or  iu  a  flannel  nlght- 
dnws,  until  some  lirne  a(Vr  the  t('n»{)era(iin'  has  In'i'nmp  nornud  and  all 
syinpt^Hiis  have  ceiwed.  The  tender  joints  sliouhl  Ik-  pluced  in  eUfiy 
positions,  propped  bv  wpft  pllluwy,  and  wnipix-d  in  a  little  tuti\  cot  Inn -wool, 
hnt  not  wrt'ercf!  with  oiK^d  silk  or  p:nrta-iH?relia.  a^  h  usimlly  done:  this 
overheats  the  |Kir(ji,  and  al*),  hy  keeping:  in  a<Tid  peivpinition,  iniTWtws  the 
local  irritation.  If  neee^*ary,  liie  weight  of  llie  iK-delolheji  may  b(!  su(>- 
porr«>d  hy  a  eajre.  If  fh<>  pain  arnl  tenden»es«  an'  ^n-at,  a  Ittlle  lii^nor  opii 
sedativuf?  niav  1h'  sjiriiiklcil  on  the  eotton-wool,  or,  I)etter  mlill,  the  joints 
wrapped  in  light  btindit|L^-s  kept  wet  with  a  lotion  eoutuiuiii^  t«n  grains  of 
hi<'nrl>i>nate  nf  iuxla  and  ten  di-op*^  of  liqtior  opii  sodativn«  to  tin-  oiinee  of 
watt^r,     ThiK  iH  liir  nion*  etfiH'tnal  than  any  applit-alion  of  U'llailonna. 

The  applii'utiou  of  «)ld  in  the  fonn  ol*  water-<ln'ssiiig8  is  adv4K«ted  by 
tor,'  or  even  of  ice,  by  Ksmareh  ;'  but  of  this*  practice  I  Imve  no  exjx-- 
Tipnpe.  It  instated  to  be  sife,  to  n-lieve  pjiiti,  and  to  leswn  the  duiiition  of 
Uie  Joint'«ymptoniH. 

Another  plan  which  has  been  highly  c«.>mmende<l  for  the  relief  of  pain 
ii*  the  hv]»oth'nni('  inieelloii  of  a  otii*-]»«'r-<vnt.  K()lntion  of  cMrholie  a<-id  under 
the  skin  over  the  alllictcd  jitints,  am)  the  apjilieatiou  of  (5irlndiztJ  oil  (one 
in  fifteen). 

The  npplicaliiin  of  hlrsterx,  wlir<'h  eerfaiidv  an*  ttf  ^reat  Rervl'-i*  in  re- 
lie%'inj;  p:nii  by  i-educinj;  etfiisiiin,  in  niliilt^,  is  not  suited  to  eliildreu :  the 
remedy  is  penerally  worse  tJian  the  disease. 

In  t-arly  lile  the  nrthritis  is  seldom  wvere  enouph  to  ret|nire  surh 
a])plie:ilioiis.  It  will  Im'  fnHpienlly  found  snflk-ient  to  apply  tlic  alkaline 
opittto  lotion  and  keep  tlie  part  at  rest.  In  llie  more  ehronie  eases  it  may 
l)e  worth  while  to  flWMire  this  liy  the  applirjition  of  ii  splint. 

The  fever  and  |tain  of  the  arthritis  of  rheumatism  eon  lie  (tubducd  most 
ipiickly  by  the  use  of  saliein  or  salicylate  of  soda.  There  is  a  very 
^neral  a}j^H^>ment  on  thi>4  point,  allhoufrh  opinions  are  still  divei^nt  06  to 
tiieir  ultimate  etli-et  oti  the  duration  of  the  disease  and  the  prevention  of 
eardiao  iuHammationri. 


■  Zit;ii^iu<>ira  HatiillKUrh,  Kut;.  tmiu.,  vol.  xri.  p.  6& 

■  Quoted  by  Scaitur,  up.  oiL 
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The  statistics  receiitlv  publishi-d  by  tbe  Collective  Investigation  Cfun- 
nutt4?c/  baseJ  on  six  hnmlnil  tuid  fitVy-fivc  t-awrf,  give  an  average  diimtion 
of — fever,  8.65  days ;  (miii,  lO.lSdiyy;  wliulo  uttoek,  19,03  days. 

Sulieylato  of  soda  freely  administcTcd  hardly  ever  &ils  to  briDg  down 
temperature  and  n-lieve  the  pain  of  rlieiirantism  in  the  i-wurHc  of  twenty- 
four  to  tbrtv-eiy-ht  htiun*:'  but  there  arc  eovenil  drawliaelu^  to  it«  liwe.  In 
the  first  place,  it  soioetimes  seta  up  nausea  and  vomiting  to  a  distressing 
di^ree.  It  has  uKi  a  depressant  effect  iiptm  the  heart;  tbe  puW  luscs 
strength,  aud  the  lir»t  sound  of  tbe  heart  bcconu.'s  tiiiut,  «>  tliat  in  ten  (aL-«et< 
observed  by  Dr.  Greeuhow  it  was  almost  inaudible.  It  also  produces  in 
certain  va^-Pii  deafnesw,  bu/j;tng  in  the  ears,  vertig'*,  delirium,  lu  extn-nie 
iui^taiiees  the  Hvuiptuiu.s  liave  Urn  alanniug,  sueb  an  great  prostration, 
violent  delirium,  albuminuria,  eollaiidc.  These  resultp  tKieiir  nmoh  less 
fi-e<picnlly  io  children  than  in  adiihs ;  yet,  in  view  of  the  pnjncues*  to  heart- 
attW^tiiin  in  the  young,  it  is  well  (<►  nw  a  depressint  dnig  with  rnution. 
Hut  in  truth  it  is  only  iKvasionally  in  ebildrtru  that  the  |jaiu  aud  fever  are 
sufficieutly  im|)ortant  to  retpiire  its  administration.  If  tJie  joint-symptonia 
are  severe,  however,  and  tenii>pratnif  much  rai^-d,  salieylate  oi'  soda  will 
reduce  tin  in  luttn?  ([uiekly  tlian  any  other  remwly.  It  should  be  givui  for 
the  first  twenlj'-ibnror  foity-eight  hours,  aud  after  that  saliciu  be  t<nbstituted 
f(fr  it;  for  saliein  iias  little  if  any  of  the  evil  properties  of  sjUirylate  of  stnla, 
although  it  apfK-an*  to  at;t  thmugh  itH  conversion  iuto  salicylic  &l'h\  iu  tiie 
bloody  through  the  action  of  piyaliu  or  other  ferment-.'  Possibly  it  OA-i^ 
less  violently  lM?caiise  more  gnulually  pa-saed  into  the  nireulation  j  it  ecr- 
taiidy  protlut^'s  its  elfert  mon-  slowly.  In  all  hut  the  most  severe  caws 
salioin  is,  then,  i)ix'fL-rablo  to  <alieylate  of  sotla,  aud  may  lie  given  for  a 
day  or  two  in  do^e^  of  five  to  eight  grains  every  tlircc  to  four  hours  to  a 
child  of  five,  mixed  with  water  and  syrup  of  orange. 

The  saliein  should  i>e  continued  in  less  fn^juent  dosra  for  some  days 
after  all  rtvinptoma  have  ceased,  or  a  ivlapse  is  liable  to  oectir.  These  reme- 
dies will  siTVf  tlie  pnrpo*>  of  nHlucing  the  temperatnrp  and  the  arthritis, 
but,  unfortunately,  they  aeem  neither  to  prevent  the  oecurreuce  of  carditis 
nor  to  arrest  or  modily  it  when  develoi»cd.  The  statistics  adtluced  at  the 
deliate  im  this  t»uhjert  at  the  \[ediral  .S«x*iety  of  Loudon  in  IJ^Hl  -showed  no 
distinct  iwwer  of  salicylates  or  sjdiein  to  prevent  heart-affection.  It  would 
have  apix-aK-d  probable  tliat  a  drug  which  cut  short  tl»e  arthritic  manifesta- 
tions of  tlie  rliennintic.  poi?on  would  also  prevent  or  arrest  wliat  arc  believed 
to  be  similar  changes  in  the  etirdiac  valvw  aud  perirtmlinm  ;  bnt  this  had 
not  provtxi  so,  aud  I  Imve  obsen-ed  tliat  tltc  evolution  of  nodules,  which 


1  Report  of  Collective  Invcsti^tttion  Committefl,  vol.  {v.,  1866,  p.  76. 

*  The  KepoK  previously  quoted  records  tventy-tiro  ca»e»  tmt  of  two  liundnxl  uul 
nincty-eix  nvaunl  bv  Hidk-jrluta  and  solicin  in  which  they  were  tDefTectUAl.  Tbe  datm 
given  WL'rc  prububly  too  Hinidl  ttad  at  tou  lon^  tnttrviiU. 

■Senator,  iu  Zicnis»ou'a  Uiiodbuvti,  Kng.  tnuis.,  vol.  xvi. p.  1040;  pcctccript  ^y  Dr, 
BttchonBa  fiiuil«r. 
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y  be  taken,  {>erhaps,  as  tin;  extcniu!  iiulox  of  wlmt  is  going  on  in  tim 
fibrous  tissiii-s  of  the  heart,  continues  to  develop  in  spite  of  the  steady 
adoiuiiftt ration  iif  saliinn.  The  unlv  trealmeut  whit-li  *!au  rlaim  to  nhow  good 
evidence  of  |K>wTr  in  tliis  rfs|>ot't  is  timt  hy  alkalies.  Statistics  are  not 
a]way.<4  reHahlc,  but  the  cumulative  weight  of  several  indejx'ndent  results  is 
uuiifiidt-ralile. 

Fuller  had  niuc  i-am^  of  heart-diseast;  only  out  of  four  hundred  and 
spventwn  owos  treiit<KJ  hy  alkalies,  Chambers  nine  out  of  ono  hundred  and 
seventy-four,  DickiiiHou  one  oiii  uf  lortyH-ighl,  Ou  the  other  hand,  tlie 
two  latter  observers  hod  five  out  of  twenty-six  and  thirty-four  out  uf  one 
hiuidrctl  and  tliirtpon  in  luitientx  treated  in  other  way^.'  Monyjver,  the 
iullueixvr  of  alkalic:^  in  militating  ihtr  joint-symptoiiii?  an<l  ^^hortening  their 
ociurse  appears  distinetly  favorable,  althuiigh  much  Icsd  decided  and  rapid 
tJian  tlial  of  t>ali<*in  and  the  salicylates.  The  recent  statistics  of  the  Colleo- 
tivH  Invi?^tig:itir>n  K<'|Hirt '  give  an  average  duration  of  fever  1U.2;3  days, 
19  days,  whole  attuc*k  iiii.'i  days, — much  mon'  prolongixl  than  (siscs 
ouder  salicylates  and  i^idiein  given  ubuvc.  Alkalies  should,  then,  be  given 
in  uimbination,  Nilts  of  soi^la  in  preferen(y>  to  th«r%>  of  ]^xita.sh,  us  being  less 
depreasaut.  With  tlie  salieylutc  of.siKlu,  mix  to  ten  grains  of  biearlxaiatc  of 
soda ;  the  mrae  with  the  salieiu.  Tlic  aniouut  of  alkali  must  bo  regulated 
by  the  slate  of  the  urine;  enough  slmnM  Iw  given  to  keep  It  neutral  or 
fllightly  alkaline.  If,  Unwcver,  cndiHtHnlili.'-  or  |jcrieunlitis  eouM-  on,  the 
aalioylatcs  or  salicin  should  be  at  ouoc  stopfied,  and  the  alkali  giveu  in  freer 
doses, — ten  to  fifteen  graini*  cverv  four  hours,  with  half  a  drat^hm  of  t«vTup 
in  half  an  nnuce  of  M-ater.  In  severe  and  olistinatt'  voava  itf  eudinarditis 
or  pcTitTinlitis,  when  there  la  high  temperature,  |Uilpitation,  cardiac  dyspucea, 
ami  distress,  quinine  shuuld  be  given  in  addition,  in  doses  of  two  to  three 
grains  every  (bur  lumrs  for  a  child  live  years  old.  Tins  may  ln'  dime  by 
giving  ten-grain  dosea  of  eitnite  of  so*lii,  two  graitis  of  fjuiuine,  and  five 
grains  of  citric  acid  :  or  the  neid  hydrobromate  of  ({ninine  may  l)e  given 
every  four  hours  alteniately  with  the  alkali.  This  i^ll  is  extremely  soluble 
(ten  grains  to  oiic>  <Ira<>hni),  so  that  the  dose  can  Im?  administert^d  in  a  single 
tcaspoonful  of  water ;  and  it  ha.H  also  the  advantage  of  being  less  liable  to 
cause  sickness  than  the  sulphate. 

Many  oilier  dnign  have  In-en  advot^ed  in  the  ti-catmcut  of  rheimutism, 
•ome  of  which  an-  usi-U::-s,  others  liormiul,  or  even  dangerous.  Among 
Uie  latter  must  lie  nientione<l  Hutiniony,  aconite,  junl  venilria.  Their  aillon 
on  Uju  j(»inl-condition  is  uncvriain,  and,  although  the  two  latter  have  dis- 
tinct antipyretic  properties,  the  fact  that  they  are,  like  antimony,  heart- 
depressants,  and  of  even  more  dangerous  power,  negati%i!H  tJieir  use  in  this 
dtsQMC,  especially  ia  children. 


1  The  «tati«Uai  of  th»  OoUpoUrc  InvwUgittiua  Committee,  uorortaiwtcly,  f^vt  no  ia- 
brmation  on  (hii  point 

■Oull.  iQv.  Bop.,  vol.  iv.,  1888,  p.  76. 
Toi„  I.— fi3 


1 


kTISM. 

Colohicum  ha.s  not  the  same  speoifir  inHiii^noe  iu  rhoiimatiflm  as  in  gout 
As  with  9o  niauy  other  dnigs,  cases  have  bueu  recorded  in  whiclt  it  Itas 
seemingly  helpt-d  to  Hhorten  tlie  attack  ;  but  \i  is  depressant,  and  the  roUef 
of  arthritiii  <'au  be  cHeeted  better  by  other  means. 

iodide  of  potassium  is  ([uite  iuefHeieut,  or  rather  it  would  ncem  to  haw 
a  retarding  eflTM^t,  the  ca.-^'rf  tn-aled  witli  t^ali(■ylates  and  iodide  together  show- 
ing, in  the  Collective  Statiatics  referred  to,  the  highest  average  duration. 

Nitre  and  leraon-juiee,  each  highly  extolled  at  one  time,  are  distinctly 
inferior  to  nalirin,  the  salicylate's,  and  idkalii's. 

In  casea  of  high  temperature  favorable  results  follow  the  use  of  antipy* 
fin,  which  is  adv<x«ted  by  Frankel,  who  reports  on  thirty-four  cases;  and 
I  have  seen  pqually  go()d  reaultH  llillow  the  use  of  antifebrin ;  but  I  have 
never  hai:l  occasion  to  use  thuiw  drugs  in  the  case  of  children.  Under  both 
I  have  ai'eu  serious  tiyu<^>iiul  attacks  ooL'ur  u)  adults,  aud  I  tdiould  hesitate 
to  use  them  at  all  freely  with  little  children. 

In  my  hands  tlie  results  witli  salol  have  been  uu&vorable.  It  appears 
to  combine  the  objectionable  c|ualitieu  of  lialic^'lic  and  caHK>li<;  acids,  of 
which  it  is  a  compound,  without  marked  cft'ect  upon  tlie  arthritis. 

The  following  table,  obtained  from  the  very  valuable  K<'|wjrt  of  the  Col- 
lective luvestigation  Committee  so  often  referred  to,  draw'u  up  by  Dr. 
Wliipham,  gives  the  relative  results  of  diffcrcat  forms  of  troitmcnt : 


AvcKAiiR  UrRATioM  (m  Datb)  or 

TBK*TllE!rT.  FrVKK.  PAtS,  ?^?!i 

ATTACK. 

rbtM  (sodium  ur  potuaiuni) (173  can'^.)  (ITlcAue.)  (167  cauw.) 

8.eddu.V8.  10.18  dnyi.  19.08  daji. 

cylicKcid (9ca8e».)  (9  caaos.)  (8  case*. ) 

18.8  duya.  10.7d«>-s.  10.7  dayiL 

Bin (14  cases.)  (14  ca»c*.)  (14  r^awv.) 

IJ.28  du.r».  16.07  days.  2S.02  daji. 

Alkalica (26  c«m».)  ('JR  <»«ei.)  (26  cmm.) 

13.23  duvs.  19.0  days.  34J.HO  days. 

Alkaiieo  and  then  DalicylatM f23ca»*^w.)  (22  caMc)  (21  case*. ) 

1 1 .64  daya.  13.90  daya.  22.23  daya. 

Salicy!aU«  and  alkaliM  (combined)    .....    (IVcuwn.)  (11  case*.)  (18  oa«a.) 

loss  dnya.  16.64  diiyB.  84.92  dayL 

Salicylates  and  Uien  alkaliM (I9ctL»e«.]  (IScasw).  (17  ca«a».) 

1076  days.  18.16  days.  8D.04  d«ya. 

Salictn  and  alkalice (S  niM«.)  (8ctu«.)  (8  cawa.) 

11.lt  ilays.  ID. 8  dayit.  24.0  days. 

Salicylates  and  potauiuni  i^idida (7  tomv.)  (6  riuc<i.)  (7  caacs.) 

17.14  <!»>-«.  24.16  days.  46  days. 

Salicylates  and  iroD (ISoisM.)  (If)  cams.)  (18  cam.) 

11.77  day*.  10.8!*  days.  27.7  dayi. 

Salicylate  iind  Umiot (16  cau«.}  (16  iaui«.)  (16om«.) 

Bdnyi.  10.18  days.  1B.G8  days. 

Atkallca  and  opium (R<-a«ei.)  (6  caeM.)  (8  caaea.) 

10.76  days.  12.60  day«.  16.76  days. 

Salicylates,  then  iroa  and  quinine (5  cases.)  (6  oaaet.}  (6  cM«.) 

10  days.  18.6  dayi.  SaSS  dayi. 


RIfeuUATISM. 

ATEHAaE  DrniTTOK  (nr  Dat»)  of 

TRUTMurr.  Fbter.  Pxih.  Arntci 

SftUcyUtw  KQil  upium (10  l-aum.)  (II  caMat.)  (9  ciues.) 

O.D  dajh.  8.46  d»ys.  80.3  Jh)S. 

SRlicylstts  uid  Mistcn (7  owes.)  (7caiw>s.)  ((!(««».) 

0.14  dayB.  12  dnjii.  1A.88  days. 

Alkmlin  and  then  quinina (0  cimm.)  [ttrttM>h.)  (G  voAes.) 

13.fi  days.  21.8  days.  Sfi  days. 

SftlicylaUB  and  quinine (41  caiw.)  (Scaam.)  (ft  cufi«a.) 

^^^^  lO.ftdajn.  ITdoya.  81.6  days. 

^       It  lias  been  .said  that  whnn  rndiM-anlitiH  or  jMTKiiniitis  c-omps  on,  the 
BalkiJino  trtiitmuiit  slioiild  1h'  luloptitl,  an  j^^iviug  t}ie  Ixti^t  ivKiiltg,  salicylalc-a 
J  W  salioin  boine;  discHmtinnod,  and  quitiini'  wilistitutod  if  the  temiHTatiire 
runs  high.     \Vnnn  |>mdti(*ri  to  the  pnwordiu  may  U'  iisefhl  in  endoraitlitis, 
but  1  vnu  !*«!  uo  advanta^  to  be  )^iucd  by  tlie  applit-ation  ut*  blisters  <ir 
lecrliert,  a^  adv<x'm«l  i)y  *)iue.     There  is  do  t«nne<'tion  Iwlween  the  circida- 
Btion  in  the  sk'tu  and  that  of  tlie  endiKurdium.     With  pericarditis  it  \»  dif- 
ferent :  there  the  siiperfieini  ves.'^els  have  free  iKimmiinieation  witli  itmse  of  the 
parietal  |>eri<«iTlinm,  and  Uk-aI  deph-tion  of  tlie  Aiirfaite  ninst  din-ctly  n'lieve 
Htlie  byiMTiuuiia  of  the  »eroitti  membraue  below.     At  the  cnitiH't  nf  perimr^ 
ditls,  one  to  throe  leeehos,  aecordinjr  to  the  fljc^  of  the  ehild,  arc  often  of 

■distinet  8er\-ioe.  Care  miwt  l)e  taken  that  the  hlee<lin;^  from  the  leeeh-bites 
.docs  not  go  on  too  fnxily  after  their  rejnoval.  I  have  twioe  seen  serious  en- 
feeblcmcut  of  the  heart  from  too  ^rent  ivss  of  blood  throu>rh  careles^ineHS  iu 
tbia  re8()eet.  Blisters,  on  the  otlier  hand,  .-iceni  uf  chief  ttihie  when  there  is 
eSusioD  ;  not  in  the  early  stu^-  of  oetive  intlaninmtitm.    They  raiiw  clilldren 

Ituuoyanoe  and  distress,  and  should  not  be  resorted  to  without  jrofKl  reason. 
If  in  endrx-anlitis  or  |>eriranlitis  the  at^tion  of  tlie  heart  is  rapid  and 
turbulent,  three  to  five  dropH  of  tineture  of  digitalis  may  lie  given  every 
four  hours  to  a  child  of  five  y«irfl  for  twelve  or  twenty-four  hours,  after 
which  it  should  Im?  given  less  freipiently.  Yet  it  must  I»e  administert'd 
cautiously  :  it  is  n  dangemiis  remedy  when  there  is  much  |>en<'ardial  eniision, 
or  if  the  Iieart  is  greatly  emlmrras-sed  by  thickened  odheivnt  perieardium. 
When  the  palpitation  is  due  to  leebleness  or  dilatation,  digitalis  has  great 
power  to  3tea<ly  and  give  tone  and  foree  to  the  rardi:u:coiitraetiuns.  Although 
»timubnts  should  be  avoided  if  [Kissible,  they  are  sometimes  neccssarj'  when 
signs  of  heart-failure  appear.  In  sueh  easrs  they  may  be  given  freely  to 
the  amount  iif  three  ounces  of  wine  and  one  and  a  half  iiunees  of  brandy 
iu  the  twenty-four  hours.  Alcohol  is  wonderfully  well  borne  by  ehildren  ; 
ftod  it  IB  to  be  not*-*!  that  it  prnchHiee  little  excitement,  bnt  ratJier  acts  as  a 
aedative.  For  yunng  ehildren  it  is  one  of  the  best  of  sedatives,  often  as 
effbcttud  as,  and  mon^  safe  than,  opitim. 
^H  A  remedy  of  immense  value  in  most  stiiges  and  fonns  of  rheiimatio 
^^fever  is  opiimi.  1(  may  Ik-  re(]uirc«l  to  east*  pain  and  restlessness  imd  pro- 
duce sleep.     It  nmy  be  given  freely  iu  doses  of  one  to  tiire<'  minims  every 
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four  hours  for  a  fhild  of  five  yfara,  if  there  in  no  ooncniTent  pneumonia  or 
limnciiitiH.  The  voniiliug  whicii  bometimort  sets  iu  at  the  flow*  of  1)0^(11^ 
ditls  should  be  eumlMitcd  by  ioe»  by  small  doses  of  hydpiK'\-anie  aoJd  and 
soda,  and  by  the  siilwtltutiun  uf  nutrient  enemata  fur  tu'elve  hours  fur  food 
by  tlje  mouth.  If  chorea  is  seven-,  and  the  {tatieut  cannot  get  sleep  on 
account  of  the  coU!?lant  movement,  chloral  uikI  bromide  may  be  given  in 
doses  of  five  grainH  of  each  in  »ymp  of  orange  every  four  hours  until 
dntwsiuesM  comes  on. 

Once  in  my  cvpcrienee  obstinate  sleeplessness  was  found  to  dejiend  upon 
pain  caused  by  tJie  inrei^^nt  j.-utitatiun  tif  an  arm  uf  which  the  wrist  was 
swollen  and  tender  fntai  acute  arthriti:?:  Imnda^ing  the  arm  to  tlic  .side  in 
a  eomfortable  position  relieved  the  diftieulry  for  the  time,  aiid  the  adminis- 
tration  of  saliein  quickly  removed  tlie  joint-tender ne»^,  and  sleep  followed 
witlinut  narcotic. 

When  tlie  t*'jniH*rature  lias  come  down  and  n^nmiued  uoriuul  for  a  wwJt, 
iron  should  bo  ^iven  for  the  antemia  which,  as  haa  been  stated  already,  is  m 
marked  in  the  rhenuutti.'im  of  childhood.  The  citrate  of  iron  in  duees  of  five 
to  MX  grains,  witli  leu  to  fifteen  grains  of  citrate  of  stKla  and  syrup  of  ginger 
in  half  an  ounce  of  water,  should  be  given  an  a  precaution  against  relapse, 
especially  if  there  has  Iteen  any  cardiac  infiamniation ;  or  citrate  of  iron  and 
qniitiue  five  grains  with  citrate  of  scxlaor  |>otJish  in  the  same  way,  with  two 
drachms  each  of  water  and  chloi*oform-water ;  but  in  this  case  five  grains 
of  citritr  acid  or  a  teas|KHinful  of  lemon-juice  must  be  added,  to  prevent  the 
precipitiition  of  the  ((niiiine  by  the  excess  of  alkali  which  is  practicallv 
always  present  iu  the  soda  ur  potash  -ailt.  If  the  nmemia  is  extreme,  or  tlie 
elin)nic  sympt^niK  |>ersist,  arsenic  should  be  given  with  inin  iu  the  form  of 
two  drrtps  of  liquor  |)otJL«sii  arsenitis  in  two  drachms  of  wine  of  iron  twice  a 
day  after  food.  This  is  the  most  elficicnt  i>f  all  drugs  iu  the  restoration  of 
red  bhxxl-eorjHisclcs ;  it  should  not,  however,  be  prescrilMxl  until  all  symp- 
toms of  active  inflantruiition  are  over,  for  it  stirs  up  h>'pora;mia  in  skin  and 
mucous  mcnibraues,  as  evidcnanl  by  the  rcddenetl  oonjinirtivn  and  tongne 
and  flushed  skin  produced  by  full  dosi-s  of  the  drug,  and  may  prrsumably 
aflfecrt  filiniiis  stn^-turos  and  serous  membranes  iu  like  manner. 

The  crylhenui  goes  with  the  snltsidence  of  the  other  s\'mptoms,  and 
rc<|uires,  as  a  rule,  no  spei-ial  trealmeut.  Tonsillitis  yields  to  salicylates 
and  saliinu  with  great  readiness. 

The  diet  in  casw  of  rheunmtism  does  not  call  for  the  close  limitadou 
which  is  iLSiially  enfmre*!.  When  the  temjjerature  is  raised,  and  a<'ntf 
symptoms  are  present,  it  should  consist  entirely  of  beef  tea  or  broth  witli 
milk.  Iu  cases  of  great  antemia  or  prostration,  Valentine's  meat  juice,  or 
even  raw  meat  pulp  it.-tclf  if  it  can  be  taken,  should  be  given  as  blood- 
reaturers ;  and  selfMligcsting  foods,  or  pejitonized  milk,  are  most  useful.  As 
the  fever  declines,  light  pudding,  eggs,  hrewl-and-bntter,  and  tea  may  be 
permitt«l ;  and  thus  the  jiatieut  may  |ia.-«  on  to  fish  or  meat. 

Large  quantities  of  sugar  are  tlieuretically  objectionable,  as  tending  to 
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lacHo  fermentation.  The  patient  t^buuM  rest  in  bod  fur  at  least  teo 
davH  &i\er  all  acute  Avmptonut  have  finally  disap|M>atv(I,  »o  as  to  insure 
agaioM  chill  uik)  pit^^on'e  i>xtrenK>  fpiiotiieuM  ui'  i^aniiac  aetion. 

Prevention. — A  ehild  who  lias  once  had  aeuie  rheumatism  is  prone  to 
liave  it  ajr-iin,  the  temlenry  pnuiiially  bw^nminp  leas  a«  age  incn-aws.  A 
child  born  of  rlu-tiiiialie  MtiK'k  lias  also  a  s{Ht'iul  liability  to  the  distuse.  lu 
both  cases  precautions  shuuld  be  tukeu  to  protect  those  who  are  thus  prcdis- 
|Mis(d  fmm  ovt'rhcatiiip,  <-hill,  and  ovcr-fatijin*',  tlu'  prcjit  winrfes  <if  rlipumn- 
ti^m.  To  Uiis  end,  the  child  sliuuld  not  ix?-ki>j>t  too  temJii'ly,  bnl  htiould  l)e 
kept  out  of  hot,  oiose  rooms,  should  live  in  a  cool  and  even  tem|ierature, 
hIiouIiI  Ih»  clotlun]  in  wimiIIi'u  iipxt  thf  skin,  while  the  IhhIv  Ih  hardenwl  by 
Itpid  salt-water  i)athg  and  vigoroui*  frietiuu.  Iti  ejLse  of  a<rideuUil  exp^jtiurc 
to  cold  or  wet,  brisk  exercise  should  bo  taken  until  a  ftill  glow  of  waimtli 
is  experienoixl,  and  damp  clothes  elianged  at  the  earliest  moment.  When 
luated  or  nvcrtired  l)y  st-vere  exertion,  standiiij:  about  iu  c(wl  air  should  Iw 
carefully  avoided,  and  the  bixly  pn»t4'cteU  a^innt  chill  by  an  extra  covcnn(j; 
nntil  it  cools  down  a^in.  I>amp  air  and  cold  eoil  and  variable  climate 
fihould  Iw  avoidc*!.  When  ein'iimstatirt^  |)ennit.  the  rfu^umatie  child  sliould 
be  removed  to  a  dry,  warm  cMniutc,  with  sandy  S4h1,  in  a  situation  not  over- 
■  crowded  with  trcce,  exposed  to  sunlight,  and  with  a  free  circulation  of  air. 

P        Chroi 


CHRONIC  RHEUMATISM. 


I 


Chronic  Rheumatiain  is  mre  in  rhildn'n,— <much  more  rare  than  in 
adulta  It  is  to  be  distinguisheil  from  the  rela]»sing  form  of  acute  rheuma- 
tism, where  fresh  exacerbations  of  a  niit<l  kind — sometinu^  nothinf^  more 
than  stiflnR«4  and  va^ic  |Miins  without  swclliuj^ — recur  from  lime  to  time. 
But  in  oerlain  eases  affections  of  the  joints,  sueii  as  cffiisions  or  ankylosis, 
do  remain  in  chronic  form  after  an  a^'ute  attack.  Heno<-h  sjniaks  of  exoa- 
toscH  and  Ixmy  fomiatitius  in  the  nni^tli-«  and  tcixlons  as  liable  to  Im-  devel- 
opoil  iu  rlicuMiatic  children,  (xvasionally  to  such  a  degree  as  to  convert  a 
large  part  of  the  muscular  and  tondintius  system  into  a  Ixiny  maae,  rendering 
almottt  every  movement  of  the  ImhIv  iiujMissible. 

For  inveterately  clironic  cases,  medicinal  Ijatha  of  sulphuretted  waters, 
or  brine  baths,  or  hot  sprinfi-*  ftf  other  kinds,  atfoni  tfic  moat  liofM'ful  In'at- 
ment,  the  more  stimulating  waters  or  the  simpler  wafni  baths  being  used, 
according  as  the  promotion  of  alisorptioD  or  the  wlief  of  i»ain  is  the  chief 
Wrapping  the  joints  in  wool  impn'iriiatiHl  with  pine  oil,  which 
keeps  up  a  const;int  mild  stimulation,  is  an  ixcx-llent  plan  in  slighter  casca. 
For  tiie  more  wmfirmed  and  severe,  small  blisters  re|>eatc«l  from  time  to 
time,  or  the  appluution  of  tiieate  of  merciury  in  mild  form  (fn>m  two  to  five 
per  cent.),  arc  more  useful,  t^hcr  counter-irritants,  such  as  the  tincture 
of  iodine  [winted  over  the  joint,  or  a  stimulating  arhl  aniMlyne  liniment  of 
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<dilorofbnn  and  iM^IIadonim,  liavc  their  pliioc  in  treatment.  Internatlr, 
iodide  of  [lotui^sium  utlurds  |>erlmiJ!i  some  lii-Ip  m  reducing  the  chrome  con- 
gbiiUou  uf  the  (Hirt«  and  the  resultant  exudation. 


RHEUMATOID  ARTHRITIS. 

Definition. — A  chronic  diseoac  of  the  joints,  chanicterized  by  alow 
iiiHommatorv  ami  dcpiiiemtive  <:hau^;v»i  of  the  articular  structurtw,  and 
Icadiu};  to  distortion  uiid  other  deformity. 

EtiQlQ(r7. — Itlioiiiiiatoid  tirthriiis  (arthritii*  deformaiiK)  can  hanlly  be 
called  a  ehild*H  di^^caHe,  fi>r  it  is  as  rare  in  chiUlhood  as  acute  rheiiniati^^in  is 
cttininoii,  yH  it  must  not  Ik*  |uL4S(>d  over  without  brief  nieotton.  Sir  A. 
Garrud  afliruu  that  he  lias  seeu  it  io  scvcrci^t  form  in  childi-cn  of  ten  or 
twelve  yours ;  Dr.  "West  records  a  few  eaw?«,  and  !!})eak8  of  it  as  most  rare. 
I  liave  i'cpn  three  ea&eH  in  little  rliildn'u  which  pri'senteil  all  the  Mutptonui 
of  rheuumtuid  arthritis.  Seeing  that  rheumatoid  arthritis  sometimes  re- 
nuiinH  OH  a  chronic  t«e4|nel  of  genuine  rtieuniatitsui,  it  might  t)e  ex|)eL!t«d  to 
be  more  cummon  in  cluldren  than  it  is;  yet  I  have  never  seeu  it  in  this 
relation.  In  each  instance  which  has  come  under  my  ol*ser\'ation  it  resulted 
fnmi  the  direct  and  siistaiuwi  (iivcration  of  certain  potent  cuu^'d,  cold,  damp, 
feeble  hesdth,  and  othiT  dcpn<?«ing  uuiditioiiH. 

Patboloery  and  Morbid  Anatomy. — This  must  be  pi-e^umed  to  l)e  the 
same  as  tlmt  met  witli  m  ^iimilHr  rtmditiont*  in  arlidts,  altbotigb  T  know  of 
po  instance  in  whicli  this  has  lieen  actually  verified  by  po»t-mortem  exanii- 
oatiou.  The  condition  is,  no  doubt,  one  of  chronic  iuflammiitori*  rhan^ 
affecting  all  the  joint-structures,  wirtilagcs,  bones,  synovial  racnibmne,  Uga- 
meutA,  and  extending  even  tu  tendoiu^  and  muscles.  Tlierif  ifl  more  or  Ib« 
complete  absorption  of  the  cartilages,  wearing  away  of  the  dcniKled  boats, 
formation  of  new  bony  growths  ahmg  the  free  margins  of  (he  cartilages, 
and  the  ossifnatlon  may  I'xieiid  tn  the  tcmlons  and  ra|)Mde.  With  these 
changes  arc  associati'd  wnstiog  and  fiitly  degeneration  »{  the  muscles  and 
tendims  relalrxl  to  the  joint. 

Symptoms. — The  distiusc  exhibits  no  B|teeial  features  in  the  case  of 
cluldren.  It  is  ass<K-iated  with  tlic  smaller  joints  of  the  extremities,  the 
fonn  fouiKl  in  younger  adult  patients,  ns  eimtm8(efl  with  that  affe<-ting  the 
larger  joints,  which  is,  1  think,  soh'ly  a  senile  cliange.  It  Itegins  pml>ably 
in  the  same  way  with  fugitive  articular  jMiins,  then  stiflness,  es|>ecially  after 
the  joints  have  not  been  moved  for  some  time,  ha  Hrst  thing  in  the  morning. 
Then  comes  a  liltle  Hwelling  of  the  articular  ends  of  the  Unu«,  with  |>er- 
haps slight  teuderucss.  Xcjct  fiilluws  some  displacement,  OMiug  to  altered 
s]ia]>e,  the  fonnation  of  nixlulcs,  cxercscenees,  and  erosion  of  cartilage,  and 
the  parts  grate  on  niuvemcnt. 

I'erhaps  the  most  striking  part  of  the  atfection  is  the  singular  wasliu, 
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the  muscles  winch  are  in  relation  to  the  joint.  This*  is  Ix'st  seen  in  the 
IianiLt,  whic;h  are  most  often  the  fiwt  inart.-*  aliitleil,  when  the  utntjihy  of 
llic  I'Xtcnsore,  toj!:*'thcr  with  the  deflection  of  the  pluilaiigcd  to  the  ulnar  or 
less  commonly  to  the  radial  side,  and  the  tloxing  oi'  the  fingerg,  gives  the 
IiuihI  the  jieeidiar  chiw-like  M[i])eani]K-e  wliieh  is  ahsnhitclv  charai'tcriKtia 
With  this  are  thinning  ami  glip»sinf;<6  of  skin  over  the  ull'ect^-il  jurts. 

All  these  changes  are  occasionally  mot  with  in  their  typical  form  in 
children,  and,  inii.-4iiiurh  a.s  tliiy  dilVer  in  m4)  resjK>ct  frtim  the  ayuiplomH  met 
with  in  adults,  itnjuire  no  detailt'd  dcsfriptiun  here. 

There  is  now  at  the  Hnspitnl  for  8ick  Children,  under  the  core  of  my 
colleague  Dr.  Stur^-s,  a  little  Ixiy  three  years  old  who  |iresenls  llu^  clutrno- 
terietie  signs  *»f  rheumatoid  aithritis.  The  child  has  had  Bweliings  of  tlie 
joints  with  lenderiie-w  sinoe  the  age  of  eiglitr<'n  tnontlis.  The  fingers,  wrists, 
ellxiw.H.  sliiHilders,  knws,  and  ankle?*  an-  all  affV-cte*!.  In  the  larger  ji>ints 
there  is  alight  dluBion,  and  in  the  elltow  and  slumlder  crepitus  on  niove- 
meiit.  The  ends  of  the  phalaugee  are  enlarged.  The  muftclcs  related  to 
the  affpcted  parts  are  very  greatly  wasteil.  The  lymphatic  glarals  in  the 
arms  are  greatly  eulaipxi.  The  rhild  has  signs  of  rickets ;  and  the  ijue^iun 
has  Ijeen  raised  as  to  whether  tlie  condition  might  not  be  connected  witli  this 
nfi'eetion  or  with  eongenitjd  syphilis.  I  examinnl  the  child  aeveral  times, 
and  came  to  the  oonelusiuu  that  the  case  was  one  of  genuine  rheumatoid 
arthritis. 

Diag^noais, — It  is  extremely  difficult  to  distinguish  rheumatoid  artlirilis 
fmm  tlu'  more  (-lironic  or  wdiac-ute  fonns  of  genuine  rheiimatisui  until  the 
cJuuiK'teristic  deformities  have  been  develo|tcd.  Indeed,  in  many  crises 
aithritia  deformans  would  ap[)ear  to  be  a  later  develttpment  or  sequela  of 
the  acute  forni.  Bin  when  the  enlargement  of  the  joints,  the  erepitus  on 
movement,  the  wasting  of  muscles,  the  thinned  glossy  skin,  and  the  distor- 
tion of  tJie  fingers  arise,  there  is  no  further  difficulty  in  determining  the 
exact  nature  of  the  dis<3ise. 

Pro^oeie. — Ca.'»es  of  thi?  kind  are  so  rare  in  children  that  hut  scanty 
tneiins  of  forming  a  judgment  as  to  its  course  and  issue  are  avaiUdile.  The 
prognosis  in  the  taae  of  a  chlKI  might  fairly  lit!  expected  to  be  mure  fav(»r- 
nble  than  with  an  adult  ;  and  one  or  two  cases  where  the  attacks  have  been 
slight  have  apparently  ended  in  recnven.*  more  or  leas  complete. 

But  in  tlie  more  severe  cases  rheumatoid  arthritis  is  as  jiersistent  as 
with  adults;  although  it  is  capable  of  lieing  nuxlificd  by  trtuitment  and  is 
attemU-d  with  no  innnwliate  danjicr  to  life.  Tiie  feeble  health  with  which 
it  is  associated  is  a  cnuse  nither  than  a  eon.se(|uenee  of  the  disease. 

Treatnaent. — The  affection  being  es]ieeially  asstx-iateil  witli  enfeebled 
general  hcjildi,  all  lowering  or  dnistic  treatment  Is  not  only  useless,  hut 
positiveJy  injurious.  I  have  ollen  observed  serious  a^ravation  of  all  the 
symptonLs  to  follow  severe  treatment  by  purges,  alkalies,  and  L'()Ichi('um, 
with  low  diet,  pres(!rilied  under  the  nustakcn  impression  that  the  discriLse 
to  be  dealt  with  was  tnic  gout,  or  genuine  rheunuitisiu,  and  on  the  other 
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hand  have  seen  remarkable  improvement  result  from  the  change  to  more 
tonic  treatment  and  more  generous  diet.  Everything  which  tends  to  im- 
prove general  healUi  and  nutrition  is  beneficial  in  rheumatoid  arthritis.  A 
warm^  dry,  sunny  climate,  simple  nutritious  food,  and  warm  clothing  are 
of  the  first  importance.  And  loc-ally  as  well  as  generally  all  severe 
measures  are  hurtful.  The  joints  will  not  bear  blisters  or  strong  stimu- 
lating applications  or  counter-irritants.  These  tend  to  increase  the  morbid 
changes  going  on  in  and  around  the  joints.  A  weak  solution  of  iodine 
with  glycerin — fifteen  drops  of  the  former  and  a  drachm  of  the  latter  to 
the  ounce  of  water — may  be  applied  under  oiled  silk  or  the  jiine-oil  wool, 
but  nothing  more.  Grentle  rubbing  and  exercise  of  the  joint  help  to  keep 
the  movement  free.  Much  benefit  sometimes  follows  the  administration  of 
iodide  of  potassium  and  arsenic.  Three  grains  of  the  latter,  with  two 
drops  of  liquor  potassii  arsenitis  and  two  drachms  of  wine  of  iron  in  six 
drachms  of  water,  may  be  given  twice  a  day.  In  children  cod-liver  oil  may 
be  added  with  advantage. 

But  the  means  which  do  most  good  are  hot  baths,  esiiecially  those  of  a 
stimulating  kind,  such  as  the  sulphur  waters  and  brine  and  mud  baths.  If 
circumstances  preclude  the  patient  from  visiting  the  natural  warm  springs, 
sulphur  baths  made  by  adding  four  ounces  of  sulphur  or  of  sulphate  of 
potassium  to  thirty  gallons  of  water  will  oft«n  answer  the  purpose  suffi- 
ciently well. 
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By   F.   FORCHHEIMEU,  M.D. 


IMai-ARIA  19  Ix!Coraiiig  of  pr«it  imjwirtaiKT  to  ns,  as  iihysiciaiiH  and 
scicnttdts.  from  year  to  y«ir.  Thnsc  who  tblluw  the  thcoretiosil  asixx-t  of 
the  qU(.«tioii  tind  theiiisi'Ivce  more  intercstod  as  thej-  get  more  deeply  in- 
V(»lv«J  in  tn'iii^  to  a<ilve  \t»  myHte.n**.  To  the  jHTutitiimer,  there  is  so 
much  lliat  is  mt-eji^an'  eveu  in  his  mutinc  of  daily  work,  the  diyt-ai?*'  it*«*If, 
it*i  various  nianift-stations,  it«  n-lation^  to  otJicr  di!*<iisK's,  etc,  that  the 
diapter  on  malaria  is  of  the  ntnicjKt  JnijMirtanec.  Tills  h:w  always  been  the 
ea«',  but  at  thi*  prt-sent  day  the  subject  has  ailditiotial  value,  for  no  practi- 
tionor  can  po  thn)U^h  his  work  without  rii-clng  a  grt-ater  or  Ir-s.-*  number  of 
of  malaria.  If  he  lives  in  a  malarial  distriet,  he  lieromeii  familiar 
with  Ihediwasf;  if  he  docs  not,  the  oa-ses  are  broujrht  to  lilni  for  cure,  in 
this  day  of  rapid  transit,  on  aeeount  of  the  fact  that  he  lives  in  a  non- 
malarial  diHtriet,  In  this  way,  at  times,  he  sees  even  those  most  violent 
forma  whidi  an-  mvu  only  where  the  pcusim  is  nmst  inlcn.sc  and  active.  It 
is  said  that  malaria  and  eivilization  aiv  anta^fonistie ;  yet  in  thi^  country 
lhtf>  can  hai-dly  be  sjiid  to  Ijo  true;  but  mwlieal  geography  dor.s  jirove  that 
malarial  districts  an*  constantly  slulVing,  ki  that  a  region  that  lm»  I>een 
lookul  upon  as  {)erfeetly  safe  suddenly  bc(\)mes  malarial  (tlie  valley  of  tlie 
Couneeti<;ut  llivcr,  for  iimtanee,  or  iiarts  of  the  Atlantic  eoaflt),  and  in  the 
course  of  a  practitioner's  lifetime  it  may  ])KX)me  highly  nwesaary  for  him 
to  1h!  able  to  distinguish  the  various  forms  of  malaria.  At  present  the 
term  "malaria"  is  fre<piently  uw-d  a.s  a  charitable  mantle  to  cover  sins 
in  dijignosis.  Indeed,  it  has  lieriime  c»ne  of  the  farthionnble  diAcaAes :  as 
our  tbrefiilliers  t4x>k  tlieir  aner-tlinner  )TilIs  or  their  bhie  mass  fur  bilious- 
ness, so,  to-day,  the  houseliuld  is  incomplete  witliout  sugar-  or  gelatin-coated 
pills  of  quinine.  Tliese  are  taken  iiKliscriminately  by  old  and  young,  by 
strong  and  weak,  and  for  everything:  it  is  all  malaria, — tiie  dysiK>|)(jia 
of  the  worn-out  metx-baut,  the  hysterics  of  the  le^^tlietie  damsel,  or  the  colic 
of  tlie  baby.  After  all,  we,  as  iihysicinnK,  are  to  l»e  blamed  for  this,  as  it 
is  so  easy  to  tell  a  {Hitient,  and  so  s:itisfactory  to  liim,  "  You  are  ouflering 
with  a  slight  attack  of  malaria,  which  a  few  d(«*csof  cjuinine  will  relieve." 
But  with  this  comes  an  amount  of  mental  indifference  a*"  to  diagnosis, 
vhicb   has  allowed  an  abomination   like  *' lypbo-malaria"  to  ol)tain  full 
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swing,  and  wliii-li  has  post  nmuy  a  patient  his  life*  in  tliat  the  phvsiei^  w&a 
mcntnlly  incAjxtt)!!^  ur  iinwilltn^  toxlraw  Win  liiiert  Htricl  ennu};Ii. 

When  it  conifH  Ut  cliiUli-fii,  we  (inil  tlic  laxity  still  giX'Utt.'r;  fur  ii  is 
only  cnmporativcly  ren!iitly  tlmt  the  whole  of  the  etiidy  of  cbildrea'e  dis- 
easPK  ha*>  Itoen  rlevdto*!  ahove  unvthing  tlial  woiihl  d(«l  with  mure  tlian 
teething,  gnjwinjr  ]Hiin.s,  ui-  wornirt.  Am  a  it'rtuU,  the  liliratiin'  rcfiTriiig  tu 
dtildren  will  be  fuiiiid  ven'  meagre ;  yet  auffificnt  has  been  done  to  show 
that  extfllcnt  olisi'n'pra  have  Ix-en  on  the  alert  and  liave  watrhi-d  many  of 
the  inten^ling  inanif(«tation.s  uf  this  poiaou  in  <'liildrcn,  some  of  which 
eeem  to  be  |>eeuliar  to  them. 

Definition. — Hy  lualana  it*  meant  a  wries  nf  cjinif'nl  pirtnreR  due  to  a 
sj>ceifie  piison.  'J'hcse  i-linical  pictuit-n  have  Ix-en  divided  into  various 
groui)s  whieh  have  been  ehamrterized  by  the  tx-pe  of  fever  that  aetvm- 
ponies  than  :  in  this  way  we  have  the  intenuittent,  the  remittent,  and  the 
eontiinuiiiB  forms.  It  has  been  f4>nnd,  however,  that  well-nmrkwl  attai^W?  of 
malaria  exist  witlumt  tlie  pnKltn-tion  iif  fever,  so  lliat  fitrnus  iMx-ur  in  whieh 
tlie  symptoms  may  be  of  any  one  of  these  typos — i.e.,  intemiitt«jt,  remit- 
tent, or  eontiniions — without  Iwing  eharaf'ten/x'd  I>y  an  clnvatron  fif  tem- 
IM^ratiirt'.  As  will  Ik'  .'Htm  when  we  come  to  tlie  disetission  i>i'  intcnnittejite, 
these  diNnsions  are  again  subdivided  ;  so  tlmt  there  is  room  for  saflScicnt 
cla^wifufltion,  whieh,  however,  is  of  ivmiiwralively  little  im]K>rtanfv. 

Etioloery  and  Pathologry. — Seientist-s,  all  4iver  the  world,  are  now  trj- 
ing  to  b|KX'ifv  what  the  poi.son  is,  its  habitat  and  its  properties.  It  le  but 
jnst  to  say  (hut  np  to  the  present  time  we  are  jntitified  in  the  eonre]ition 
tliat  it  in  some  lower  f(»rm  of  life,  whieh  has  elinled  wienlifie  pw»of  fully 
to  estabUsh  its  aeeeptancc.  As  early  as  1717,  Laueisi'  stated  tlmt  malaria 
wa«  due  to  panuites  wJiieb  entered  the  blood ;  and  from  that  time  to  this 
many  things  have  been  foinid,  aix-uffed,  and  then  not  found  gTiilty.  It  is 
within  the  menioiy  of  all  of  ns  (180G)  how  positively  our  own  euuutn.inan 
Salisbury  had  di!<eovcre<l  tJie  essence  of  malaria,  and  what  a  pitiful  end  his 
wonderful  and  learful  exijeriencei!  UujU.  It  would  lead  us  Um  far  to  make 
note  tff  all  the  reseaivbcs  into  what  always  proved  an  i(fniii-jtiiniut,  eo  that 
we  start  in  the  histoneal  development  of  the  subject  with  a  something  that 
Heems  at  Itnst  tangible.  In  1870,  Klelis  and  Tommasi-Crmleli  published 
their  researches*  in  vvhieh  tliey  had  investigated  tiie  air,  tlie  *jil,  and  the 
wat«rof  tlie  Pontine  Mai-shcs.  They  found  a  great  ntuntM?r  of  lower  forms 
of  life,^-cotti,  iMuteria,  algie,  varioiisly-sbap<'d  bodies.  Of. all  of  these 
there  were  left  bacilli,  only,  after  eultupc.  These  tioeilli  were  from  four 
to  MX  micro-millimetres  in  length,  they  were  mobile,  and  some  contained 
spores  aud  aerobiea  Wlien  a  pure  culture  of  these  was  injected,  in  lai^ 
quantity,  into  the  veins  of  a  rabbit,  the  animal  got  a  fever.  ObjeetiooB 
were  rnisetl  to  these  experiments  as  follows:   animals  that  live  in  tlieee 
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malarial  regions  do  not  suffer  witli  nmlurial  affections ;  so  many  mato- 
riaU^  when  injertcil  into  the  hUMKl-veHsi-lH,  iinxhuv  fevpr ;  it  was  not 
proved  tiiat  tliese  anltiiiils  exiierinienCcd  ii\niu  tiud  anything  hkt:  intennit- 

ftcut  fever;  and,  lastly,  the  metbod^  used  were  iK>t  above  8us|iiuion  as  to 
tlldr  scientific:  exa<TtnpSJ<,  C'riiddi'  pn)veri  tliat  fi'vcr  i-un  lie  given  Ut 
rabtuts  by  iuucnlalion,  that  tlicy  have  a  c-liill,  and  that  during  the  eliill 
the  oninial  contains  tlie  bacillus  nniluria? ;  thnt  pure  cnUurea  of  the  baciUn» 
can  be  mode  by  takinj;^  hhKkl  fnmi  llie  HpliH>n  of  tlie  auitnal  iiifMnilated, 
and  that  these  enltiin-:^,  iu  liair  turn,  will  pHKluec  fever.  TLij*  ia  u  <vni- 
plete  chain  of  evidence;  but,  untbnnnately,  other  experimenters  have  been 
noable  to  verify  thet^e  reHiilta  oonipletely.  Some  fin<l  notliiiig  iu  the  bliHid, 
otheni  liave  not  even  Ikvh  able  to  verity  the  |H)ysihiiity  of  eausing  uiahtrial 
attacks  in  uniniuls  by  the  injection  of  utt'wted  blo<Kl.  These  investigations 
ive.  However,  led  to  the  discovery  of  a  something  in  tlie  blood  whicli 
to  l>e  prmiieally  of  great  im|n>n«n<'e.  Lavemn  was  the  rirsi  to 
ibe  btHii^-H  in  c-oiinedion  witlj  the  nid  eoquLseles  of  Uie  blood  (1H81), 

[and  of  these  he  claims  that  thei'o  arc  various  kindj$,  two  cyinic  and  two 
mobile,  representing  different  rttagr*}*  of  the  f«Hrne  panL^ite.  R<rf!y  No.  1  is 
semilunar,  ixmtainlug  pigment,  often  attat^hed  to  the  nxl  t^tjrpuscle,  and 
somewhat  larger  than  it^  Body  No.  2  is  spherical,  and  varies  in  mzc^ 
being  S'lmetiines  tu<  large  a«  a  rwl  (S)rpu!»ele,  at  other  tiniei*  verA'  much 
smaller,  and  ali^o  cxmlaining  pigment.  Both  iKKlies  posHcm  anirctjoid  movc- 
lueut,  and  bodies  Xos.  3  and  4  are  formed  from  tliem.     No.  .'J  is  simply 

^Ko.  1  or  2  with  eiliu,  and  No.  4  are  the  cilia  or  filaments  themselves  de- 
led fn»m  their  c^ynts,  n-prewnting  the  fully-«lev4'lniM^l  fornt  of  (he 
site.     In  1883,  Marcluathvn  and  <_"clli  publislieil  their  ruw-atvlicj*  which 

levcntually  led  them  to  atv-ept  aft  the  (-ause  for  malaria  the  si>-«dlcd  Plo^ 
moiliuni  mulariffi.  We  make  an  al»<triict  nf  their  lHti><4i  <y)inniiinications 
(188G).     There  nre  tbiiiid  in  the  red  <*orput!clea  of  the  bloitd,  in  Bubjuete 

rBiiffering  with  nialariH,  mierouuici  and  masses  of  protoplasm,  with  all 
the  clwracteriatic  pro|K'rties  of  ]initopI:isin,  These  iMKlies  t!ike  np  cer(:iin 
aniline  coloring- matter, — fuchsin,  methyl-  or  genttan-violet, — and  t^hould  he 
examined  fresh.  Within  them  there  is  found  reddish  or  black  pigment,  due 
to  tlieir  action  ujion  hcumoglohin,  and  not  n  part  of  their  natural  ntnieture. 
When  IiIikmI  i^  taken  from  putienti^  suil'cring  fi*om  malaria  and  inJ4<cted  into 
tite  veins  of  lu'alrhy  subiec-tN  the  result  isi  iuft>etiou  with  niahiria  ;  aiKl  these 
tnme  Iwdiw  will  lie  fcHind  in  the  infected  mdiject.  Marchiafhvn  and  Cell! 
elaim  to  have  seen  the  miri-o-ai-gaiiium  in  division,  nml  tn  this  way,  they 
think,  ivprodiiction  rakw  phu-e.  They  admit  that  Ijjucran  has  i»een  the 
right  thing,  but  claim  that  Ins  it]ler{)r<>tati(m  is  inenrn><<t,  nml  lotjk  upon  the 

.various  figurcH  which  he  Ims  given  as  n'presenting  difTi'ri'nt  statet^  or  utages 
nf  their  pla^mixlium.  It  wa.'^  Imp^is^iblo  to  cultivate  the  plusmodium,  and 
examination  of  soil  resulted  negatively,  although  the  mientcoooiB  was  foimd, 
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Imt  not  [uthi^'uic  aa  to  aiiiniala.  If  we  look  back  u[>ou  the  iuvestigatioDs 
made,  it  will  lie  s«>n,  then,  tluit  we  have  two  series, — ilip  tine  referrinj;  to  a 
bucilluti,  the  Nttjiiil  ri'lLTriug  to  a  pnitupliuiiiiiie  btxly  whicli  is  uuw  a<'(i'ptf<d 
as  the  pla^oiudiuiu.  TUe  Ibrmer  seritjs  seeuis  to  have  bcoD  dru{>|Mxi  tty 
invesh'gatoni!.  Whether  nr  not  a  barilhw  or  mirn»pi:j<xnis  will  be  found 
as  (urLTtnitier  ul'  the  pluftniiMliiini,  oa  ia  hiutcd  iit  in  Uk>  |Mil>llcatinn»  of 
MurehiatUva  and  Celli  and  mui-e  definitely  expressed  in  an  article  by  Yod 
Sehlen,  remains  to  lie  seen.  The  latler  series  him  Ixvn  favorably  oomraenled 
ujKJn,  and  l>et;n  taken  up,  so  far  as  diagiiuutic  vabie  in  evinu-rned,  by  many 
authors  (Weleh,  Cuuucilmau,  Osier,  Vuu  SeUlou).  In  the  nmst  reeejit  (x>m- 
nmnieations  nmde  by  Cruilell'  lie  Htatcs  positively  that  the  plasmudinm,  or 
pgeudu-phLsnitMlinni,  an  be  i-alls  it,  in  the  nvnlt  of  the  Klelw  ami  Crudeli 
bacillus.  This  "  plasmodium"  uau  I*  produix'd  by  a  vai-iety  of  jMigoos 
aetiug  upon  the  red  corpuscle,  typhiuj  and  scarlatina,  and  !u  progri's^ive 
anteniia.  He  had  eome  to  the  conclusion  that  the  blood-chantjes  eombincd 
with  the  j^nat  quantity  of  pi}^inent  wert^  eharseterifttic  of  rnalana ;  bnt  tJie 

;r  of  lioeensieiu  has  cunviuu-d  him  of  the  conlran".  These  researches 
r^jniif  verification,  hut  they  show  that  even  the  diagmwtio  value  of 
the  i»Iasni<Hlinni  nuilarijy  i.-i  denied  by  excellent  oljaen'ers.  Alllioiigh  we 
are  not  juslitied,  in  the  present  t»nditioD  of  the  quesiiou,  iu  saying  that  the 
plo&modinm  prodiuxs  malaria,  we  ran  state  that  it  i^  found  in  r<np  form  or 
another  in  greater  or  less  nninl>ei»  in  every  csise  of  malaria.  Fn>m  tJtis  it 
will  1k'  Heen  how  verj*  important  the  gubjeel  is  from  a  practical  stand-jmint. 
Cases  have  beeu  reported  (C'ouucilnian)  in  which  the  absence  of  the  Plas- 
modium in  the  hlood  was  sufticient  to  dtAe^tablish  a  diajrnosis,  and  iu  my 
own  exjierientv  two  ea.si's  Ijave  wx'urn-d  which  have  conclusively  proved  to 
me  the  imjHjrtauce  of  examiniug  the  blood  in  doubttlil  malarial  cases.  The 
one  case  was  au  atypical  typhoid  fever,  in  which,  as  there  was  a  strong 
tendency  to  an  intermittent  ty|H'  of  fever,  tlic  diagni^sis  of  intermittent  fever 
had  kn^n  made,  tx>rrected  by  the  repeated  failure  to  find  the  plasmodlum, 
and  in  which  the  |)atieiit  finally  dietl  of  a  perforation  of  the  intestines,  Tlie 
typhoid  lesions  and  iKTfcmitioufi  M-ert*  all  demonstratetl  by  the  autopsy. 
The  other  case  was  one  in  which  the  diagnosis  of  typhoid  had  been  made, 
and  in  whii-h  the  plasnuxiiimi  was  found  durin^r  a  chill  and  the  case 
promptly  relieved  by  a  large  do*  of  (jninine.  Not  oidy  in  grave  cases  like 
these,  but  also  in  comparativi'ly  mild  ones,  neuralgias,  intestinal  troubli«, 
etc.,  the  Plasmodium  can  be  demrmst rated,  and,  with  patient  search,  a  posi- 
tive diagmtsis  can  always  Ix-  arrived  at.  On  acconnt  of  their  practical  im- 
portance, we  have  had  copied  the  excellent  figures  given  by  Councilman  in 
liifl  article  pnblishetl  in  vol.  i.  of  the  "Trausartions  of  the  Aesodation  of 
Ameri<nn  Physicians  and  Pathnl(^istA,''  and  also  an  illustration  from  Osier's 
pa|»er. 

There  are  several  things  to  Iw  remembered  in  searching  for  this  lower 
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diflmft<Tf».     Staininp:  U  mil  iR'«'ss:in',  Imt  brines  out  the  contonre  better, 
aaU  luclisiu  or  methvl-violet  tiin  be  Uii«l.     The  blowl  miwt  first  be  dried 
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tlif  flame  of  a  Kpirit-l! 


while  [HUtftiiir  the  thiu  cover 
times.  The  orguulsnis  cannot  be  kept  lur  a  vei*)-  luug  lime  uuluas  they  uro 
monnttHl  in  lialrtam.  ]^Inq>hnloj^v'ii1l\%  only  the  nr^iimns  within  the  red 
coiinis<'le  arc  (^hai-aet eristic  i  have  several  timts  ibuntl  tlie  ert-acentic 
bodies  described  by  Osier  in  the  blood  of  pcrftrtly  healthy  indivlduaU. 
AVh*rther  a  jjrcat  niiniher  of  these  present  in  the  hhKid  or  in  wjme  other 
fluid,  as  ihc  urine,  in  whleh  I  have  ixho  fninid  them,  wonUl  alone  be  ettfti- 
rient  to  establif^h  n  diagnosis  of  nmlaria,  it  is  to«J  «irly  to  say.  I  have  seen 
the  plahtnoditiui  in  very  mild  forms  of  maljirial  trouble,  aa  well  as  in  tJie 
very  severe;  but  the  more  the  blood-eorpuscJes  are  examined  with  high 
powerH  the  more  fully  am  T  eonvineed  that  a  great  many  bodies  ore  found 
there  wlii<-h  have  been  oiilv  in(-oni)tletelv  deatTibed,  and  wliieh  to  (lie  Kuper^ 
fioial  observer  might  seem  to  be  the  plai*modium.  Jt  is,  therefore,  nee(»- 
Bory  before  beginning  to  look  for  the  abnormal  to  make  one's  self  |)erfedly 
familiar  with  the  normal  ap|)earane(  :  ihii*  should  be  done  by  nsing  the  same 
methods  emphiyixl  for  detei-tln^  the  jilaynuNlium,  and  with  the  strongest 
lenses  at  one's  command. 

If  we  are  to  seek  for  tlie  poison  in  the  soil, — and  all  ol)*;er\-ers  agree  tJiat 
this  is  ib)  natural  habitus, — it  will  readily  Ik?  nnden^tood  that  certain  »>n- 
dttions  favor,  and  others,  on  the  other  hand,  retard,  its  growth.  Thus,  tem- 
|»prature  aiul  moisture  seem  to  be  the  ([uantitiee  inereasing  or  dimiuieliing 
malarial  uttark-s.  It  is  not  surjtrifin^,  ihrndure,  to  Hce  how  various  authors 
differ  as  to  the  time  when  moat  cases  are  met  with,  inasmuch  as  they  live  m 
different  climates  and  envirnnments.  A  (usual  glance  at  reiKirts  made  from 
a  few  eour<'es  will  Ije  irmtnictivc  aa  to  wJieii  the  greaittwt  number  of  casee 
oocnr. 


I 


UOKTKS. 

COtKTKY. 

AtmoB. 

Jii]y,  Aagust,  St^ptember 

Scnitliprn  Rufifin. 

P.  TWrncr,  6w>1«c1ilungen  aber  Ui- 

April  iicd  May     .... 

Swedvu. 

OetKslcr,  Scbmidt's  JiUjrbuclisr,  ISSO, 
Bd.  civ.  p.  78. 

Auj^ust  to  Ontalier  .   .    , 

luly. 

Geiwicr,  ScbmJdl's  jRhrbCicber,  1886, 
Bd.  ccxi.  p.  T2. 

FobruHTj*  to  Septt-mbea-  . 

Northern  G«n»any. 

BatuifUandburb  dprKind<<rkrankhei- 
tea,  Gerhardl,  vol.  ii.  p.  44H. 

With  n»,  it  seems,  tliere  are  two  maxima,  one  in  the  spring  ai»d  one  in 
the  early  fall,  altliough  there  is  uo  mouth  of  the  year  in  which  we  do  not 
Bee  some  cases,  either  domestic  or  imported.  A  glance  at  this  short  table 
will  sh')W  that  in  all  of  those  authors  the  maxima  come  at  a  lime  when  the 
tem{>cRiture  is  n<it  at  the  lowest. 

So  far  as  moisture  is  eoucemed,  this  seems  to  be  absolutely  occcsaary ; 
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peportfl  »re  cMmmon  whfre  malaria  has  apfmiretl  after  a  fliKxl,  ami,  prr 
contra,  where  it  han  (lisap^Mnrctl  allor  the  cumplcte  draiimge  ul'  swuni[>3. 
Ko  Iwtter  exemplification  of  the  latter  fa*^  coiiM  lie  ofikeil  for  tJinn  iJie  tahle 
puliliBltecl  by  AM'litf'  <'uii<-eniii)t;  the  ikiiiiUt  of  (tun's  ul*  malaria  in  the 
Algcs'iau  garrtt)(in  at  Boria.  This  little  plaeo,  surroumlerJ  by  swaraps, 
cnoEKd  a  great  niimlKT  of  (Imths  among  the  suUliera  garrinctncd  there:  as 
VJtmn  as  drainage  and  <-ultivati(m  were  remirted  to,  the  mortality  autl  mor- 
bidity diminished,  to  Ix-  iiieroasod  immediately  the  swamps  were  nSlo^vp^l  to 
fill  up  Ji^in.     In  IH<;;\  nine  hiiitdreil  and  lilty-eiglit  cases,  with  five  dealhs, 

»were  observed  ;  while  in  1880  there  were  oidy  two  htmdred  and  forty-sevcD 
cases,  willi  twu  deaths.  The  statement  is  also  mnde  rliat  tiioBe  who  attended 
to  the  mnnunl  laltor  of  draining  sulfered  rauHt.  There  i«  no  tlonbt  lliut  eivi- 
lization  and  eultivatiun  are  aiitagi>ni»tie  to  the  intense  fumis  of  mulariul 
intoxicntion,  l)nt  cause  an  inereiLse  in  the  milder  forms.  There  is  not  a 
sewer  or  u  gas-pi|)e  ptit  down  iu  any  of  our  citica  built  uj>on  malarial  ground 
vrhich  does  not  («tise  an  epidemic,  more  or  less  Imnlized.  The  Huiie  can 
B  be  said  fi»r  (he  digging  of  liiundutions  in  soil  which  has  iK-eu  heretofore 
™  covered  with  grasa  and  is  upturned,  ex]«M*ing  to  the  air  the  nmlarial  iKjison 
vhich  hajrt  Iain  dormant  for  yearv.  .S|K>uking  fnjm  a  hx-ul  iftand-jioint, 
those  petrple  stifier  most  frtjm  malaria  who,  from  their  jHwItion  and  wealth, 
should  suffer  least.  This,  of  euui"se.  Is  true  uidy  of  eities ;  in  tlie  conntrj- 
e>*erk'  one  is  alike,  tlK«e  living  in  villages  |>erhft{M  sutlering  let^s  than  those 
in  the  o{M!n. 

It  is  an  a<:tTplod  idea  by  lx>th  [K^iple  and  pruetitioucrs  living  in  malarial 
districts)  thai  infeetiun  h  more  Iial)le  to  take  pltu-e  between  the  hours  of 
sunset  aud  sunrise;  and,  altliough  It  seems  im|HH«ible  to  settle  this  scien- 
tifically, tliere  are  many  ob:*ervalion8  whicli  si-em  to  show  the  tnitli  of 
_  this  view.     So  far  as  ehihiren  are  wHiceniMl,  this  would  seem  a  nasonable 
f  €xplanatiim  for  the  etmiparutive  immunity  infants  enjoy,  as  they  are  not 
liable  to  be  exposed  to  the  poison  at  the  alwvomeutioned  time.    There  is  no 
doubt  of  the  (act  that  inaTaria  sww'its  along,  causing  epidemic**,  to  places 
which  have  Ixyn  non-nmlarial ;'  and,  so  far  as  the  geogrnphieal  distrihu- 
tioD  of  the  dis(!ase  is  raneerned,  it  can  be  safely  said  that,  at  present,  few 
«oantrics  are  entirely  free  from  it     Indeed,  the  picture  is  so  variable  that 
^atemeiits  made  ten  y«ir>*  ago  regaitling  the  meiliiTal  ge<igraphy  of  malaria 
■oould  not  be  accepted  to-day.     The  tropics  and  subtropies  ftirnish  u^  with 
the  mi>st  vitilent  fonns ;  the  temperate  zones  produw  a  great  uuml)er  of 
casiv,  but  nut  so  intense ;  and  even  Lhuse  countries  lying  tar  to  the  north  do 
tatot  seem  to  be  entirely  free. 

Morbidity. — Malnrinl  |toi9oning  spares  neither  (^^e  nor  sex.  The  effect 
Icf  malaria  upon  pn-gnaul  women  is  fre<|uently  that  of  producing  nii.*- 
, carriage, — whetlier  from  general  intoxication  or  fn.im  infection  aud  death 
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of  tile  fcphw  it  IB  cliflirdU  to  say.  A  pwt  many  cases  art*  on  record  in" 
wliick  cbtldrcii  have  luxui  Iwru  i^liowiiig  tiic  t-videuuea  of  intra-utenne 
affection  (cwhexm,  (Irojisy,  enlarfrcmeot  of  tbc  spleen,  etc.)/  or  have  been 
taken  sick  witli  chill:?  and  fever  shortly  after  birth.  The  ]M?riod  of  infancy 
seems  to  be  com|>arntiv(-'ly  exempt,  but  far  more  eases  (Kx-ur  during  this 
perioil  tlian  is  luippo^il,  as,  for  a  great  many  rea^ns,  (bey  are  overlooked. 
Werner'  j^ays,  *'  Mortality  aiuon^  L-hildren  is  ennrmouBly  great,  especially 
amonp  infaats,"  More  statistic  data  in  this  direction  would  in-  very  desirable, 
but  with  tlie  pnivitwt  that  infants  Ik-  examined  carefully.  All  authors  agree 
that  in  children  the  {H'riod  of  from  two  to  seven  or  eight  years  furnishes 
the  gTpatcst  nnmlxT  o^  eases,  aitd  tliat  in  the  Ix-giunlng  of  an  e])idemie 
cUildrfii  are  tlii'  fin*t  to  Ik"  atfeetwl.  After  the  seventh  or  eighth  year  of 
their  etiances  of  inft-etion  are  almut  the  same  as  those  of  adulta 

Patfaologrical  Anatomy. — T\xv  prime  and  priucijial  U-sion  of  mal 
is  that  of  the  blood.     The  latter  is  the  carrier  of  Inft-vtion,  as  has  been 
repeatedly  demon8trate<l    by  injections   made  upon  man,  causing   t\-pical 
attacks  in  the  subjwt  rcwiving  malarial  UKkxI.' 

This  poison  may  att  in  two  ways :  first,  generally  ;  second,  locally.  Its 
general  efleet  may  \m}  summed  up  us  tliat  of  the  introduction  of  almost  any 
foreign  mdjstanoe  into  tlte  cdrculalinn,~-tlie  production  of  cJiills,  fever,  etc 
This  scries  of  symptoms  is  pi-ccedi-il  by  a  [>eriL>d  of  inculjation.  which  ar-eord- 
mg  to  different  anthorities  may  van*  from  a  fmv  hours  to  a  few  years,  but 
in  the  ax'erage  number  of  cases  is  represented  by  two  weeks.  The  local 
e^cte  an'  due  to  an  esiK-cial  development  of  the  virus  at  given  places, — 
the  spleen,  the  liver,  the  brain,  the  bltKMl-vcssels,  etc  In  these  localities 
the  great  quantity  of  poison  is  demonstrated  by  its  results,  pigment,  and, 
from  the  fac-t  that  symptoms  of  a  l'>cal  nature  are  pi*oduced,  we  are  Justified 
in  the  oonelusion  that  wherever  the  latter  ixi'ur,  there  a  Iocali»ition  of  the 
malarial  p<»ison  has  taken  place  (neuralgias,  for  instance).  The  effhct  of 
the  poison  u^xm  the  blood  In  a  destruction  of  red  cor|niscIcs,  an  increase 
in  pigment  (dii-ectly  deptiiding  upon  it)^  and  a  diminution  in  allKimen, 
The  effect  upim  oi^ns  or  tissues  in  which  the  [>i»ison  or  itn  results  are 
ItHlged  is  the  production  of  irritative  changes  lining  to  hyperi)lasia  or 
hypertrophy.  Willi  thcj*  data  in  view,  the  lesions  are  readily  understood. 
Of  all  the  organs  in  the  IkmIv,  the  spleen  sufferH  earliest  and  moat.  During 
an  attack  the  spleen  is  enlarged ;  this  enlargement  disapjiears,  as  a  rule, 
when  the  fever  dlsjiitiiears,  ti)  reapiK-ar  with  the  next  attack,  and  finally  to 
become  more  or  less  ijcrmanent.  This  enlargement  is  due  to  hyiH*rtrophy 
and  the  deposit  of  pigment.  Frccpiently  there  is  iaflanmiatioD  in  the  cap* 
sule,  sometimes  (»eri-spleuitis ;  rarely  the  enlargement  Iwcomes  large  enough 
to  cause  rupture.  The  liver  also  l)wonics  eulai^;^,  but  later  than  the 
spleen  :  this  enlargcjneut  is  due  to  a  similar  process,  but  is  characterized  by 
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an  enonnoiis  dei>osit  of  pigment,  ospecinlly  around  the  radu^Ies  of  the  hepatic 


vein. 


B  The  diaiDtogration  of  the  red  coi*|m8clos  gives  rise  to  an  almost  ondl(>8S 
^b^her  of  chanp]!^.  Tn  vqtv  mnny  plaoos  the  lymphatic  spaf»8  around 
^^fce  vesflcls  art!  filled  with  j)tgment,  »>  that  the  coiitiiurs  of  the  ve»eln  are 
cmpha.sixol, — a-s  in  die  brain ;  at  other  times  there  is  more  or  less  diSutw 
depoAit  of  this  wlnring-inttttor  in  tiic  kidneys  and  the  skin.  On  arooiint 
of  nntritive  rliaii^eH  in  the  hlcxxl,  tJie  veseel-walls  frti|iiently  Imkvhih'  weak- 
ened, and  then  hemorrhages  tolluw,  under  tlie  skin,  into  the  i.-avities  of  the 
body,  OT  with  the  secretions.  For  the  same  reason,  po«sihly,  wc  have  dis- 
turlianrrs  in  the  dige^itlve  ap{HLnUu8,  although  tliey  niay  set  in  .'ki  early  an  to 
be  explained  hy  u  lix-ali/iition  of  the  poison  or  lack  of  digestive  power  on 
aooount  of  fever.  As  a  final  resnlt  of  the  change  in  coustitution  of  the 
hhMid,  we  have  hydiiemin  or  aiuetiilii,  witli  all  its  nmnifeslatiou!^,  hnral  and 
^nerah  Tliii*,  with  or  without  the  de|>oHit  of  pigment,  gives  nsf  to  what 
is  known  as  tlie  malarial  <tkehe.xia. 

Ijoral  ilistnriKiiii-e.'J.  of  gre:it  impnrtaiiee  to  t}ie  [KHliatncian,  are  quit© 

imon  in  the  bnincliiul  tiilx'i*,  ko  thnt  it  may  luip[H>n  that  the  [Hitient  8ur- 

his  altoek  of  malaria  but  suecnmbs  to  catarrhal  pneumonia,  the  setjuel 

|to  tlie  malarial  hn)nehitirt.     In  the  |jemiriou«  funim  the  let-ions  are  char- 

arteristir,  enlargenu-nl  nf  the  spleen,  changes  in  thr  brain,  hemorrhagic  in- 

iarelions,  etc.,  usually  Iwing  found.     The  kidneys  art-  mure  or  Ie»w  att('<'tA'<i; 

Bcvcn  in  mild  forms  this  is  often  the  ease,  and  very  few  patients  with  chronic 

malarial  poisoning  will  Im"  nlwerveil  without  sump  more  or  h-ss  nppmrinbic 

change  jtn-scnt  in  the  urine.     Those  who  have  mvu  niiist  iif  the  piTuiciftus 

■forms  claim  that  there  is  a  positive  change  in  the  heart ;  the  myocardium  is 

rvmlered  softer,  and  its  etdor  is  chang^-d,     Uecovery  from  this  is  jKMyil)Ie, 

olthuugh  tlie  ease  is  very  nuieh  eumpU^'ati'd  by  its  pre«'nce.     KndtHiarditis 

ooeiirs  in  some  very  mil<l  forms  also,  but  is  not  very  common. 

H       Fnjm  this  brief  recital  of  pallinlogi<'aI  c-hnngca  it  will  Ik'  seen  that  there  Is 

™hard!y  a  tissue  or  an  organ  in  the  binly  which  may  nut  Im;  attm-kiHl  l)y  this 

poison;  indee<l,  there  are  but  few  poisons  that  man  is  infected  with  which 

may  produre  such  gcnrral  changes.     It  will  also  be  seen  that  diagnosis  must 

fmpieiilly  pivstMit  fliRi«*idti<'S,  an<l  huw  ver\'  tm|Kirtant  the  pla^^modium  will 

U»omc  when  its  absolute  value  as  a  diagniistic  feature  has  been  positively 

settled. 

tSY  M  PTOM  ATOLOO  Y. 
I.  IntermittenB. — This  is  by  far  the  mn«t  common  form  of  malarial 
poisiming  we  have  to  deal  witli.  The  attack  presents  itwlf  in  three  di- 
viriinns:  first,  the  chill;  scioud,  the  fever;  third,  the  sweat  When  tlie 
Wtat^k  presents  itself  every  dny,  it  is  called  qimtidian ;  every  other  day, 
tertian;  ever*'  fourth  day,  quartan.  There  are  also  double  fiirms, — doublo 
quartan,  for  instance,  in  which  there  is  an  attack  on  two  successive  days  and 
one  day  without  an  attack,  or  double  quotidian  or  tertian.  In  double  quo- 
tidian we  have  two  chills  daily, — one  in  the  morning,  one  iu  llie  evening; 
Vot.  1.—'^ 
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in  ddutile  tort  inn  one  cliill  daily,  but  the  lime  of  oliill  altemaiing  eveiyrtl 
day.  Tn  cliiUlrcn  the  quotidian  form  ia  most  common  :  Bohn  gives  the  com- 
parative fnKjnoney  of  the  three  forme  as  3:2:1,  although  thiii  must,  of 
neecssity,  vary  with  the  epidemic,  Tlie  attai'k  uaually  comes  on  between 
tf^n  o'clock  in  the  morning  and  one  in  the  aftorntHtn.  It  will  bo  understood 
that  tliis  w  the  case  in  (he  great  majority  of  in»taneos  :  itiere  it<  no  time  in 
the  twenty-four  hours  when  a  chill  may  not  come  on,  hut  for  prnt-tidd  jmr- 
pnWH  it  is  always  IksI  to  asaume  that  an  attack  will  fnlhiw  tho  ndc  and  not 
tlie  exception.  Authors  differ  ven-  much  as  tu  tliiu  rule,'  aud  |Rtt«ibIy  the 
time  when  infection  has  taken  place  or  the  method  of  infutiion  may  have 
eoniethin^;  to  (hi  with  the  diflei-eut  ol)Hi>r\'alionK  that  have  l>eon  nuido.  If 
anything  hu-s  been  tstubhshiii,  it  is  the  liability  lo  reiu|isits.  Here,  a^io, 
tlie  time  of  relapse  has  been  subject  to  verj'  raudi  diseus^on.  Children  are 
nioiv  liable  to  n'hipsoti  tlian  adnU-^,  and,  depending  upon  the  ti-po  of  attack, 
tlieae  are  most  ammum  on  the  seventh,  tiw  fourteenth,  aud  the  twenty-first 
day  :  this  is  true  especially  of  the  quotidiau  ajid  terlian  funna.  The  (|uartaii 
form  hnji  a  tcndoncy  to  relapse  on  tho  eighth  day,  although  dmnges  of  type 
from  4{uartan  to  tertian  or  <|(i(itidiaTi  are  by  no  nieani^  uncximmon. 

Tlici*e  are  two  forms  of  the  intermittent  tyjM-, — the  {>cmicious  and  the 
mild  form.  In  the  pernicious  form,  which  i«  not  rare  in  infancj-  and  child- 
ho<Ml,  the  {latient  is  taken  sick  suddenly.  Tho  child  has  lM>en  perfeelly  well, 
and  muldc!ijly  may  go  into  tronviilsions.  Before  thi^  the  pan^uts  ntay  liave 
observed  that  the  child  la  restless,  that  it  has  assumed  a  bluish-pole  color, 
perhaps  that  it  has  vomited  or  haj*  hatl  one  or  two  loose  |Missag<'A.  The 
physician  who  conns  in  will  see  a  [Kitiont  woll  uouriched,  in  convidi^ions, 
with  a  veri'  high  temperature  (104^-108*'  F.  in  the  rectum) ;  he  will  exam- 
ine the  [mtient  cjirefullv  and  find  nothing,  except  perha]>3  an  enlarged  s|)l<-en, 
and  ihi.a  by  no  nieanf-  eoustaut.  The  cunvulsiuns  may  continue,  the  patient 
is  t«(>porose  or  eoniat'ise,  the  pupils  arc  contnietcJ  or  one  is  dilated  aud  the 
other  irt  eontractod.  lividity  oeeurs  over  the  whole  body,  tho  extremities  get 
eold,  aud  tliis  first  attack  may  eud  fatally.  Or  tlie  convulsions  gradu- 
ally diminish  in  intensity  and  number,  the  extremities  grow  warmer,  the 
bluish  color  disappears,  tho  temperature  Iji^ins  to  liill,  const^iousncss  returns 
lietween  the  iimvulsiour^,  atid  towank  o\'cuiiig  the  child  seems  ctjmparatively 
well.  T3ie  tMune  attack  may  come  again  the  next  day,  either  weaker  or 
stranger, — usually  tlie  latter,  and  may  then  end  the  iiatieut's  life.  Or  the 
attack  <«mi(s  on  sim)ily  as  an  attack  of  coma  in  an  othcnvist-  healthy  diild, 
fn»m  which  (.-ondillon  tlie  patient  never  rallies,  lying  for  fi*om  oue  to  three 
or  four  days,  and  thou  dying  fnim  asthenia,  (wiema  of  the  brain,  or  other 
complitTatious.  The  etrnvulsivc  f()rm  may  l«ive  the  child  in  this  i.<omatuse 
ooudition  aud  the  termination  be  in  the  same  way  as  in  the  case  where  coma 
sots  in  immediately.  Rarely  do  these  |M'rnicious  fiirnis  terminate  in  the 
development  of  tho  l>entgn  interraittcut,  aud  the  pnignosis  is  almost  lov-ari- 
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fatal  one.     TIh!  alisence  of  any  |»ositivc  symptoms  rpnUtrs  it  ini|)oi;- 

ImhU;  to  main:  a  diagn(>si.s  with  any  grait  amount  uf  certainty.  There  is  uo 
duubt  that  a  gnat  many  chihlren  <Iic  of  this  form  in  whom  the  diagnwis 
fif  n)uvul«i<tnB,  cimgwiticm  of  the  hniin,  et*;.,  aatijifii-s  tht;  practitioner.  The 
iinjKrrtaiKt^  of  searching  for  the  plusuitxlium  mulariic  in  th<"se  forms  cannot 
be  loo  strongly  dwelt  ujwn. 
^b  In  tlie  benign  ftirsiH  uf  chills  and  fever  we  muHt  discriminate  two  al- 
most entirely  w-jKH-atc  t-linical  pictures, — the  one  otfiimng  in  infants  and 
the  one  occurring  in  older  children.  In  inftmlg  wo  ran-ly  liavo  a  com- 
plete attark, — i.e.,  one  made  np  of  chill,  fever,  and  sweat.  It  is  either 
ODe  of  these  alone,  or,  ni'opt  ctHnmonly,  two  together.     The  one  link  which 

tis  most  commonly  missing  is  the  chill,  the  one  wliich  is  always  prei^cnt  is 
Ihe  fe\'cr.  It  ia  stated  that  very  young  intiintb  do  have  chills  (Bohn  and 
others),  and  I  have  n'lK^tedly  ])«>n  x-smird  hy  physicians  practising  in  vof)' 
maloriHl  di.'itrictn  tJiat  they  have  seen  infants  shake  like  grown  |»cnple.  I 
have  ncA'cr  scon  in  an  infant  a  tnic  ehill  pro<luced  by  malaria :  it  liarf  always 
been  repre»ent«i  hv  s^^imnthing  showing  svni])toms  of  c<»M  on  the  jiartof  Ihe 

tdiild,  hut  always  fiugmeutary,  and  nut  like  a  weU-devcloi)eci  chill.  Tiiis 
Iragment  of  a  chill  mouifestt*  itself  as  follows.  The  child  In-gins  to  yawn, 
or  stretches  itself  as  if  it  were  very  tired  j  with  this  there  ia  a  diange 
of  exprctision  ancl  color  aliout  the  fiure.  The  nose  beeonies  pinched,  cold  ; 
the  eyes  eink  in  ami  have  bluish  lines  nI»ont  them;  the  ]ij»s  are  blue^  am] 
the  little  (me  loohs  very  tired.  With  this,  the  linger-  and  tfn'-nails  become 
ck'anolic,  and  if  this  occurs  at\cr  a  meal  the  patient  vomit."  i>r  feels  nauscatiil. 
All  this  belongs  to  the  mildest  manifestations  of  a  ehill.  The  next  step  is 
the  lnvolverae«t  of  the  nervous  system.  Here  there  Is  twitching  of  the 
eyelithi  or  of  the  extremities,  a5S(H'iat('d  with  what  h:i.-^  tteen  descrilH^l  alwive, 
which  eansos  the  physician  to  fear  the  next  step  in  development,  c^invulsions. 
A  great  many  intinits  have  e<mvnlsions  at  (he  onset  of  any  acute  affection, 
and  we  frequently  tiud  that  In  intennittcns  the  chill  is  represented  by  a 
con\'ulsion,  which  is  then  follnwol  by  the  next  stage.  These  convulsions, 
naturally,  cause  ver\'  nnich  anxiety,  beoouse  in  and  of  tJiemgelves  they 
are  dangerous,  and  for  the  reai<on  that  at  first  the  physician  does  not  know 
whether  he  may  not  lie  dmling  with  something  vtr\-  much  more  serious  tluin 
BO  ordinary  attack  of  diills  and  lever.  After  the  convulsions  liave  ceased, 
^^— and  the)'  do  this,  as  a  rule,  aller  a  short  time,  not  exreeding  a  few  hnnrs, 
the  first  one  U-ing  usually  the  soveivst, — there  mmc*  the  [XTiod  uf  fevor. 
^Xhiring  the  ehill  |H<riiKl  the  tempemtHre  has  g<inL'  rapidly  up  to  1()3'^-1(I8'* 
^pp.  (rectal),  aini  remains  ttiert^  tlmiu^fiMiut  the  whole  |K-ri<Ml  of  fever,  sinking 
very  gmdually  towards  tlie  end  itf  this  ])criod.  and  ailer  fn^m  three;  to  five 
loan  raaehing  normal  or  subnormal.  With  this  fever  there  is  more  or  lo-u 
icwB,  the  [intient  is  very  much  flush<Hl,  ftvls  very  dr^',  is  fretful  and 
Ten*  much,  and,  as  in  the  previous  stage,  may  liave  gastro-intestinal 
li^tnrbanecs.  The  sweat  that  follows  Is  profuse  when  it  does  oo<Mir,  nud, 
Inlthough  tlie  little  jNilient  seems  exhausted,  the  appetite  rctunui  and  tlie 
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patifnt  mfmn  pprfectly  well.  Yet  after  one  or  two  attacks — aud  this  is  (roe 
of  ulder  children  as  well — the  eaeliexia  Im^hs  to  nuuitfciit  itself.  The  pa- 
tients lose  their  imtural  eulor,  they  arc  pate,  sonieliuH«  jaundicetl,  li^leiM, 
laugiuid,  have  lost  their  appetite,  and  do  not  take  as  much  iutcrcst  iu  their 
gun-iKiudings  as  had  l>ceu  Uieir  cuHtoin.  With  this  there  is  developed  the 
enlar^meut  uf  the  spleen.  It  is  rare,  auoonlin^  to  my  exiwrieuco,  not  ti) 
find  the  spleen  enlarged  in  the  malaria  of  children  ;  yet  exeellcut  oIkktvcts 
have  luadc  Htalenients  to  the  i-uutrar)'.'  It  will  Ix"  rcmembeird,  in  this  con- 
nection, that  nt-gaiive  pnxjf  of  tlic  culai^cment  of  the  rt]»leen — by  palliation, 
for  example — must  not  be  taken  as  final ;  for  there  are  umnbers  of  caiHS  on 
record  in  whi<-li  the  spleen  waa  examined  iiUni  vUam  and  pnjnouneed  not 
cnlai^'d,  aud  yet  jKJst-moilcm  examination  i-evealwl  a  very  lai^e  bnt  very 
soft  spleen,'  Besides,  we  mnsC  bear  iu  mind  that  tlie  sjibtm  iu  malaria, 
e^iiecially  in  the  Ijegluninj;  of  the  disease,  i»  enlarged  at  certain  tiraca  only, 
to  return  to  it8  nonnal  condition  aller  four  or  five  hours.  It  will  be  seen, 
then,  chat,  with  the  exception  of  the  fever,  nut  one  of  tiie  fi'atureR  of  a  ciiar- 
actcristic  attack  iij  always  prc&ent  in  infants.  But  we  have,  iu  addition, 
other  funuB  in  wliieli  tlie  [Kuson  seems  to  ItK-alize  iteelf  iu  a  special  spot 
Tha*  will  be  tlcscribed  in  wmuectlon  with  Intennittena  in  (»l<ler  children.  . 

The  intermittens  of  older  children  docs  not  difler  materialU  fruui  that  of  ^| 
adults.   They  are  able  (odt-seril*  their  stMti^ations,  and  ihey  n?nrt  like  adults.  ^^ 
Then?  mighl  U-  a[ld<-d  Co  thlr*  that  the  i-ai-hexia  dcvelo^u  unu-h  earlier  with 
thorn  than  iu  adults,  and  that  the  gastro-iutcstinal  tract  is  more  liable  tO; 
become  alToctcd,  mnsti|iitti(pn,  however,  beinp  mnre  ojuimon  than  dian'boes. 
They  are  siibjei't  to  all  ihe  fnrni:*  that  iin^  found  in  adiihrt,  and  with  (hern  it 
is  sometimes  exceedingly  diffictdt  to  arrive  at  a  diagnosis.     It  is  in  them 
C8|)eeially  that  wc  have  intenuittcnt,  non-febrile  conditions  pmdneinp  tho 
most  fantastic  combinations  t>f  cyuiptoms.     All  thcBe  oomhinalionH  i-au  l)e 
classified  so  as  to  give  a  summary  of  the  various  symptoms,  but  it  is  almiist 
impossible  to  deserilw  what  colle<rtionrt  of  symptoms  can  I»e  present  in  an  in- 
divi4iiial  case,     Tiie  Gpnuriiis  «ill  the  fnrin  without  fever  Inlemiiltens  lar- 
vttta, — a  wTv  piKKl  name.     We  mi^bt  call  all  these  forms  bastard,  although 
»omc  are  very  much  more  dan^rous  than  frank,  well -developed  cases. 

Manifenfaliotiit  on  (he  Parf  of  ihf  Xnt^un  Si/ittem. — There  is  not  a  nor\"e 
in  the  ImmIv  that  w^'ins  exempt  from  ailixiion  by  malaria.  If  we  look  at  ^j 
the  brain  aud  cord  and  its  membranes,  wc  sec  mcuiugltis,  cedcma  of  the^f 
brain,  peculiar  firms  of  insnniti.*.  The  form  of  meninpitis  mi>st  commonly  ^^ 
WK'i]  is  the  wn-bro-spiual.  I  have  described  s<jme  cas^-s  in  corniection  with  ^j 
and  developing  fnim  torticollis  intermittens.'  Sluec  that  time  I  havedcca<^H 
several  otlier  cas<s  in  whitli  T  was  able  t«  demonstrate  the  presence  of  the  ' 
plaHm(xlium,  so  that,  to  my  iiiiud,  tliere  was  no  d<iiibt  as  to  the  malarial 
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>  L.  Emmett  UoU,  Amer.  Jour,  of  Obstetrics,  aad  Diicues  of  Children,  1683,  xvL,  for 
■nstai)<#. 

■  Schneidler,  Jnhrbuch  fur  Klnderheilkuade,  V.  F.,  lir.,  18T9. 
•  Arcbives  of  Pediatrtci. 
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natnro  of  tho  aflectiou.     ZiemsiJon'  aays  then?  gimuld  be  no  difficulty  in 

difTereiitiatiiig  tlie  two  dis*'a8ca ;  yot  tlicre  can  bo  no  tlonlit  iliat  some,  if 

not  ji  (jjcat  many,  cases  of  spomdie  corebm-epinal  nipningltlB  an?  due  to 

malaria.     SimiPtiiui's,  liowevpr,  the  oei-ebml   mt-'iiinges  alone  are  afrcctfd, 

and  we  liave  the  eliuii'al  picture  of  an  aouto  lepto-rneaingitis.     It  is  very 

rare  for  all  these  cases  to  develop  as  nuv\\  in  tlie  l>e«:inning ;  tliry  eonie  from 

well-marked  <«rte8  of  iut^rinitleiis,  a.s  a  rule,  with  dwiilwl  lendeucy  to  tlie 

pHKluelinii  of  *iymptora8  ou  the  part  of  the  nervous  system.     The  prog- 

h<»sls,  although  \xu\,  is  by  no  means  so  nn&vornble  a^  in  other  fonna  of 

m(>niii;;itiH. 

Ip   CE<iema  of  the  braJn  is  not  uncommon  in  the  violent  forms,  or  as  terml- 

Batliig  a  lon;^-cuntinued  cai^heetie  carfo.     A  ?li;^ht  ai^fessinn  of  tpnijHTntiire 

■W  a  oomplic-ation  arising  wiU  be  tlie  predi8po:«ing  cause  and  be  foUowwl  by 

death. 

II  Tlie  mental  disturtranfcs  of  malaria  in  cliildi'en  are  not  6o  uncommon 
us  wc  ^^fre  aecni^tomcil  to  l>eliovo  from  the  detw'ription  of  Griesinger  and 
Itohn.    Wal  lifter'  found  eighty-eight  (•a.-H's  cjut  of  i-leven  liumli-ed  of  all  agen, 

bud  of  these  over  one-half  were  uhitdreti  under  ten  years  of  age.    Of  these, 

^even  died  of  convulsions  during  the  arme  of  the  disea«?.  Variourt  mental 
dlKturbanees  liave  Ixx'n  oliHPrved  in  c-liildn-ii.  Sonniolenit!  is  es|)e<'Ja]ly 
weJl  marked  in  infants ;  all**r  the  sceoud  or  third  atta(.>k  they  go  to  sleep, — 
a  sleep  from  which  there  is  no  waking, — ami  clic  in  this  condition.  Kraepe- 
lin'  divider  the  ji«ycho«e!*  of  malaria  into  three  gninpf* :  I,  tliose  ff>rmu 
that  take  tlie  j>lacv  of  regular  attacks  of  intermittens  or  alternate  with  tJH'm ; 
2,  Uioso  that  take  upon  themselves  a  remitting  or  continuous  cimractcr  atler 

-fever  4ir  menial  attacks;    3,  non-intermitting  attacks  afler  intermittens. 

fBTen  per  cent,  of  all  his  oastw  wen;  children.  Post-mortems  revealed  redema 
and  hyperemia  of  the  oentml  organs,  sometimes  deposit  of  pigment.  In 
half  of  the  eases  active  melandiotia,  with  frttr,  a  tendency'  to  dcHtrncfion, 
and  lialluciuations  were  (lie  principal  .symptoniH.     In  alK)Ut  one-third  nf 

ll^c  cases  the  jmroxynw  were  preceded  by  an  aura,  sometimes  teudcrness 
nvrr  the  cervical  vertehrie.  Jn  r^vo  enst^  there  were  epileptic  seizures 
fullowtxl  by  coma.  In  ouL'-fonrth  of  the  cases  then^  was  mania  acc»m[>anied 
by  ideas  of  gi-andeur.  The  paroxysm  lasted  for  several  hours,  and  the  whole 
dij^-jLsc  persisted  four  wwks  in  thirty-two  per  cert.,  less  than  a  week  in 
twenty  |>er  cent.     It  was  mre  to  find  ca^cs  lasting  longer  than  montlis  or 

klbr  one  year.     All  the  adults  recovered  entirely,  and  of  tlic  children  only 

■ihn  seven  rases,  (v)nviil<iive,  mentioned  before,  died. 

r  In  the  ccirhro-spinal  system  nf  nerves,  the  symptonts  that  an*  priKluced 
nsnally  manifest  themselves  as  neuralgias.  Frcquenlly  the  attiu-ks  of  imin 
arc*  not  acrr»mpnnicd  by  fever,  hut  ven,*  often  mrefidly-rej>cnt«I  measure- 
tncuts  of  temperature  will  show  tlrnt  tliere  ia  a  slight  elevation.     The  fiflk 


■  Ilandhuch  d.  .S[Hwir>llcn  Path.  u.  Thnrap.,  urtiole  <*  Cerobro-Hpioal  Mt^uiugilin.' 
>  Sdimidt's  JidtrMchcr,  1871,  Bd.  clxxx.  p.  5&.  >  IbU.,  1S82. 
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|iatr  of  nerved  is  the  one  moat  oonicmtnly  afTixru-d.    W^e  Iiave  supra-  or 
infraK}rl)iUtl  i)eui:a1<ria,  froiitul  or  uccipiuil  headache,  (Hiiii  in  Uie  teelh  and, 
auiuftiiiif;*,  ulutig  ilie  side  of  the  noee.     Neumljiriad  of  the  st-iatio  uciTf, 
the  iDtertvi^tal  ntTvcs,  aud  tlie  imrves  of  the  etouiach  are  by  no  mranji'  un- 
OMiiiuHtii.     Then  there  U  that  peculiar  fitrm  vi'  nervous  afftt'tiun  which  ha:^ 
licen  ealtod  lortieullis  intennitteus.    Tlieiv  are  diree  states  of  tliis  coudition,  ^j 
the  first  lieing  purely  tliat  of  torticollis,  the  seooud  a1)»)hitelT  intermittent  ^H 
with  high  fever  ur  continuous,  and  the  thiitl  with  brain-  or  eoitl-tx^unpliira- 
lious  presenting  the  picture  of  a  eerebi-o-spinal  meningitis.     The  patieut  is 
atLac-ked  at  a  eertaiu  time  iu  the  day  with  jiain  in  the  liaek  of  the  head  and 
along  the  np{)er  [tart  of  the  spinal  column.     Widi  this  there  \s  tortieoUia. 
The  attark  lasts  for  fmm  two  to  five  or  six  hours,  and  tlien  the  patient  fecU 
perfwtly  wt'll.     Thia  is  the  mildest  lorra.     Tin;  nest  day  the  attack  rojKtilii 
it«elf,  aud  l)eluives  in  every  respect  like  an  ordinary  inlemiiltens.     The 
f<irmb  d(iicrilxd  above  may  run  into  one  another,  and,  althnupli  at  first  very 
amenable  to  trwitment,  may  develop  80  as  to  be  beyond  coutrul.     1  have 
seen  Hixtecn  v^gnvt  of  this  description  in  cliildren,  and  possibly  many  more] 
In-foir-  my  attention  was  attraete*!  by  one  very  well  marked  intermiitrnt' 
case.     I  should  say,  tlicrefore,  that  a  great  mooy  cases  will  run  a  favur-, 
able  coaree  even  witliout  treatment  of  any  sort.     These  eases  have  becnj 
dL-MiTilMxl  by  uumL-iMus  uuthure  (Hen*K-h,  Kierbaiun,  Buhn,  L.  Kmnictt  Holt, 
aud  others),  and  nuist  be  looked  nptm  as  well-rcoogniKcd  fonns  of  inter-, 
mittens.     The  ivlatinti  which  tliey  bear  to  meningeal  tronbleg,  to  whi< 
I  would  (^11  es|>et:inl  attention,  nmkes  tlu'm  of  esp4H:iut  importance. 

So  iar  as  ct>ucx;rua  tlie  nerves  of  s|jecial  sense,  tliere  are  no  obsenalioDfl^ 
on  record  which  g«)  to  slmw  that  they  are  es|>cctally  atltttcd.     It  h  nut 
uncnmmon  for  iHitients  to  <x>mplain  of  jK^nillar  wnsalionH  of  tiL'rtc,  or  timt 
tlicy  h<ar  noim-s,  etc.     All  this,  however,  eau  be  explained  by  other  meona^ 
than  by  taking  into  consideration  special  lesions  of  the  nerves. 

Ttiere  are  also  disturhanoea  of  the  vast»-motor  ncr\'ce  whltii   lanse 
peculiar  Hymptonw.     Among  lht¥e,  s|i4-eial  ix'fcrence  is  made  to  intermittent 
swellings,  es|KX'Ially  well  marked  uLimut  the  joints,  aud  sometimo}  within  ^_ 
them.     They  give  rise  at  times  to  great  ymm,  at  other  times  tliey  are  paiii-^| 
lesH.     On  account  of  tlieir  ill-ilefined  clianieUr,  they  are  sometimcis  coo- 
mded  with  liystcrical  Joint-hsions  or  tubercular  affections.     Where  en- 

^meiit  of  the  spleen  exists,  the  dii^nosls  is  easy;  where  it  is  absent, 
anli-maiariul  treatniccit  will  make  ehw  the  nature  of  the  malady.  ^H 

AfftrtioHk  of  the  Ue«pimfoiy  Apparatus. — The  whole  of  the  respiratory^^ 
tract,  from  the  mucous  mcnibranR  of  the  nose  to  the  nlvt^di  nf  tlie  lung, 
may  siilVer  from  malarial  poison.     Somctimra  we  observe  true  interrailteut 
attacks  of  coryza.  or,  etinibiiKtl  witli  this,  plmrj-ngitis  or  eulaiwenicnt  of  tlie 
tonsils.     One  alone,  or  all  tijrnlHneil,  may  exist.     The  most  common  form  ^u 
of  catarrhal  trouble  duo  to  malaria  is  a  subacute  or  chronic  eoudition  ex-^| 
tending  over  the  M-liolo  mucous  membrane  of  the  pharynx,  nose,  and  eyes. 
We  also  liave  attacks  of  cplstaxis  :  these  may  bec«)me  dangerous  to  life  on 
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int  of  gr«it  Ios3  of  Uoml  tluring  the  fittoclv  or  on  account  of  repealed 
It  is  advisable  to  exatuiiie  the  unne  in  these  paw«  ;  for  frpfjuently 
then?  will  be  futind  tlmt  peeuliar  ulcei-attoti  upon  the  at^pltiin  which  U 
readily  treated.  In  order  to  prevent  relapses,  however,  the  piiterul  coadi* 
tion  niiiHt  \h-'  tukt'ti  into  c-uusideration.  In  tlic  lan'ux  tliere  are  prtMhit'^I  a 
scrifN  of  Hviiiptuiiis  rivoiubling  cruiiji.  Briuiid'  has  deaenbed  thtK  nlVcctiun 
18  attacks  of  high  fever  coming  on  at  more  or  les8  regidar  inter\'als,  com- 
hiiHfl  with  intfusi!  rtHhie^  of  tlie  pharynx,  htiaiveni'ss,  stridor,  and  dr^pixea. 
These  paroxy sm.s  luay  ia.st  for  hotirs  ■  uud  the  whole  affeetion  reijembleH  croup. 
Ahboiigh  he  i^ll$  attention  to  the  difficulty  in  diagnoeiH,  there  ought  to  be 
no  amJi  dlfiit-ulty  if  the  time  of  attai^k,  eiilargenumt  of  the  spleen,  jM-rio- 
dicity,  and  iutervals  uf  alimist  perfect  health  be  taken  into  consideration. 
Briand  ttavd  that  tlie  progiingin  is  very  niueh  iH-tter  than  in  croup,  because 
the  disease  ran  be  readily  treated.  AttaelcB  of  bronchitis  more  or  lo« 
difliiu>,  nn  the  only  Mmptoms  of  niaJurlul  infuclton,  also  occur.  If  tliey 
are  m  the  aipillary  brunclii,  they  may  become  very  dangerous.  As  it  is, 
they  must  always  be  eai*efully  watched,  aud  tJie  {latient  be  given  the  full 
benefit  of  liln^ral  treatment. 

So  far  as  the  ri'luti'ins  i}f  pueumouia  to  malaria  arc  concerned,  there 
may  bo  several  positions  taken.     There  are  those  who  a**ert  that  nmlurlal 

ining  m:iv  pnxluee  pneumonia ;  then,  again,  thtiw.'  wlio  maintain  that 

initinia  devclupu  in  patients  having  malaria,  and  thcrclbi'e  Lakes  upon 
itself  a  malarial  type.  While  there  can  be  no  doubt  tliat  pneumonia  (catar- 
rhal) is  pnidn(>«'<l  by  n  multitude  of  causes,  diphtheria,  meases,  typhoid 
fever,  etc., — i.e.,  by  the  sptH-ial  |Hiisuus  of  Uiese  diseases, — it  has  yet  to  be 
pr<*ved  Umt  malaria  is  one  of  these.  For  fear  of  being  miMmdcrstooil,  let 
ns  say  tliat  nothing  which  has  Iwen  attributed  to  malaria  (iKKrilli,  micnv 
coccl,  [>lasm(xliiim)  has  ever  \tvv-U  fiiuud  in  {Kiticnts  who  liuv<f  di<d  nf  nialari:d 
pneumonia,  although  everything  |M;iiiits  to  the  fact  that  the  poifiou  of  malaria 
coidd  act  in  the  fame  way  as  that  of  any  other  dismse.  However  this  may 
Im',  tlx-re  U  a.  distinct  cliuicat  picture  In  which  }i!Ui<>iit;^  have  pneniiKinia  the 
symptoms  of  which  take  upon  themselves  quotidian,  tertiau,  or  ipturtan  ex- 
acerbations. These  exacerbations  are  as  to  fever  aud  the  ouncomttaot  sub- 
jpclive  and  obifN-tive  signs  of  pneumonia.  This  form  ts  not  more  dangerous 
tiiaii  any  ordinary  form ;  the  e.\a<*erbatious,  ils  a  rule,  beiume  weaker  from 
day  to  day,  and  finally  disappear,  or  are  readily  prevented  by  the  use  of 
quinine.  .Alnmst  the  sanii-  I'llnind  picture  is  pres<>nted  when  a  croupous 
jiueumouia  deVL'lo|)s  In  a  |)aticnt  nircfady  malarial. 

I  Manifci^otlonA  in  thf  Alimenfarif  Ttrtef. — Very  few  cases  of  iutcmiitteuB 
occur  without  some  synipt'tms  being  pHxluaHl  in  the  alimentary*  canal;  but 
thntc  com  pi  imt  ions  have  been  tpratcd  of  Ix-fore,  and  wo  now  refer  to  tlioec 
fiirnis  in  which  the  sympti>nis  on  the  jtait  of  the  alimentary'  ■■aual  arc  the  prin- 
ci|ial  manifestations.     The  stomach,  the  small  intustinc,  aud  tJie  large  Intea- 
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tine,  eilhcr  aloiie  or  Ingrtlior,  mav  Ik;  die  seat  ofdistiirboDOC  which  aloiit.'  g*K-s 
to  roake  up  an  attack.  On  the  |)art  of  the  stomach  we  have  the  symptoius 
of  d_vBpe|>sia,  either  cuDHlaiit  or  intermittent.  These  a)tai4cis  are  entirelv 
icdc|)oiHlent  of  any  HmkI  tliut  is  taken.  The  httle  jiatieiit  may  lie  fcil  ia 
the  moitf  approvixl  ami  phvrtiologieally  correct  manner,  and  yet  the  attacks 
eontJnne.  That  lurtn  wlitth  iimuifi^itii  ttaeW  in  attacks  t)f  vomiting  is  ven' 
peculiar ;  the  eliild  may  be  in  perfect  health,  playing  aUmt,  happy  aud  j"llv, 
when  it  is  Hiiddenly  taken  with  the  nrdinnry  .symptums  of  oausco.  Tbni 
voniitiug  (Xtini'S  on.  .U\er  four  or  five  hours,  the  cliild,  although  liKikiii^ 
dragged  out,  seems  perfectly  well,  its  appetite  relums,  and  it  lenuuns  well 
until  tlip  next  attack  cimies  on.  With  this  there  may  he  a  slight  elevatinu 
of  temjK'rature  (101°— 102°  F.),  the  uplceu  in  ut-ually  enlarge<],  a^  it  in  iu 
everv'  form  of  malaria  in  ehildrcn,  and  when  these  attacks  eontiaue  the 
little  patient  suffers  very  raueli  so  far  as  general  hcnttli  is  coucemed.  It 
may  be  well  to  state  that  all  the  i^ymptomA  coming  from  the  alimentan' 
tract  in  malaria  are  motit  ituily  coutrolliHl  Ity  ([uininc. 

On  the  part  of  the  intestine  we  have  diarrhceas.  These  are  of  two 
kimk,  tlte  large  au<)  water>'  Btooirt  and  the  small,  »limy,  bloody  ones.  The 
attairki^  amsiift  eimply  in  having  these  etuulH.  There  is  no  juin,  ba  a  nile. 
except  in  the  large  intestinal  variety* ;  the  patient  docs  not  suffer  incon- 
venienee,  and  afler  the  atia<'k  ia  over  he  is  perfectly  well.  The  diag- 
nosis of  these  gartlni-iateslinal  foriiLs  is  readily  made;  tiie  fact,  alune,  lliW 
all  the  remtxlics  which  usually  eoutrol  diarrha?a,  combined  with  proper  dirt, 
fail,  i.s  sufficient  to  cause  the  pmctitii.iner  to  siis])ect  that  he  is  dealing  widi 
malaria.  The  prognosis  is  favorable  iu  all  these  fumis.  I  have  aeoi 
little  fiatienti)  who  have  sufl'ercd  for  months  from  the  large  intc&tinal  varirtv 
upi>anu(Iv  in  good  hctdth.  It  must  not  be  forgotten,  however,  that  tlwre 
may  be  deeper  lesions  pn^sent  in  the  inttieitiues  whidi  may  lead  tu  very 
unplea'Quit  complications, — tuberculosis,  pentonitiB,  etc.  In  the  violent 
fiirms  jis  thcv  are  fjuud  in  the  tropics,  all  grades  and  characters  of  intrati- 
nal  lesions  have  been  olwrvcfl,  from  (he  simple  luss  of  epithelium  to  the 
most  perfectly  pi'onouncc<l  diphtheritic  proccsa.  Fortunately,  these  hope-  , 
leas  forms  are  very  rare  iu  civilized  eouutnea.  ^M 

MaiiifeMatlonH   on   the  Part   of  the   Organs  of  CSi-cutaiioru — It  swmS^^ 
strange  that  attacks  <m  tin;  [lart  of  the  heart  arc  so  rarely  noticed.     The)* 
are  certainly  very  rare;  otherwise,  more  eases  wotdd  be  fouml  recorded  in  fl 
tlie  Iiteratui>3  of  malaria.     An  irregular  dit*tribiition  of  blrmtl  is  noticeil  in 
Uiat  form  in  wliich  verttgit,  M'ith  congestion  of  the  face,  is  the  only  symptom. 
This  dizziness  is  the  only  thing  the  patient  complains  of,  but  it  retumdH 
witli  the  same  regularity  tliat  characterizes  all  these  tomis.     Another  form 
consists  in  n^darly-ixxurring  attacks  of  [Kilpitalion  of  the  heart,  ea^W 
ooutrciUed  by  (|uinine.  ^ 

A.  8.  Smith  *  has  put  upon  record  a  case  of  "  malarial  affection  simn- 
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latliig  Basedow's  disease."  A  boy  of  eleven  years  was  suddoDly  taken  sick 
ill  the  evening  with  enlargement  of  the  thyniid  filand,  which  diriiippran'd 
the  nt'xt  nitirnin};.  Tiie  next  evening  this  rcturcHtJ,  unil  witli  it  jHilpitatiun. 
Over  the  thyroid  gland  there  was  henrd  a  loud  systolic  bruit.  The  pulse 
was  110,  tenil)enitui'^  101.5**  V.  Tin*  spleen  was  ven'  mnoh  fnlarjjod. 
After  ton  diiys  of  energetic  trtatuiiut  with  quiuine,  all  tliese  syuiptonia  were 
removed  {tcrmancutly. 

Mani/tJitathns  on  the.  Part  nf  the.  l^rhwn/  Oi-^mm. — The  two  prinoiprl 
manifestationH  of  attacks  in  the  urine  are  hieniaturiu  or  iilhnniinuiia  and 
glycosuria.  In  rc^i-d  to  the  first,  it  consists  of  tlie  ap|)earance  of  blood  iu 
the  otherwise  normal  nrine.  This  IiKhkI  m  dtsi-iiary;!*!  with  or  without  pain, 
depending  \:\Hm  the  fact  that  it  coiigulaira  In  small  or  lnrf;;c  niii.'«ses,  is 
usually  of  a  bright-red  C4>lnr,  and  its  loss  dues  not  affect  the  patient  very 
much.  In  the  urine  uf  patients  suffering  from  hteninturia  intermittens  is 
fouml  the  Plasmodium  mnhiriEO,  Utit  ospccinlly  are  fi)uud  iu  gn?at  ruinil>er8 
those  crescentie  biHlie*  n'ferrcd  to  under  the  hciditig  of  etiology.  Iu  a  few 
mass  I  have  seen  iutcnnittent  albuminuria  without  blood.  Coutrar)'  to  the 
experience  of  some  authors,  1  have  found  kitlncy-complications  compara- 
tively cinnnion  in  childn'n,  the  mrwt  cf)mmon  torm  U^ing  a  Huliacutc  or 
even  chronic  albutujiuirta,  in  which  the  urine  is  ahm]st  ctianK'tcristlc  of  the 
disease.  \Vhcn  it  is  passed  it  is  of  a  brownish  color;  and  when  it  stands 
for  a  little  while,  a  browuinli-bhuk  dcjxwit  settles,  over  which  the  urine  is 
jwrfectly  dear.  11'  tliis  deposit  is  exaniinctl  under  the  microscope,  it  will 
be  fotind  to  be  made  np  of  small  masses  of  pigment,  comfmiug  whose 
nature  or  origin  nothing  is  known.  Bei^ides  this  we  find  easts,  amor|)hou8 
unilf«,  or  cryslalline  forms.  The  urine  always  contains  albunu'n  in  variable 
quantity,  from  a  trace  to  two  |>cr  cent,  or  over.  These  cases,  as  a  rule,  are 
of  slow  recovery,  but  the  proguftsis  is  not  l«ul.  Tliey  arc  not  affected  by 
quinine,  but  removal  to  a  uon-malariai  climate  gives  relief  in  a  very  abort 
time; 

No  twsps  are  on  r«^>rd  in  which  glycosuria  represents  the  principal  symp- 
tom of  the  attack.  Hut  the  ini|M»rtancc  of  examining  the  urine  for  sugar 
is  shown  io  the  following  table  of  liardcl,  t^uotcd  by  Hlau  : ' 


In  134  'juutidiaa  cues  glycoaurui  «pa#  found  29  timet,  =  22  por  cont 

'*  122  tertiin  CB»«  "  *•        •'      17      '*      <=  14        •* 

"     7e  qunrtun  vow*  *'  "        *'      II      "      =  14        <* 

»     II  pcmklouscww        "  "        "     S!      "      —  80        " 

**     40  WftUmurkod  cnchecUo  ladtviduub  glyvwurin  vttu  found  82  times  =  80  porceat 


Jaceond  and  Viillin  assert  that  this  temporary  dinliotes  may  become  per- 
manent.   This  must  <*ertainly  iMiiir  veri*  rarely.    Tn  the  first  place,  dialx-tes   • 
is  D<it  common  in  ctuldhuud,  ami,  secontlly,  nmlaria  is  very  common  ;  so  that 
the  relation  of  one  to  the  other,  in  diildhood,  must  be  extremely  remote. 

*  Scfamidt'B  JahrbOcher,  Bd.  ccir.,  1BB4. 
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3Ianifedaii(m»  on  the  Pari  of  ihe  Skin. — There  Is  hai-dly  any  skin- 
diftpoae  wIkmo  urigiu  Una  nut  bce^i  ascribiHJ  to  malaria.  But  no  attempt  at 
prtKtf  lias  Ijccu  oHercd  tliat  there  exists  any  relatiou  Uftwwu  tliesc  aOectiutui 
and  mnlaria.  In  the  ckrooii;  forma  there  is  no  doubt  tliat  malaria  does 
jmnlnce  wrtaiu  fortu»  of  skin-dl.s«iai*,  wlneli  will  be  rt-'ferred  tn  hereafter. 
The  only  furiu  of  skiu-diseaae  whieh  may  take  tlie  place  of  an  uttai-k  is 
urtiearia.  This  w  cxjmparatively  rare.  Hebra  had  seen  five  hundred  cases 
of  nrtictkna  in  twenty-live  years,  and  not  one  of  tbt^iii  malarial.  ZetssI  in 
two  hundred  cases  tias  seen  but  one  ease  of  intermittent  urtiearia.  How- 
ever, thiB  is  nut  to  be  looked  u|Hm  as  an  alieolntc  critenon,  as  Vienna  is  a 
non-malarial  ploea  Tbey  arc  very  mueh  more  ii>nmtnn  than  w  n-pn^i-ntcd 
by  these  figures,  as  any  one  who  lives  in  a  nmlariul  region  <im  teMifv. 
There  ih  uothing  charHfleriatie  about  the  attack,  rxrepi  that  it  occui'S  like 
any  attm-k  of  iiitennilteiis  and  that  tlio  spleen  is  enlarged.  As  a  rule,  they 
are  very  amt-uaLle  to  treatment.. 

OrtfUM  of  >>j)fcUil  Sensf, — In  the  ear,  attacks  of  neuralgic  pain  (Volto- 
lini),  fiirnneiilosirt  of  tlie  external  meatUJi  (Weber-Ltcl),  injection  of  die 
tympamuu  (Voltolini  and  Hotz),  and  periwlie  attacks  uf  middle-car  tronble 
(IXotz)  have  been  observed.  In  a  gnat  many  of  these  cases  the  only 
evidence  given  of  the  malarial  nature  of  the  diwasc  is  the  fact  that  quinine 
reznovetl  the  tnnible.  It  (vrtalnly  muft  le  admitted  tiint  this  evidence  is  not 
conclusive,  especially  when  the  quinine  lias  been  jriven  in  vcr>*  small  doses 
(Voltolini  and  Hotjs).  Some  of  the  cases,  however,  arc  beyond  doubt,  and 
prove  that  the  poison  may  lixiilize  itself  in  the  ear  as  well  as  anywhere  else, 
CoiKv-Tiiinj^  the  cfTccts  ()t'  mularia  upon  the  eye  there  are  many  obscrvationa 
which  have  been  publislied,  but  none  which  show  iliat  any  mamfeslatious 
Inkiti;;  the  place  of  a  chill  orcnr  in  that  organ. 

Remittent  Fever  (including'  coatlauous  forma  and  the  so-called 
Typho-Malarla). — We  here  Qomc  to  nianilVstations  of  miliaria  which  ui-e 
exceedingly  dillicnlt  of  diagnosis,  and  for  whose  entity,  as  malarial,  little 
If  any  prmif  ha-*  Ix-eu  olTcrL-d.  If  we  analyze  the  symptoms,  we  sliall  we 
that  not  one  of  tliosc  which  wc  liave  seen  to  be  characteristic  of  the  aflcctiou 
is  present  in  great  constancy.  Even  the  effect  of  quimne  is  recognized  as 
having  lofrt  its  s[K'<;ii)city  in  thi«'  rases.  So  that,  pm<'tic!dly,  the  only 
reasons  we  have  for  culling  tlicse  (i>rnia  malarial  are  that  they  occur  in 
mtilarial  rt^ions,  that  they  occur  at  those  times  of  the  year  when  malaria  is 
most  iximmon,  tliat  (hey  occur  in  epidemics  for  which  there  seems  to  be  a 
common  cause,  and  that  tlie  lesions  resemble  those  of  the  intormitteut  forms. 
To  illustrate  this  latter  statement:  In  1884,  a  street  in  Cincinnati  whidi 
had  been  torn  up  late  in  the  precedtnj^  winter  was  again  dug  up  fur  sewage 
purixist^s.  Ahmg  that  street  a  gi*eat  numl>er  of  eases  of  remittent  and  con- 
tinnons  fever  develo|XHl  which  could  not  bo  calletl  typhoid,  and  for  whose 
existence  no  cause  could  be  found  except  the  disturbance  in  the  soil  of  the 
strwt.  These  cases  corresiKHidcd  more  or  less  with  the  descriptions  given 
of  malarial  fever,  and  were  therefore  called  such.     Sim."e  the  tliscoverj*  of 
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the  plaamiitlium  and  its  appli<-atiun  to  practice,  uotliing  lias  been  publlsbt-tl 
to  warraut  us  in  taking  odvamx-d  grouud  ou  the  positioD  tukcu  abuvc.  It 
19  poAsible  tJiat  tjio  Kime  pi»i&(>n  in  i1itfi>rent  stutoij  uf  (l(?vc]opmont  may  id 
the  ouc  instance  prixliiee  an  attack  of  iutenuitteut,  anil  in  (lie  other  a  cou- 
tianoud  form.  Until  iWav  (|uostions  arc  s^-ttltil,  however,  it  is  tlic  duty  of 
the  physifian  to  give  lits  patient.n  aiiy  benefits  tliat  may  ariftc  from  iniibility 
in  make  a  positive  diagnosis.  Wc  refer  here  Ci^pccially  to  the  difficulty  uf 
differentiating  between  typhoid  fever  and  some  of  the  forms  of  malaria. 
AVhenever  siuh  difficulty  artscd,  the  jxitlent  uinst  Ite  treated  for  typhoid 
fever,  and  nut  for  malaria,  fur  reas^utit  that  arc  manlic^.  Xii  the  extetutive 
epidemic  of  typhoid  fever  that  existod  in  this  eonntry  in  1887-88  many 
p)iysician»  jwrsistrd  in  the  opinion  that  tliey  wi-re  dealing  with  malaria, 
and  would  not  be  ct.invinccd  of  the  wiulrary  until  they  were  siiown  the 
charaeteri.'^tie  typhoid  lesions.  To  sui'h  an  extent  has  the  luulariul  idea 
gained  I^xjlhold,  cs|)c<.'ially  in  mnlan'al  rcjiions,  that  typlioid  fever  is  not 
rwogniw'd  when  it  dw-s  oei'ur.  lint  the  weiglit  of  pnifessiunal  ojiinitni  is  so 
much  in  favor  uf  the  acceptance  uf  at  least  two  forms,  the  remittent  and 
the  continuous,  that  a  description  ftiilows  with  the  reser\'ations  mentionol 
befoix', — that  the*ic  fijnns  miiy  Ije  due  to  a  different  stage  of  the  malarial 
virus,  or  Uiat  we  are  di-aling  with  an  entiixdy  diffcrcat  poidou,  as  uu  direct 
evidence  exists  as  to  any  of  the  three  propositions. 

Remittent  fever  u-siially  coim*  ou  suddenly,  without  pnxlroniata  of 
any  sort.  The  patient,  wlio  lias  Iwn  feeling  very  well,  is  suddenly  taken 
with  headjH'he,  and  imlu  iu  tlie  back  or  limbs ;  he  has  malaise,  anorexia, 
perhaps  feel.s  slightly  nauseated  or  vc)nuts.  Combined  with  these  there  is 
diilliuess,  or  re|H3iU'<l  cJiiUs,  flight  in  i  leg  ret?,  esi)eeia!ly  in  coming  in  contact 
with  cold  air,  or,  if  he  is  in  bed,  when  uncovered.  He  may  have  a  slight 
dry  cough,  so  that  the  diagnosis  of  a  cold  lias  l)een  made.  The  physician 
upon  exanuning  tlie  patient  will  find  him  with  Husiuxt  face,  unusinUly- 
bright  eyes,  raorc  or  less  restless,  and  eomplaitiiug  that  lie  feels  very  badly. 
Ujion  examination  there  are  fiiund  a  rapid  pulse  and  a  comparatively  high 
t^-nilieniture  (102^-104°  F.).  The  tongue  is  usually  coated,  yellow  at  the 
bicjc,  the  breath  slightly  olTensive.  Kxamtnation  of  the  chest  reveals  the 
signs  of  slight  bronchial  catarrh.  The  splwu  is  usually  culai^-d.  The 
bowels  are  constijHiteil,  hut  nothing  nhnomial  \»  found  about  the  alxlomen. 
Ou  the  >e(-ond  <lay  the  temperature  is  lower,  and  the  |>atient  perhaps  better 
in  every  resi)ect.  This  condition  lasts  for  from  tiirec  to  five  <Uiy8,  and  re- 
cover)' lakes  place.  Relapses  are  oimmon  afYer  the  la|)se  of  five  to  seven 
days.  The  rehipsis  are  of  the  same  character  us  the  tirst  attack,  as  a  nde. 
It  is  rare  to  find  this  fonn  of  fever  histing  longer  than  from  five  to  ten  days. 
Such  is  tlie  cliiiii'al  picture  as  we  see  it  iu  our  zone.  Iu  the  tn)pics  or  sul)- 
tropies  this  fomi  of  fever  may  Ix;  pcruieiuus.  Werner '  makes  the  fijllow- 
ing  divisions:  I,  the  oixliuary  form  (which  has  just  been  describe<l,  and 

>  Loo.  cit. 
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from  which,  as  li 


ys,  there  are  no  deaths) ;  2.  the  ndyoamic  forai,  a  low 
fever,  with  typhoid  symptnni-!,  jittarkinc  psfwrinlly  those  that  have  had  pre- 
vious atlarks  of  malaria,  prisoncit*,  lKHlly-tlevt*I()|)ed  perwjiis,  etc. ;  in  this 
form  the  mortality  is  about  six  per  cent. ;  3,  tho  eomatosc  fonu,  higli  tem- 
perature, 104°  F.,  wntinno*!  mma,  rlwith  nnt  later  than  the  foimh  day; 
murtality,  amuiig  adults,  fifty  per  cent. ;  4,  the  lienion'hagic  form  ;  bleeding 
from  tliG  nusc,  under  the  skin,  from  the  bowels,  etc ;  di^tli  Iwlween  tlie 
sixth  and  sixteentii  day  ;  mortality,  wventy-one  per  eent.  All  these  forms 
are  iJiaraetiirized  by  eidargenient  of  tlie  i^plceu,  sumetimes  verj'  great,  and 
fre(|uently  hy  the  deposit  of  pigment. 

For  t!ie  de^n'ptifin  of  tlie  u.mtinuou»  form  we  cannot  do  bettor  than 
quote  from  an  ex«vllcnt  article  by  Dr.  Mann*,  of  Mempln't;,  Tennesa**:' 
"Its  invasion,  instead  of  being  abnipt,  as  is  the  ease  with  remittent,  is 
sometimes  marked  by  prodromes.  In  many  eases  the  ptttient  has  Ikh'H  ailing 
for  a  wiH-k  Ix'fore  gf^iing  U>  bed.  In  other  int-tanees  he  will  liave  had  a  repe- 
tition of  the  diill;*  for  two  or  iiion^  WLH'k:-,  at  irregular  intervals,  when  finally 
the  fever  which  follows  the  eliill  assumes  a  continued  form,  and  goes  on  rising 
gradually,  day  by  day,  until  on  tho  sixth  or  seventh  day,  when  the  tempera- 
ture has  naiched  103J°  or  104''.  In  other  cases  there  are  no  premonitory 
symptoms.  The  patient  is  attacked  in  the  midst  of  apparent  health,  with- 
out appref^iable  cause,  having  had  no  previous  manifestation  of  malaria. 
Tlie  fever  preseuts  a  stadium  of  inenakse  of  alniut  one  week,  a  stadium  of 
height  of  live  or  six  days,  and  a  studtuju  of  decrease  which  terminated 
completely  on  the  tweuty-first  day. 

"  Its  thermonu-tric  range  is  decidedly  lower  than  that  of  typhoid.  It 
Bcldom  goes  abuve  103p.  Vomiting  of  bile  is  quite  a  common  symptom 
during  the  first  days  of  the  attack.  Bronchial  catarrh  is  generally  present 
Constipjition  and  n  (xjncave  altdomen  are  marked  features.  Apjireciable 
splenic  tenderness  or  enlargement  has  been  t-o  rare  in  my  obecrvation  that 
from  memory  T  caa  reeall  but  two  cases  in  fifteen  years.  .  .  .  All  the  essen- 
tial features  of  typhoid  or  enteric  fever  arc  ultsent.  There  ii*  tio  diarrhflu, 
no  ileo-aecal  tenderness  or  gurgling,  no  metcorism,  no  eruption  of  rose- 
colored  spots.  As  a  ndc,  there  is  entire  absence  of  alxiominal  .'*ymptom8. 
In  some  instamvs,  where  the  patimt's  previous  (Kindition  wa-f  Imd,  i>erbaps 
the  system  undermined  by  nuihiria,  and  where  he  was  unfavorably  situ- 
ated fur  trt'atmeut  or  Imd  no  tn-atmeut,  I  have  seen  diarrhoea,  dry,  rod  and 
shining  tongue,  sonlcj*,  and  low  delirium,  with  picking  at  the  bedclothes, 
and  a  (y)nditirtn  closely  resembling  typhoid. 

"  In  quite  a  large  pro|jortion  of  eases  of  this  fever  a  prominent  feature 
is  neuralgia.  It  will  come  about  mid-day  and  nontinue  until  after  midnight, 
—in  some  instances  so  severely  as  to  demand  the  hyiMidermic  U!>e  of  morphia. 
In  one  case  the  pain  will  be  supraorbital  and  extend  to  the  side  of  the  face, 
neck,  and  shoulder;  in  another  the  neuralgia  attacks  the  intercostal  nen*e8 

1  Amer.  Jonr.  of  MeiL  Sol.,  toL  cl.  p.  896, 1BS1. 
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nne  nr  Iwtli  sides  ro  spvoo'Iy  that  tlwrt*  U  dyspnasi  from  inability  to 
expaiKl  die  chest.  In  a.  tliii'd  I  Iiuvc  seen  tbi:^  jxtia  UrcuHzMl  in  tlic  right 
nde,  over  the  region  of  the  asconrliiig  colon,  extending  from  thero  upward 
into  the  rhe^t  ami  downwaitl  to  tltc  hip.  In  a  fuurtli  it  ia  in  tiie  abdomen. 
These  neuralgias  ai-e  porimlit-iil,  coming  on  in  the  forenotm." 

It  will  be  seen  from  this  graphie  description  how  nbsolutely  impossible 
it  witulii  !>e  to  difTerentiato  thiii  form  from  typhoid  fever.  The  |x)int«  of 
differeutiation  that  are  given  are  certainly  not  siitBeieut  to  warrant  any  one 
in  exeliiding  typhoid  fever  al»f»] iitely.  Every  nliniciau  ha»  slvh  cases  of 
typhoid  fever  to  which  the  deacriptiun  given  by  Dr.  Maury  wotild  apply 
perfectly.     Xuw,  if,  iu  addition,  cilscs  present  tUemselves  tcUh  more  or  Ii-sa 

falxlominal  tendorneris,  irith  diarrbcea,  with  enlargement  of  the  spleen,  irith 
an  eniption,  it  Heem»  almost  im|K>s8iUe  to  realize  that  it  is  not  typhoid  but 
malarial  nianifeslatlftnH  we  are  detiling  wit]i.  And  yrt  every  one  practising 
in  a  malarial  n>gion  has  seen  these  ea:«cs  enlted  typho-malarin.  It  is  not  the 
individual  ca*  which  ought  to  inflnenw  us,  bnt  the  geueml  picture  of  such 
an  ppidemic     Fi*om  tliis  wc  nhaVl  Iw  able  to  judgtf  whether  It  is  typhoid 

■  fever  ur  continued  malarial  fever  we  are  dealing  with.     One  thing  ought  to 

■  be  nddinl  to  Dr.  Maury's  di-scription, — that  relapses  do  occur.  I  have  seen 
I  three  relapites  in  a  child  eleven  years  of  age;  and  this  uimid  be  Ufied  as  an 
KUgumout  agaitL^t  the  typhoid  nature  of  the  fever.  Not  that  relapses  do  nut 
^rOoonr  in  typhoid  fever,  but  they  aiv  mf)re  common  in  those  mild  attaclui 

which  have  Ixx-n  eallwl  malarial.  The  whole  subject  must  Iw  left  for  de- 
cision, however,  to  the  nilerosi'i.ipist  and  the  bacturioK^st :  it  seems  imiKK<Mible 
on  clinical  grounds  to  come  to  a  positive  eoiK'lusion. 

So  far  as  the  subject  of  typho-malaria  Is  concerned,  this  is,  fortunately, 
a  thing  of  the  |»ast.  A  disease  is  either  typhoid  fever  or  nialariut  fever,  or 
a  combination  of  both.  Such  a  thing  as  typho-malaria  prr  «c,  as  an  entity 
or  the  n-Hidt  of  an  individual  ptiison,  diMs*  not  exist.  While  the  terra  may 
bo  a  convenient  one  to  use,  as  expressing  something  more  serious  than 
malaria  and  Kss  dangerous  than  typhoid  fever,  it  is  one  that  hoe  done  and 
is  still  doing  siirious  harm  Ut  the  profession  as  well  as  to  the  layman.  Tiie 
only  raison  (VUre  it  possesses  is  fur  the  latter ;  and  ver\*  little  cons4ilation  It 
is  to  him  to  have  the  {talient  die  from  an  intestinal  perlijration  or  liomor- 
ringe  a**  a  result  of  typho-imdaria.  We  repe:it  that  whenever  a  case  is 
df,ubtful,  for  the  gtM»d  of  the  i>atient  as  well  aa  of  the  physician  it  must  be 
called  typhoid  fever  and  tnAtol  as  such. 

Ohronio  Malaria  and  the  Malarial  Oaohexia. — Malarial  cachexia  is 
the  usual  eoncomilant  of  chronic  malaria  in  children.  This  is  the  case  in 
the  majority  of  iuf^tances ;  although  there  are  mild  forms  t)(  chronic  malaria 
_  in  which  the  general  health  does  not  seem  to  suffer  at  all.  (;)n  the  other 
H  baud,  we  have  the  cachexia  developed  in  {latients  who  are  constantly  ex- 
H^OBed  to  the  elTeeti  of  the  p<>ison,  without  the  production  of  active  s^'mp- 
^  toni.s.  Children  having  tUo  cachexia  present  well-marked  external  evidences. 
They  are  emaciated,  extremely  anffimie,  and  tlie  pigment  dcpusiled  iu  tUelr 
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Hkins  gives  tlieni  a  peculiar  color.  1  have  jiwn  all  tlie  wjlore  from  a  yellowiijh 
tiut  to  a  brown,  olmuijt  tlic  same  as  in  Aildiauu's  disctuic,  well  markLtl.  The 
ebilclren  are  dull,  listless,  have  lost  their  appetites,  tisually  suflfer  fram  some 
gastro-iiit«slirial  dci-an^iiient,  dysiH-psia,  e<m^ti|iati<)ii,  or  diarriitEa;  they 
have  a  little  elevation  ol*  temperature  every  evening,  and  they  arc  very 
weak.  The  fijileen  is  enormously  enlarged,  nlway«  painfid  upon  pressure; 
if  tlie  child  la  old  cnoug;li  it  will  fonijtlain  uf*  pain  lu  the  region  of  the 
splceu.  The  onlari^emenl  of  the  spleen  arrives  at  its  greatest  development 
in  this  form  of  malaria ;  it  rrai^lieri  to  tJie  iimhilieuij,  towards  the  ri^ht,  ami 
sometimes  as  low  &a  the  |K-lvis;  ita  cootours  may  be  Bharjily  defined,  its 
edges  well  rounded,  and  its  resistanw  great,  so  tJiat  the  idi-a  of  amyloid 
de^'nenitiou  suggts-ts  it^ielf,  which  is  frttiuently  pntv«l  upon  pift-morlera 
examination.  At  other  times  tlie  spleen  nim  enlarges  upward,  impinging 
upon  the  diaphmgni  and  pushing  aside  the  thoracic  organs!.  The  liver  \s 
also  enlarged,  and  frecpiently  becomes  amyloid.  Frequently  the  kidneys 
also  befx>me  affetted.  At  times  there  ia  set  up  an  hydnemic  condition, 
giving  rise  to  dropsies. — itua.<area,  ascites,  or  serous  effusions  into  the  vari- 
ons  cavities  of  tlie  body.  Embolic  or  thrombotic  processes  are  not  uncom- 
mon,— in  the  tikin,  priKlueing  |tctechiie,  gangrene ;  in  the  sinuses  of  the 
brain  ;  in  the  lungs  ;  in  the  kidneys.  It  is  renmrkahlc  how,  iu  some  rases, 
dentil  may  W*  almost  imminent  and  yet  the  |iotient  taken  to  a  non>malarial 
dimate  may  »till  n-criver.  On  the  other  hanti,  a  trifling  illness,  a  fullicular 
ui^iiia,  a  bronchial  catarrh  of  eoni|Mirative  unimportance  to  a  h(;althy  diild, 
may  close  the  chapter  in  a  malarial  cachectic. 

It  would  he  idle  re|wtition  to  go  over  the  various  forms  under  which 
chronic  malaria  otn  manifest  itself.  In  general  terms,  the  man ifet^taf ions 
arc  the  same  as  those  described  imdcr  intermittens.  The  symptoms  become 
continuous  or  prolonged  over  a  gre:it  i)eriod  of  time,  and  the  patient  sntl'era 
until  relief  amicfl,  until  the  malarial  p>is4)n  has  lieen  eliminated,  or  until 
death  terminates  the  disease.  To  the«c  there  must  Ix-  added  some  affections 
not  mentionH)  l)efor(^  In  the  eye?,  Ivipp'  lias  dcscrilied  keratitis,  Rrill*  in- 
traocular iicnutrrhages,  liandsU'ry'  hemorrhages  iu  the  region  of  the  madda 
lutea,  opacity  of  the  vitreous,  and  iritis,  and  Prucct*  choked  dish  and  pig- 
men  t'-depos  its.  Troubles  in  the  mouth  are  common  in  chronic  malaria, 
from  the  simple  stoniatitiH  to  caucnnn  oris,— (he  latter  sometimes  endiug 
the  life  of  n  cachectic  subject.  Stomatitis  ulcerosa  is  ver^'  comuion,  and 
unless  the  eau-te  be  remove*!  the  disca*  itself  will  go  from  l»ad  to  worse. 
Patients  with  malaria  freipienlly  liave  mouths  which  resemble  those  of 
scorbutic  patleuts.  Indeed,  the  differential  diagnosis  is  impossible  from  the 
apppjinuicc  of  the  mouth  alone.  Opprnheim,  in  FleidcUicrg,  has  tried  to 
establish  the  existence  of  a  relation  U'twecu  rachitis  and  chronic  midaria. 

'  Tr»M.  Amer.  Opth.  S<>o.,  1K«0. 
■  New  York  Medicxl  Record,  xxx.,  1886. 
•  Archiv  f.  Kitidcrheilk.,  xiv.  M. 
•Ann.  dUcuL,  iv.  39,  1878. 
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Wliile  his  arguments  aro  ven*  ingeiiioii.^,  fat-Is  do  not  seem  lo  earry  out  Itis 
vic'W;^.  We  uauuot  leave  this  subject  without  i-alliu|j;  olt^^ution  to  the  great 
dttfioulty  that  exists  in  reoogniKing  the  nature  of  f'hronio  malaria.  Only  he- 
will  HUfceed  who  tries  tu  fiud  the  cause  for  symptoms :  he  who  is  satisfied 
with  treating  symptoms  aloue  will  never  recognize  this  form  of  trouble,  and, 
therefore,  will  never  have  results. 

Prognosis. — The  proguosis  must  be  pit<'-hed  for  each  individual  case. 
The  elcmeuts  to  be  taken  into  coasitleration  are  the  a^c  of  the  patient,  the 
form  of  the  affec-tion,  atnl  the  uature  of  the  surrnuixliugs.  Pari  jj/ijtHii,  the 
yuungsr  the  child  the  worse  the  prognosis,  tlie  older  the  better.  IVruieious 
furms  always  mean  a  Ijad  prognosis ;  am!  the  mon^  rapid  and  violent  the 
«n?et  the  more  serious  tin-  t-ase.  NervouH  couipii<'alioiis  on  the  jmil  of  the 
central  organs  always  increase  the  danger.  The  surroundings  must  be 
taken  into  consideration.  A  highly  malarial  district  will  produce  worse 
forms  than  oue  in  which  malaria  is  beginning  to  disapju-ar.  The  physician 
himself  oonies  in  as  a  pmgnostio  fai-tor.  The  sooner  the  diagmwia  is  made, 
(he  more  energetic  the  treatment,  the  better  the  results.  Sometimes  the 
giving  or  tJic  witliliolding  of  a  large  ilose  of  quinine  mojuw  life  or  death  to 
a  patient.  For  tlie  latter's  sake,  it  in  (iir  l>etter  to  see  nialai-ia  ttHi  often  tlian 
Itx)  rarely,  pnividi-d  the  symptoms  are  of  a  foudj-offanf  nature.  The  chil- 
dren of  wealthy  parr*nt<.  as  in  almost  every  other  form  of  children's  disease, 
will  do  Ix'ttcr  Ihaii  thosp  nf  poor  om-s :  t!ie  fi»nnor  (un  Ik*  reinovetl  to  a 
non-malarial  region,  while  the  latter  liavG  to  n^main,  taking  iu  new  jmm'sou 
and  goin^  frrtni  had  to  worse. 

Treatment. — f.  Prophj/faxu*. — Much  tun  be  done  to  prevent  the  intro- 
duction of  malarial  [Mison  into  the  system.  In  a  malarial  region  <4iildr(>n 
shrtuld  be  kept  in  the  house  from  sundown  to  sunrise.  They  uutst  be  rc- 
ffnircd  to  live  mipre  strictly  than  otherwise  according  to  the  physiological 
rules  for  diet,  clothing,  exereiac,  et€^  A  gnuit  many  olwen'atiiws  have  been 
made  which  tcntl  to  show  that  a  person  may  live  for  a  hing  time  in  a 
malarial  region  and  (wajMj  infr<'ti()n,  then  U?  infected  by  malarial  poison- 
ing atler  excels  in  eating  or  drinking,  or  atter  pome  nervous  eflect,  such 
as  fright,  sorrow,  etc.  The  rC|>orts  concerning  the  beneficial  prophylactic 
effeclrt  (tf  tlic  continued  use  of  small  doses  of  cjuiuinc  vary  ven,'  much, 
some  praising  highly,  others  detracting  just  as  positively.  Some  articles 
of  diet  are  looked  upon  as  liable  to  produce  malaria ;  tn  the  South  of  the 
United  States  the  nutmeg  melon  has  been  l<x>ked  upon  as  a  bugb<sir,  luitably 
by  the  colort-d  iwtpuhitioti.  it  is  not  at  all  prolxible  that  any  arti<*Ie  of  diet 
will  carry  malaria;  but  indigestible  f(Kid  should  be  avoided.  When  any 
digging  of  eartli  is  tn  be  done,  If  at  all  feasible,  it  should  be  done  wlien  the 
tcmpcraturr;  averages  k'low  50°  F., — htwer,  if  jMissible.  Phw-es  in  which 
the  earth  has  been  fresldy  dug  up  are  to  Ix-  ce|)ci-ia]ly  avoided.  There  is  no 
pmtiTtion  agairL«t  mahiria  like  stxlding:  the  sod  forms  an  almtnt  imjKTmo- 
able  covering  fur  the  t*arth  and  piTvenis  the  maltiria  from  "rising."  It  is 
said  tltat  the  cultivation  of  the  eucalyptus-tree  will  render  u  auUarial  region 
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uuii-malariat  Tbe  books  are  not  rlofi«3  on  this  subject  vet,  and  it  is  too" 
early  to  judge  coucltisively  thereupon.  In  tlie  prevention  of  malurta  it 
would  Im?  very  fortunate  if  tlie  overflow  of  rivers  and  creeks  eould  be 
preveut<!d.  This,  with  advant-ed  civilization,  will  undoubtoflly  Iw  acoom- 
]>lishcd.  As  yet  no  other  means,  such  &&  eheiuicala,  have  been  found  to 
destroy  the  malarial  poison  ;  hut  ninitan*  ecienoe  lia8  done  more  to  change 
the  geogrupliy  of  malarial  distribution  than  tiiat  of  almost  any  other  dis- 
ease. Yet  still  more  should  certaiuly  be  done,  fS|KH.-ially  in  t-itiia,  in  which 
tiie  tumin^r  up  of  the  eartJi  ou^ht  to  l»e  rontrolled  by  public  authority. 
The  jAysieal  diseomibrt,  to  say  nothing  of  loe«  of  life  and  money,  oeca«uned 
to  individuals  hy  the  putting;  down  of  a  series  uf  pijie*'  is  often  but  inmle- 
qualeJy  cuunlerl»alamH-d  by  the  gain  to  the  (community  in  having  these 
pipes.  It  should  be  the  duty  of  every  lunitaiy  officer  to  auperiuteud  all 
ciuuigcs  that  arc  made  which  imply  turning  up  of  tin-  eai-tli,  layinj;  founda- 
tions, etc.,  so  as  to  rcduee  to  its  minimum  (he  chance  of  iufeciion  hy 
malaria.  The  individual  hart  a  ri{rht  to  demaiHl  tliis  of  the  communal  gov- 
erument,  and  the  oomuiuuity  will  reap  an  enormous  profit  hy  a  little  care 
in  this  direction.  Any  number  of  examples  eould  bo  mentioned,  in  ditTercnt 
dtics  of  this  wmntry,  in  which  a  Iwal  epidemic  of  malaria  was  started  by 
digging  up  a  street  or  by  laying  tire  foundation  for  a  lai^-  building. 

11.  3falk'iiuil  and  Qihtrwini'. — Quinine  is  Mie  j*oven?ign  remedy  against 
the  manift^tatiouif  of  malaria.  A  host  of  renicdic!*  Imvo  Im^n  reixminiendtxl 
to  take  the  place  of  this  one,  but  wc  have  always  come  back  to  it.  Tbe 
administration  of  this  drug  to  children  is  no  easy  luatter.  Quinine,  lo 
break  up  etune  forms  of  malaria,  must  lie  given  iu  laiT^e  doses ;  it  is  exeeft- 
BJvcly  bitter;  a  great  many  children  cannot  licar  it  upon  their  stomachs.  In 
order  to  overcome  these  difficulties,  the  physician  must  be  thoroughly  well 
acquainted  with  nil  the  various  mfxles  in  whicli  iptinine  can  lie  given.  First, 
as  to  dose;  in  order  to  prevent  the  recurrence  of  au  intermittent  ntlack,  the 
quiniue  must  be  given  at  one  dose,  or,  what  practicnlly  amounts  to  one 
dose,  the  whnle  quantity  administered  witliin  half  an  lionr.  On  aoconnt 
of  the  fiict.  that  the  drug  maniff^ts  its  maxtuiiini  effects  alxjut  four  hours 
nder  administration,  it  will  have  to  be  given  in  the  majority  of  cases  be- 
tween six  and  half-jiast  six  a.m.  Jrany  a  time  have  I  hml  the  followine 
experiemie.  An  intermittent,  quotidiitti  attack  lias  been  coming  on  at  five 
o'clock  in  the  evening.  The  next  day  the  patient  is  advised  to  take  his 
quinine  at  one  o'clock  p.m.  The  attack  does  not  prewut  itself  with  such 
violence,  but  the  jwtient  comj>lains  of  having  felt  badly,  say,  at  niHin ;  8o 
that  he  is  ordered  for  the  day  after  to  lake  his  medicine  at  eight  o'clock  in 
the  morning.  That  day  he  conijilains  of  feeling  ImmIIv,  but  much  leaa  so 
than  l>pforp.  The  next  day,  jH-rhaiw  au  increased  dose  is  administered  at 
ttie  normal  time,  and  the  attack  is  broken  up.  There  are  exceptions  to  this 
rule,  however :  they  repre^nt  those  mixed-type  cases,  or  some,  verj*  frw, 
cases  in  which  the  attacks  vnmc  on  in  the  evening  or  night.  The  explana- 
tion fur  the  ap^)arcut  unreliability  of  the  i^atient's  statements  ig  to  be  found 
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in  Hk'  Ou-t  tliat  llit*  maxiniiini  but  not  tlti)  liegiuniiig  of  tlic  attack  piviionta 
ittM'lf  ul  tilt'  time  when  tlie  patient  stales  it.  Now,  I  make  it  the  rule,  after 
having  tried  one  lai^  ddw;  to  iw--e4>rd  with  the  patient'^  obKervations,  to  give 
the«piiniue  at  (he  iiormnl  tiiui,  and  usually  I  suwTed  in  brtaking  up  the 
aiiuek.  Suiueiiiues  the  patientV  ubsenations  arc  correct,  and  the  applica- 
tion of  a  sufficiently  krge  dose  of  quinine  will  either  prove  or  disprove  liitj 
stutenientK.  Another  ini|>ortunt  matter  is  to  prevent  relapses.  In  the  simple 
forms,  with  the  tweeption  of  the  ipiailnn,  the  relapse,  if  it  comes,  will 
appear  on  the  seventh,  the  fourteenth,  antl  die  twenty-first  <loy  after  the 
first  chill.  For  iJie  (piarluu  form,  which  tmjueully  cliungw)  its  type,  tt  is 
the  eighth,  sixteenth,  and  twenty-fourth  days.  On  these  days,  at  the  normal 
time,  the  full  doses  of  tpiinim'  must  Ix'  ^iven.  The  percentage  of  relai^seg 
diflbrH  at  different  times  of  the  year  and  iu  different  plat-es,  but  1  never 
allow  a  imliini  to  pj  wlthtjut  his  quinine,  after  an  attack  of  intermittens, 
ou  the  day  of  his  relapses,  unless  several  exumimitions  re\-eal  tlie  spleen 
reduced  to  its  normal  size.  Even  tlien,  on  account  of  the  unuertoiuly  of 
diagnoHis  of  enlarg«i!  spI<Tn,  nOajwes  will  oeeur:  so  that  the  safest  plan  is 
to  give  the  patient  his  full  dose  of  quinine  four  times.  In  some  eases,  of 
mixed  ty|>p,  it  is  almost  impossiMe  to  calculate  when  tlie  day  of  relapse 
will  lie;  and  in  tlu-se  castas  it  is  udvisuhle  t<j  give  the  full  dose  on  tVi'o  or 
three  consecutive  days,  in  this  way  jjositivcly  precluding  a  rela|jse.  The 
dose  should  be  suitieientty  large  :  it  is  Ix^tter  to  give  a  little  too  mueii  than 
too  little. 

yiui-h  has  been  saiil  about  the  |ieriuauont  ill  eil'eels  of  large  (hunw  of 
quinine.  Where  s|Ktiulists  are  dealing  with  a  c^jiidition  which,  aocording 
to  their  oMm  oltservations,  may  Iw  pnjdmTd  by  malaria,  it  is  rather  risky 
for  thfin  to  ns'M.Tt  that  the  remedy  produces  the  malady,  without  pntving 
the  statement  Ixwond  a  duubt.  The  normal  dose  for  intermittens  that 
I  uae  is  as  follows :  Irelow  six  months  of  age,  one  to  two  grains ;  from 
«x  months  to  one  year,  two  to  two  and  a  half  grains ;  fntm  one  year  to 
tM'o  yeai-s,  two  and  a  half  to  three  grains;  from  two  years  to  five  years, 
three  to  five  grains ;  and  from  five  to  twelve  years,  five  to  eight  or  tea 
grains,  defH'ndiug  ui>un  the  size,  the  strength  of  the  [latieut,  and  the  retuni 
of  the  affection.  Quinine  can  be  administered  by  one  or  all  of  the  methods 
used  iu  giviug  drugs, — by  the  mouth,  the  i-ectum,  the  skin.  There  is  no 
meth(K)  known  by  which  the  bitter  taste  of  quinii>e  can  )>e  effetlualty  dis- 
guised to  make  it  n])plicable  to  the  administration  of  sufficiently  largo  doacs. 
If  the  sulphate  or  muriate  lie  iim**!,  tiipinrie*'  is  the  best  vehicle,  tlie  Synipns 
Liquiritiffi  (GlyeyrrhiZfe)  Aromaticus  of  llje  German  Pliarmaco|xpia  bt-iiig 
the  Ix-st  preparntlon.  The  quinine  is  here  given  as  a  mixture  (never  add 
free  acid,  as  it  pniduces  ii  precijiitat**),  but  one  drachm  will  not  cover  over 
the  taste  of  more  than  one  gmlu  of  quimme  sulphas.  For  the  latter  reason, 
the  nppH<Tvbility  of  this  methiKl  is  veiy  limite<l :  just  where  we  need  it  most, 
in  children  from  thn-c  to  five  yeui-Sj  it  cannot  be  used,  on  aeiMxnit  of  the 
luge  quantity  of  vehicle  required.  When  the  patient  can  awallow  pills. 
Vol.  I.-^ 


850 


MALAR  L\. 


ihiH  mixle  of  giving  the  rwiit'dy  ii-  to  1m*  prelirntl,  Tii  the  |ira(rtilioner  tising 
vcn'  much  quinine  it  is  nut  uwesstti-y  to  state  that  he  shuutd  be  careful 
whose  pilU  and  what  kind  he  proseribes.  One  is  teinptod  to  make  remarks 
about  how  the  dotte  of  quinine  Iuls  been  inrreasi>d  within  the  lojft  ton  or 
fifteen  years  ;  but  the  question  arises,  how  much  tlie  aduiiui^niLion  of  pre- 
pared pills  h:w  to  do  with  it.  The  (annate  of  quinine  is  u  piviwrution 
which  is  verv'  servieeable  in  alwut  double  the  d(«e  of  the  sulphate,  Thii*, 
given  with  pulv.  glveyrrhizee  or  in  the  form  of  the  chocolate  tablets^  can 
be  Ufl«l  in  older  children  where  no  other  preparation  will  be  taken.  The 
objection  tluit  npjtlies  to  the  liquorice  mixture  doeu  not  apply  to  tlie  tablets, 
for  when  children  take  them  at  all  they  arc  uot  [Hirticulnr  ae  U>  nuntl>er. 
The  resuttB  art-  not  sc»  eMtisfai-torj'  as  th*jse  obtained  with  the  sulphate,  but 
the  taniiate  U  very  valnabie,  es()e<-ially  in  malarial  inte!>tina1  catarrhs. 
Tliere  are  ohildrr-n  who,  altlumgh  gixwl  ami  willing,  wmnot  lake  quinine,  as 
their  stomachs  will  uot  retain  it.  These  children  swallow  quinine  witliout 
resistance,  but  as  stK>u  as  they  have  it  down  it  is  vomited.  This  is  not  due 
to  any  general  eHVirt,  as  Hinz  ha.s  Htalt^nl,  Imt  rtimply  to  loral  irritation  of 
the  gastric  mucous  membmue.  Two  methods  aiv  oi«;n  iu  such  children, — 
the  administration  of  the  drug  by  other  channels  than  jjer  os,  or  the  cxhibi> 
tiou  of  one  or  crther  of  the  nlkalold»  of  Peruvian  bark.  \n  one  or  two 
cases  the  jiatients  liave  beeu  able  to  bear  cincbonldia  where  quiuine  was 
always  rcgnrgltatod  :  otherwise  there  is  no  advantage  tn  giving  stihstitutes 
for  quinine,  es|>eeial1y  when  we  take  into  oousideration  tliat  the^e  subetitntes 
have  the  wime  bitt4'r  taste  and  nnist  be  given  in  larger  doses.  The  question 
of  diHert^nce  iu  cost  is  unimportant. 

Ib  giving  quinine  by  the  rectum.  In  whii'b  way  it  works  just  aa  pntmptly 
as  per  Oft,  double  the  ilow  nnist  Ik-  uy4-d.  Two  ways  are  open  to  us, — by  in- 
jection and  by  suppository.  It  must  be  confessed  that  the  latter  method  is 
much  more  satisfactory  than  tiie  first.  Tlie  principid  objertinn  to  it  is  thai 
there  ie  great  difficulty  in  causing  the  patient  to  retain  the  remedy  ;  more  or 
le»w  irritation  of  the  rectum  is  bound  to  follow,  and  u|X)n  this  de]>ends  the 
iii|iability  of  the  patient  t<J  retain  the  quinine.  For  injeclioa  1  8Us|K'nd  the 
quJDine  in  sweet  cream  :  any  bland  fluid,  such  as  an  emulsion  of  sweet  <iil, 
would  nndonbtetlly  do  jl*  well.  The  crwmi,  if  good,  is  not  coaguhitcd  by 
tlie  quinine^  and  is  ivtained  as  well  as  any  other  fluid  I  have  used.  Sup- 
positories cannot  be  made  larger  than  to  eonlaln  five  grains  each :  although 
this  is  sufficient  fur  InfaJits,  for  larger  cJiildren  two  or  more  are  necessftr\-. 
Gntit  care  must  l»e  exercised  in  making  tliese  sniq»<wit(>ries,  as  the  iptiuine 
bus  the  property  of  crystallizing  on  their  outer  surface,  aud  in  tliis  way 
i«us«e  them  to  irritate  the  intestinal  mucous  membrane.  The  rectal  method, 
wlwu  it  tan  l>e  used,  is  tlie  most  pleasant  to  the  patient,  es|X!cia]ly  to  the 
uklcc  who  cannot  take  pills.  The  use  of  (piinine  by  hypodermic  injec- 
tkm  b  aeceeBary  in  cases  in  which  all  the  other  methods  fail  or  in  which 
k  M  aeeesanrT  to  get  quinine  into  tht>  system  as  quickly  as  possible, 
m  ia  the  pemicioua  I'urms.     The  ubjcctioii  to  its  use  in  tiiis  way,  that  K 
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products  abBoeflses,  is  sentiiueutal.  It  is  better  for  the  patient  to  have  an 
tthcWAA  than  to  lose  his  life;  in  ad<lilloii,  irpi-o|wr  antiseptic  prcoiutions  are 
taken,  the  prodmliou  of  abw-fsses  atler  the  hvpudeiTuie  use  uf  quinine  is  by 
UM  means  so  certain  as  most  avithors  aj^scrt.  In  malarial  diHtrirtB  pnieti- 
tionerit  are  tn  the  iiabit  of  nriiu^  quinine  by  the  rndeniiie  method.  Al- 
thou^It  1  have  never  I>een  able  to  break  an  attaek  iu  this  way,  I  have  been 
re|»eate«Uy  assured  by  praetitionrrs  that  this  can  lie  done.  Tlu^  iwe  of  the 
remedy  na  a  timiv  au-oitlin;;  to  this  method  is  eertainly  indleated. 

No  Hulistitute  has  1k*cii  tuinid  ft«r  ipiinine;  but  the  remwly  next  in  im- 
portance is  arsenic,  Thi-  i.*  most  apj)Iiealj!e  to  tlie  ('ln'oni<-  iunuH,  and  is  to 
be  administered  Ix-tween  various  dtwes  of  quinine  which  are  given  to  pre- 
vent relap:**':*.  It  must  alsi>  be  j^iven  in  full  doses,  although  it  is  entirely 
unncceftsar)' to  pnxhiee  its  toxic  ert'eets.  It  ii«n  Ik'  given  for  raontliK  at  a 
time,  and  onp^ht  to  \k  given  until  we  have  reasonable  assurance  that  tJic 
epiecn  ha.s  n-turned  to  Its  natural  si«_'. 

In  the  rcniitteiit  and  continuous  forms  quiuiuc  does  not  have  any  other 
effect  than  it  would  havp  in  any  other  fever, — i.e.,  tiiat  of  an  autipyretic. 
The  treatment  of  these  forms  is  pun-ly  symptomatic.  Those  wlio  havs 
dealt  mtist  with  them  prefer  to  bepin  the  treatment  with  a  mercurial,  fol- 
lowing tliis  up  witJi  quinine  in  HUiall  but  fitipicntly-rei Mattel  closes.  1  am 
Dot  pn'|)arcd  to  say  that  this  or  any  other  method  will  have  any  elli-ct  ujK)n 
the  duration  of  the  dif^easc.  EsjH'ciiilly  in  the  eontintiocjK  form,  the  patient 
shoidd  Ix'  kept  in  bed,  put  upon  <liel,  and  watch«-d  very  closely  until  the 
physiuian  is  positive  that  he  is  not  dealiiiji!;  with  a  mild  ty|M!  of  typhoid. 

For  tJie  treatment  of  the  rlmmic  furms  and  the  cnchexia,  nothing  t-uc- 
oeeds  so  well  as  removal  to  a  non-nialurial  region.  Thisj  naturally,  is  also 
trae  of  the  acute  forms  ;  but  there  it  is  raivly  necessary,  as  attucJcn  ran  \te 
controlled  with  quinine.  If  the  removal  is  only  from  one  district  of  a  city 
to  another,  provideil  there  bo  no  niahiria  in  the  quarter  to  which  die  |>atieDt 
is  taken,  the  result  will  still  be  good. 

Physicians  should  Iw  vcrj-  careful  where  they  advise  their  palieuts>  to 
move  to.  In  my  own  cxiHricnre  T  have  seen  3c\*eral  instances  iu  which 
the  |}atient>i  were  brought  home  fniiu  plaws  advertised  as  non-malarial  with 
worse  forms  tliau  they  had  been  sent  away  with.  Everjlhiug  else  being 
equal^  mountain  n'sort«  are  to  be  preferivd  to  the  sea-cftast. 

Besides  quinine  and  arsenic,  all  the  toui<-s  have  been  used,^-esfx>ciallv 
iron.  Iu  aniemic  or  hydreemie  cases  iron  with  quinine  frequently  provinces 
very  go<K3  reHults.  For  the  affV-^'tions  of  the  ner\'oua  sygtom  accompanying 
tnalaria,  strychnine  ia  very  small  d(^«  is  of  value. 

The  enlai^ment  of  the  spleen  will  be  found  frequently  to  require  special 
treafinent.  When  tins  organ  is  vcr\'  nnich  enlarg*-*!,  the  iralides  are  some- 
times of  value.  When  the  enlai^menl  is  only  moderate,  fiimdimtion  has 
Bcemed  to  me  frequently  to  give  g(Kxl  residts,  although  recent  repoi-ts  do  not 
appcur  to  warrant  us  in  using  the  methixl,  because  of  its  being  absolutely 
tiDserx'icciiblc. 


852  MALARIA. 

Id  all  the  various  Deiiralgic  forms  antiprrin  frequently  acts  like  a 
chann, — not  curative,  but  iralliative.  The  remedy  can  be  given  per  os 
or  by  hypodermic  injection.  Acetauilide  seems  to  have  special  control  over 
the  neuralgia  of  the  fifth  |Miir  of  nerves  due  to  nmlaria. 

It  is  not  necessar\'  to  add  that  the  treatment  has  to  be  frequently  modi- 
fied to  suit  the  individual.  There  are  some  patieuts  who  cannot  take  quinine 
at  all ;  in  some  it  produces  urticaria,  in  others  it  causes  a  series  of  nervous 
symptoms  which,  at  times,  are  worse  than  the  original  malady.  These 
patients  must  be  treated  with  substitutes  or  removed  to  a  non-malarial 
climate. 

Among  the  laity  there  are  many  remedies  which  are  used  for  chills  and 
fever.  Of  those  the  only  one  which  has  given  me  any  results — and  I  have 
been  faithful  in  trj-ing  any  that  are  within  the  boundary  of  common  sense 
— is  lemon-juice.  This  given  in  doses  of  two  drachms  to  a  half-ounoe 
twice  or  three  times  daily  has  certainly,  in  some  cases,  produced  good 
results.  In  others,  on  the  other  hand,  the  results  have  been  negative. 
Further  observations  will  be  necessary  to  establish  its  comparative  value. 
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SynonymeB. — French,  FiSvre  jaune,  Typhus  amaril,  Fi&vn?  matelote; 
8|)anish,  Voriiit(i  myro,  Ei  vomito,  Fiebre  amarllla;  Portugncsje,  Fiebre 
anian'la  ;  Croniuiii,  Grlbfiflivr;  Italian,  Fchbre  y;iallH. 

Thf  ycUow  fever  of  children  is  described  in  the  tropies  under  the  names 
^uf  mauvuifcie  fidvry,  fi6vre  intlammatoire,  fi^vre  (raeelimalenient,  fi^vre  >cmve 

enfkiitSj  by  the  Frrncii ;  fiebrea  lualut^,  v6nutu  de  Ioh  crioUw,  tiio,  fiebre 
de  borras,  iu  8|»anish  ;  [K-ruieious  fever,  ai-deut  fever,  etc.,  by  the  Eujrliijh. 
Tlieiie  namc»  indieat^'  that  the  di^ase  iu  children  is  not  reeogoized  as  yellow 
ievpr. 

Definition. — Yellow  fever  is  a  contagious  miasmatic  disease,  trawnble 
to  populous  centres  in  several  sections  of  the  sliores  of  the  tropical  Atlantic, 
whenw  it  is  transniitt«I  by  connncRUiil  and  individual  intereouri*e.  The 
specific  symptoms  of  the  disease  are  (1)  a  fever  of  from  two  to  ae\'en  days* 
duration,  eharaeteriiuxl  by  a  sudden  inva.sion,  and  a  fasti^ium  of  fr':)m  ouo 
to  four  days'  duration,  terminating  by  lysiti,  tlie  latter  being  iuternqjted,  in 
BEvere  cases,  by  a  secondary  exm^'Hiuttoii ;  (-)  ii  steady  fall  of  the  pulae, 
c(Hnmcncin^  during  the  fastigitini  and  leadiii;^  tu  a  ivnuirkahle  slowing  of 
the  heart-beat ;  (:t)  jiumdiee ;  (4)  vomiting  ;  (o)  albuminuria  ;  (G)  a  tendency 
to  stasis  of  the  rircndatton,  ami  (7)  to  hemorrhages.  The  specific  lesions 
ate  jHin-nrhymatous  iuMamnuttictns  of  the  liver,  kidneys,  and  st^iuuieli. 

Hifitory.^This  is  the  first  time,  I  U-licve.  that  a  elm|>ter  in  a  treatise 
OD  the  diseaj^'s  of  children  has  been  devoted  to  the  yellow  fever.  And 
yet  m>  dis^iisc  is  more  deser\'iug  to  he  so  classed. 

The  histor)'  of  yellow  fever  in  children  reduces  iti*olf  to  occasional 
statements  in  the  descnptions  of  e]>iilemicp  occurring  outside  of  the  yellow- 
fever  Konc.     Most  of  these  observations  are  dirwiiHl  to  slimv  that  there  is  a 

Ipurative  exemption  fnmi  the  di.-^^ise  in  early  life.  It  is  a  euHons  fact 
the  existence  of  the  eliseast^  in  children  of  yellow-fever  countries  has 
heen  persistently  denietl  by  the  native  physicians.  Thet*e  views,  which  were 
founded  on  the  idea  that  the  rlisease  wns  an  acvlimatiug  fever,  still  domi- 
nate general  opinion,  cRiH-cially  in  thoBc  eonntries.     The  only  {"onccssion 

made  iu  this  direction  has  been  to  accept  the  ux-nrreuce  of  exceptional  eases ; 
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uud  pitched  battles  have  l>ceu  fought  over  these,  oa  to  whether  tney  w«r« 
or  were  not  (atv^  of  yolluw  fever. 

Blair,'  however,  in  hid  report  ou  the  yellow  fever  of  Guiaua,  recog- 
uized  the  susceptibility  of  chiMreu.  Riifz  de  Luvistm'  sujfpccled  tliai  the 
immunitv  of  the  creitlcM  from  yellow  fever  was  the  result  of  a  previtm* 
attack  in  early  life.  Lota,^  in  a  luu^t  iuteit^tiug  P^P^i*)  upholds  the  same 
opinion,  stipj>ortiuj;  it  with  cHuieal  observatioua.  Reyes,*  of  Cuba,  autl 
Bordari/  of  Key  \Vc-«t,  n-jwrtetl  several  rases,  but  without  making  any  gen- 
eral ization.s.  Chaill6,"  of  New  Orleans,  hafi  jjiveu  the  most  rvmvincing 
atguments  in  this  discussion  in  hi5  analysis  of  tlie  dealh-rate  id'  that  city. 

J[y  own  tables  of  the  dcatli-rate  of  Key  M'est  will  thi-ow,  I  think, 
some  lijjhl  on  this  sul>je<'l.  They  not  only  pntve  the  -iisoeptibility  of  white 
cUildn-u  in  the  tropics,  but  show  also  the  errors  of  diagnosis  that  have  led 
to  the  opposite  opinion. 

The  fert«  that  I  hove  collected  warrant  the  conclusion  that  the  foci  of 
endemicity  of  yellow  fe\'er  are  eseeiitially  luaiiitaiued  by  the  creole  infant 
jiopulatiou, — the  very  ptjpulation  wliase  suppitwid  immunity  has  been  the 
subject  of  iunuDierablc  theories. 

During  the  epidemic  of  1887  in  Key  West  I  found  that  the  dievasc 
spread  ver\'  exti^usively  unmug  the  children.  I  diseoven'd,  liowever,  a 
remarkable  immunity  of  the  children  seven  and  eight  yeai-s  old.  These 
were  the  children  aged  r(^|>ectively  one  and  two  years  at  the  time  of  the 
last  pret\}ding  epidcjuii-s  of  1880  and  1881.  The  following  table  is  con- 
slmettil  from  data  kindly  furnished  by  the  pi-esideut  of  the  local  Board  of 
Ilcaltli,  Dr.  .1.  Y.  Porter,  U.S.A. : 

Tablb  1. — Qua  tif  geUow  fever  among  fftf  natipf»  uj  Key  Weni  during  the  epuUmx  o^  1687, 

etasnjied  by  nge». 


4 

I 


Le««  than  1  year 2 

\yt»r 4 

2yoft» 10 

8  yean 13 

4  yean 13 

6  yean IS 

6  years  , 3 

7  years 0 

8  yoars 0 

9  veari 6 


10  yean 7 

11  yean 1 

ISywn 4 

13  yean 0 

14  ymn  ....       ....  1 

16-20  yean 2 

20-^  yean 1 


Total 


82 


Many  more  wwes  undoubtedly  iHrurrerl,  hut  were  not  reported,  becaiiw 
most  of  the  CuImiu  phy.sieians  pnu-tisitig  in  the  city  did  not  believe  that  the 
native  children  could  have  yellow  fever. 

1  Yellow  Fevor  in  BritUh  Gulatin,  Loudon.  I8-VJ  and  1B66. 

*  Chmnt^ogk*  dm  Maladitt  de  la  Ville  de  Saitit-Pierra,  1800. 

•  Arehivoe  de  MMccinp  niirile,  1870,  p.  316. 

*  Tie!)!*  de  Brtrras  do  \'<^  Nifl(w,  W.  Reywi. 
>  Picbro  amariiia  de  Ina  Xm«t(,  L'n^nk-a  Med.-Quir.  do  la  Babana,  1881. 

•  Annual  lt«purt  of  the  NutiouaL  Board  of  Ui-altb,  1880. 
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1  tabtilati-(l  the  death-ifci^rdH  I  fomul  iu  Key  West,  covering  the  JM-Tiod 
trum  lS7o  to  1H87.  The  detniU  of  thi?*  inve^tijirarioii  will  be  foiiud  in  the 
llt'port  of  the  Sur^(-M)n-<reuLT.i]  «(*  tht*  MiiriiK-'  Hospital  Servic*  tiir  1888. 
The  following  i'hartd — from  I.  to  VI. — sliow  graphifally  the  resultii.  The 
verti«jal  spttt'cs  reprc-sent  two  series  of  years,  contrasting  a  yellow-fever  year 
with  one  of  alirfcilute  or  iterliaiiei  only  relative  imniiinity.  The  ycait*  are 
i<livlded  into  (pmrters,  as  follows:  first  tjuarter,  Bix.'ciuIkt,  January,  and 
February ;  second  quarter,  March,  April,  and  Atay,  and  so  on.  The  quar- 
ters in  whinh  dwuhs  fntni  yellow  fever  were  O'lMirtcd  ai-e  niarke<l  with  au 
u»1eri»k.  TJie  <nie  ipiarter  iu  which  the  greatest  iiuinbcr  of  deaths  I'roiu 
that  disease  were  reported  is  furttier  Indimted  by  a  i-rnss.  In  tlie  hori- 
7A>ntul  liiK-s  an-  niarke<l  flie  di>:itli-mt(:-.s  per  ChcMi.saiid  of  tlie  living  {xipidii- 
tifjii  for  the  diflerent  <jimrterb.  The  ralwi  are  represented  by  the  eoiiiiuued 
•  liuc  in  ydlow-fever  years,  by  the  dotted  line  in  no-fever  years. 

These  t'lmrts  leave  no  doubt  of  the  inerease  of  the  death-rate  of  children 
in  yellow-fever  years.  The  extTption  of  tin-  year  IK78  in  explained  by  the 
prevalence  of  an  epidemic  of  whoopiug-eough.  This  disease  ap^xtarcd  also 
in  1884.  The  c«rre.*poiule(uie  of  the  rise  of  the  infentile  dwith-nite  with 
Uie  yellow-fever  (pmrterH,  and  the  tux!4>ntuatiou  of  the  rise  during  tlie 
greater  cpideuites  of  1875  and  1887,  are  itnmrkublc  faints. 

In  order  more  conelusively  to  prove  that  this  excess  of  infantile  mor- 
tality was  musixl  by  tht!  yellow  fever,  I  have  (Htntrasted  the  deiUh-re<x»nIe 
of  whites  and  blacks.  Charts  IV.,  V.,  ntid  VI.  rcprcseut  the  <iirve»  {or 
the  colored  p<ipulation.  The  mildness  of  yellow  fever  tu  the  bUieic  race  is 
uuiversilly  admitted.  We  are  not  stiqiriseil,  therefore,  to  find  that  the 
prevalence  of  yellow  fever  has  no  influence  upon  the  death-rate  of  ooloi'ed 
children. 

IiuLsunich  aa  this  increase  of  the  nnmlwr  of  deaths  of  white  children  is 
not  accounted  for  in  tlie  mortuary  rcL-ords  under  tlie  diaguoais  of  yellow 
fever,  it  becomes  of  great  importance  to  discover  under  what  heads  Uiey  are 
to  be  found. 

This  is  shown  in  Table  II.  I  selected  certain  diseases  with  which 
yellow  fever  might  be  confounded,  and  these  were  elassilietl  iu  tjeveral 
groups, — Group  A,  Group  R,  aU:  The  figures  represent  the  death-rate  for 
tlie  (|uarter  of  the  year  iu  which  the  grialeat  auinlier  of  deaths  from  yellow 
fever  were  reported,  contrasted  with  the  same  ijuartcr  of  a  no-fever  year. 
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A  glance  at  this  table  abows  that  the  excess  of  deatlis  is  tn  be  found 
under  the  head  uf  acute  cerebral  and  moningeul  aRcetionA  and  the  malarial 
fevers.  This  rosnlt  I  had  antirijuiled  in  wtnsHloration  of  tlie  aftonii^hing 
fieqnency  witli  which  llie  (liaf^nowis  of  nieuingitia  or  peruicions  fever  is 
tnado  for  the  diseases  of  childliocHl  in  thv  tropica  The  dfuth-rate  from 
meninptis  (so  reported)  in  the  city  of  Havana  is  extraordinarily  high,  aa 

■  ghowu  by  the  following  terms  of  couipariaou  : 

^■^^  Annual  Denth-Ratt  per  JOOO  of  Litwg  PbpuiatioH  from  ifeninffitis,  eic. 

^^H  For  the  Umted  atAtw,  ceiuus  uf  1680 0.20 

^^^K  Louitvilk',  Kv.  (highust  In  Uio  Uniun) 0.G0 

^^^^B  HivatiN,  in(--aD  of  m-vvu  yvant 1.27 

^^^B  K«y  Wtwt  in  >clWw-fi-vfr  yt^nnt 1.40 

^^^V  K(^  Wont  in  mt-fever  years 1.S7 

■  In  re^rd  to  the  malarial  fevers,  I  may  say  that  I  have  elsewhere* 
I   ftirniHlied  prcxtf  that  Key  West  is  not  a  nxalariims  hx»lity. 

I  We  have  reason,  then,  to  believe  that  yellow  fever  in  its  native  haunts 
is  essentially  a  disease  f»f  ehihlhoixl,  (lie  adnlt  nativi'?*  Iteiiij;  pr()tect)^l  by  a 
prr^viouH  attack.     The  prt^valeuixr  of  tlic  tliwast!  among  adults — foreigners 

■  —\^  an  accident  consequent  upon  immijjcration.  The  same  would  hapf>en 
with  measles  in  Northern  cities  if  tht'se  were  subje<'t  to  imnii^nitioii^  from 
cuuntrics  whrre  tliat  disease;  was  luiknowii.  And  if  thit<  foreign  clement 
were  to  belong  to  the  colored  race,  it  is  very  jirobaljle  that  measlefi  ^^u^ld 

ime  a  ven,-  grave  form,  and  would  rhmw  in  the  shade  the  milder  mani- 

itions  of  the  dinease  in  nutivc  white  cliildn'n. 

Etiology. — The  early  historians  of  the  Hj>anish  iuvasiun  of  Amerim 
furnish  gntiinds  for  the  belief  that  yellow  fever  was  endemic  with  the 
Aniericati  alM)ri^ines  of  t]i4>  littond  of  tliH  trt>pi<^I  Atlantir,  and  that  the 
disease  apjicarcd  with  thcin  sporadically,  and  in  the  shajH-  nf  [K^rioilii-  epi- 

■  demies,  in  the  same  manner  that  cholera  exists  in  portions  of  Asia.  Cer- 
tain it  it»  tliat  yellow  fever  niiuiifl'Hts  il.srif  in  thif^  wfiape  among  the  present 

tiiulip'ni-s  of  the  yelli)W-fever  zone.  But  the  increase  of  etimmercial  inter- 
course and  travel  has  established  two  modalities  of  tlie  disease :  on  the  one 
hand,  the  yearly  influx  of  foreigners  has  given  rise  to  the  fiirmatinn  of 
centres^  in  the  yellow-fever  itone,  where  Ihe  disease  is  aiuuially  epidemic; 
OD  the  other  hand,  the  communications  with  the  exterior  have  caused  the 
transiHirtation  of  the  infi'cting  agent  to  more  or  less  distant  lands,  where 

»tho  vitality  of  the  germ  does  not  ap}H^r  to  hold  from  year  to  year. 
I  have  therefore  divided  tlie  regions  affected  by  the  yellow  fever  iuto 
three  classest : 

I.  The  regions  of  annual  epidemics  (fitcal). 

II.  The  regions  of  jjervodic  epidemics  (jwrifocal). 

III.  The  regions  of  amdental  epidemlcH  (ocvasional). 


<  AnnuiU  Ueport  of  tha  MuIob  Uoipiul  Servioo  ftir  1888. 
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The  fiwal  zone  (1.)  inclu(U'?i  llie  [xnlii  «f  H:ivana,  Vera  Crnz,  ^fatauas, 
Rio  Janeiro,  and  oiher  important  scnpoi-ts  of  intertropical  America,  perhapE 
alfi(»  a  jtortinu  of  tJie  Afriraii  iisL-^t  on  the  Atlantic  In  the**'  porta  the  dis- 
cBfle,  never  entirely  alKwnt,  regularly  spreads  m-ery  year  with  the  advent  of 
warm  weather,  and  invades  the  inhaliitaut;*  who  arc  not  ppoteetetl  hv  a 
previituH  attai-k,  with  fi'w  fxceptiniL-^.  In  Ilavnua,  for  instance,  we  Hud 
that  the  lowefit  naniber  of  dcatlitt  from  yellow  fever  in  one  out  of  »evvn 
eonsecntive  years  is  five  hiindre<l  aud  Hrtti*ii,  and  the  hi^he?*t  ^ixteeu  hun- 
dred and  nineteen,  in  a  jHipulation  of  alxjut  two  hundred  thousand.  And 
ibift  does  Dot  include  the  deutlis  of  native  children. 

In  the  perifoeal  z»Jne  (TI.),  or  regions  of  iK-riodie  epidtmiics,  belong  the 
majority  of  tlie  imrt^  tif  the  tropical  Atlantic  in  America  and  Africa,  and 
a  smaller  nmnl>cr  on  the  Pacific  coaxt  of  the  American  «mtiuent.  New 
Orleans,  Churlestoo,  and  probably  other  Amcri(«n  eiti«8  l>elonged  once  in 
thit*  category. 

The  zf)De  of  aoeidental  epidemics  (HI.)  includes  tlioac  places  of  the 
tetnperate  zone  or  of  high  altitude  where  the  disea^^  w  ocxraHinnally  im- 
portwl  and  will  prevail  for  one  8**ason  only.  It  would  be  rash  to  limit 
al)M)hiteIy  the  Ixunidnrieif  of  this  aiva  ;  that  !-•«,  the  liniltrt  within  wbii-li, 
ouce  imported,  the  yellow  fever  may  a^^sumc  au  epidemic  fiirni.  No  place 
<tiu  claim  an  alisiilnte  immunity,  in  the  countries  l»rder'inj;  on  the  Atlantic 
Ocean  between  llic  |Mimllelf*  of  45°  nortli  latitude  and  35°  south  latitude, 
and  below  au  altitude  of  filleen  thour^and  feet  al)ove  aea<levcl.  It  Is  true, 
bowe%'cr,  that  as  we  approach  the  limita  above  specified  the  probabilities  of 
infection  Ixi-ome  ;Uniost  nil. 

As  examples  of  this  third  group  we  nciay  mention  the  epidemics  of  New 
York,  Philadelphia,  the  ^^lississippi  Valley,  Florida,  S]iain,  Montevideo, 
Cuxicn,  etc.  The  increasing  facilities  of  railroad  eommnnications  in  southeru 
countries  are  last  divesting  the  watereoui-ses  of  their  importance  as  nocn»* 
eary  means  of  transportation  of  the  yellow  fever. 

Fn  the  region?  of  Claswes  I.  and  11.  we  »iy  that  the  dii^easA  is  enderaio 
becau:*  it  <xicurs  in  H««?ee<!ing  or  |)eriiHlic  sejw«»ns  without  the  neoe«Uty  of 
Uttjxtrtatiou.  The  theory  of  s|)oniaueous  origin  of  infectious  diseases  has 
not  received  any  siipi>oit  in  bacteriologicjd  n'scan^hes.  We  say,  therefore, 
that  in  these  localities  the  germs  of  the  disease  are  not  destroyed  during  the 
healthy  waison.  This  endemieity  is  by  no  means  permanent,  as  is  shown  by 
the  fact  that  New  Orleans  ami  Charleston  have  been  transfem-d  from  Class 
II.  to  Class  III.  It  is  very  probable  that  by  ct^icient  sanitation  the  centres 
of  Classes  I.  and  III.  could  be  eliminated, — those  of  Class  I.  by  being 
transferred  to  Class  II.,  and  those  of  Class  III.  by  securing  an  absolute 
exemption. 

The  centres  of  Class  II.,  which  represent  the  natural  modality  of  the 
disease,  deserve  a  more  extended  consideration.  We  remark  here  the 
periucls  of  more  or  less  prolongctl  exemption.  Thi.-s  al>seuce  of  the  disease^ 
in  my  opiuion,  is  not  real.     The  belief  in  it  is  foHnde<l  on  the  opinion  tliat 
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L-Hse  d(Mi4  not  (xxnir  ainoufr  native  cliiMrt-ii.  Rut  t)ii>  fnci^  ailvann>d 
iu  ibc  hislwrk-ul  jiait  of  tliis  article,  pnjviiiy  thu  susctptibilily  of  all  t-liil- 
dron,  warrant  the  upinion  that  in  these  IfK^Iitics  the  foci  of  codcuiicity  are 
mairitaiiK-d  hy  tJie  native  childreu.  Thw  is  an  important  factor  in  the  epi- 
detaiiAtury  of  yelluw  fever.  We  must  rfDKinI>er  tliat  these  [>criod!i  of 
latency  follow,  as  a  rule,  atW  extensive  epidemics,  diii-ing  which  the  g^rtat 
majnrity  of  childi^ii  liave  had  the  diiuabie  and  have  ac(|iiii-ed  munuuity. 
From  experion(s'  we  know  that  after  these  epideniiud  the  number  of  houses 
or  rooms  wliei'e  exceptional  conditions,  that  we  know  very  little  about,  will 
keep  up  the  vitality  of  the  genus  are  verj-  lew,  and  few  ttlai  will  be,  in  the 
following;  year,  the  number  of  unprotected  children.  In  the  fewer  instances 
gttll  in  which  these  two  conditions  are  bmuglit  into  mutual  openition,  a  caae 
of  yellow  fcver  will  present  itself.  These  cases  are  nut  reu^ni/ed,  because 
tlto  foreigner  is  hMiktxl  njxm  as  tlie  only  toucli>itono  for  the  dotivtion  of  the 
diticasir.  Now,  iu  ycUow-l'evor  countries  the  foreigner  is  not  a  frt>quenter 
of  the  homes  of  the  Creoles.  Thus  the  disease,  like  cholera  in  some  of  the 
citips  of  India,  may  hv.  confined  to  the  natives.  Only  octauionally  we  bear, 
during  these  periods  of  supposed  exemption,  of  a  &p«jnMlic  ease  of  yellow 
fever  in  a  foreigner.  It  can  lie  readily  scon  how,  in  this  nuiiiuer,  epidemics 
have  occurred  where  it  wa**  im|>o8i>ible  to  trace  the  origin  to  importation, 
thus  giving  rise  to  the  opinion  that  the  germs  of  the  disease  dcvelofjed 
spontaneously  from  local  causes. 

In  some  epidemics  we  may  l>e  able  to  trace  the  outbreak  to  both  sources: 
we  will  have,  afier  some  years  of  a]>i>areut  exemption,  the  disease  afisuming 
an  epidemic  form  among  the  native  children  who  Imve  grown  up  without 
being  protected  by  a  previous  attack  ;  and  at  the  same  time  the  disease  may 
bn^k  out  around  some  fotrus  traceable  to  im})ortatiott.  Tins  latter  eruption 
gcuemlly  occurs  in  the  business  quarters  of  the  city,  and  among  strangers. 
It  wiiifttitutp-fl,  as  a  nde,  the  first  a«Tepted  evidence  of  the  prewnoe  of  the 
diMun.  These  facts  account  for  the  statement  frequently  made,  to  the  efTcet 
that  epidemics  of  yellow  fever  are  preceded  or  announced  by  the  prevalence 
of  bilious  fevers,  etc.,  e»)>ecially  among  children. 

This  double  origin  of  an  epidemic  1  discovered  in  Key  West  in  1887. 
Charts  II.  and  III.  of  the  present  article  show  an  increased  mortality  of 
white  children  for  the  first  qmarter  of  the  year,  before  the  fii-st  recognized 
cases  of  yellow  fever  occurred  in  the  business  quarters  of  the  city  around  a 
focus  evidently  of  im|H>rted  infection.  Even  the  preceding  summer  I  notice 
an  increase  of  the  infantile  mortality. 

This  tendency  to  spread  of  the  domestic  infection,  together  witli  tlie 

facility  with  which   the  imported   infection  takes  hold  during  the  same 

n,  may  Iw  simply  due  to  the  greater  vnlnembility  of  the  |>opnlation 

Iting  from  the  increase  by  immigration  of  uiipn^ttiled  strangers,  and  by 
birth  of  natives.  Tlie  fact,  however,  that  this  susceptibility  seems  to  afl*ect 
lai^  cjctents  of  territory  points  towanls  the  existence  of  some  atmospheric, 
telluric^  ur  otiier  cuuditious,  entirely  unknown,  that  prevail  in  certain  yean 
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aud  favor  the  spread  of  the  disc-ose.  In  this  senae  we  may  speak  of  an 
epidemic  wave  or  territorial  receptivity. 

In  this  conneotion  it  i«  tliat  the  siibjt'cts  nf  heat,  moiisture,  atmospheric 
pressure,  electricity,  prevalence  of  certain  winds,  etc.,  desen'e  consideration. 
But  wc  must  confess  that  this  study  has  been  fruitless.  In  r^;ard  to  the 
prcvalen[v>  of  certain  winds  I  Imve  to  rail  attention  to  the  fact  that  the 
booaes  in  the  tropics  are  constructed  so  as  to  favor  as  much  as  possible  a 
complete  exposure  to  the  prevailing  breezes.  A  season  ol'  persistent  winds 
from  the  opposite  (quarters  re<hu»«  ventilation  to  a  minimum,  an  all  will 
acknowledge  who  have  felt  the  oppressive  influence  of  a  southwesterly  wind 
in  the  city  of  Havana,  where  ever)*  house  seems  to  breathe  from  the  east- 
ward. The  prt!valence  of  nouthwest^'rly  winds  has  l)eeu  wmsidered  in  tlie 
Antilles  as  an  clement  of  great  ira[x>rtauce  in  the  causation  of  yellow  fever. 
It  ift  very  probable  that  their  action  is  merely  such  as  I  have  indicated 
above. 

I  have  used  the  term  contafriou.>«-miasniatic  in  the  definition  of  yellow 
fever,  because  it  is  the  one  generally  employed  for  the  group  of  infectious 
diseases  in  which  yellow  fever  belongs.  Btit  there  is  not,  as  Prof.  William 
H.  Welch  veiy  well  ol)ser\es,  any  essential  diflference  Iwtween  these  and  the 
diaeasea  termiti  contagious.  It  is  merely  a  question  of  degree  or  facility  for 
tranamission.  All  these  diseases  nxjuire  a  medium,  a  vehicle  of  transport 
tatioii  from  the  sick  to  the  welt.  Thiu*e  di.«*enj*eH  in  which  tiiis  meilium 
ao(]uin*s  great  imi>ortance,  to  the  extent  that  media  ap[iarcntly  the  same 
prove  sometimes  destructive,  sometimes  favorable,  to  the  >*italiti.'  of  the 
infecting  agent,  we  terra  contagious-miasnuitic.  Tliey  miglit  with  propriety 
be  called  indirectly  or  mediately  transmissible.  Such  a  disease  is  yellow 
fever.  So  great,  in  fact,  if*  the  importnnec  of  the  locality  and  surroundings 
in  this  disease  that  the  term  infectious,  as  tbnnerly  understood,  was  prop- 
erly applied  to  it.  When  we  are  itmlruuted,  however,  with  a  doctrine  of 
pure  miasmatic  origin,  wc  have  to  place  yellow  fever  with  the  contagious 
dirtcases.  For  surely  yellow  fever  belongs  with  those  diseases  in  which  the 
methods  of  mmlern  n*s«'an'h  have  discovered  tlie  presenoe  of  a  micro 
organism  in  the  body,  capable,  if  favorable  means  arc  provided,  of  convey- 
ing the  disease  to  other  individuals.  The  general  chamoteriRtics  possessed 
by  yellow  fever  in  t-omnmn  with  those  diseases  are:  first,  yellow  fever  is  a 
disease  of  populous  centres  j  secondly,  it  is  a  portable  disease  and  extends 
along  the  lines  uf  travel ;  thirdly,  there  is  no  evidencvof  the  disease  ever 
having  develniKHl  where  tJiere  was  no  p4)ssibility  of  infection  from  other 
cases ;  fourthly,  one  attack  confers  immunity  against  a  second  invasion. 

I  need  not  mention  cases  illustrating  the  transmission  of  the  disease  by 
fomites.  This  is  ndniitted.  though  rather  reluctantly,  even  by  the  lx'Iie\'ers 
in  the  local  origin  of  the  disease.  I  shall  present  examples  only  of  the 
transportation  of  the  (liscase  by  sick  persons,  and  these  will  be  taken  from 
obsen-ations  of  the  Florida  epidemic  of  1888. 

lu  the  first  place,  we  must  bring  as  evidence  the  general  course  of  the 
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lenur.  It  wari  toiiniK-U  to  Key  «  est  during  the  spring  and  ntuinimi 
IHKT.  Filially,  tunai^ls  tlu>  end  uf  summer  it  made  a  luiKliii<f  uii  the  luaiu- 
land,  at  Tani|Hi,  the  only  |M«it  of  Kloridu  that  wiis  in  cini^ftant  ('(.niniiiiiica- 
tion  with  Key  West,  thus  lenviii<j;  nut*>ui'hixi  niuuy  jiluees  tliat  were  nearer 
to  the  inftt-lixl  aix-a.  S)nie  of  tlK-se  became  suh^uontly  infJvt«-<I  through 
cumraiiuicTitiun  with  Tiimi^.  In  iiict,  ^xm  aitcr  the  injthn-alv  at  Tuin|ia 
aud  tlie  Htam]>iHle  that  followed  it  we  Hnd  cases  re|K>rtcil  and  local  outbreaks 
in  the  tnwk  of  retu}i;efs.  Now,  the  end  of  summer  and  lx>^iuninjf  of 
autumn  is  not  (he  season  for  tJie  c^immemvuient  of  epidenii(»  in  tJioHe  local- 
itreH  where  the  disejisL'  diH«i  not  re(|iiirt^  in)|K>rtati(>n  for  it.s  development. 
Here  tJie  di.s«ise  gradiiuUy  rises  with  the  advent  of  warm  wc-ather. 

The  outbreaks  at  Sanfnnl  and  llnrtow  (WK'tin-ed  an>iiiid  n-fugeics  who 
took  sick  (Mxtu  all^r  their  arrival  fi-om  tlie  seat  of  tlie  epidcmie.  So  i\m- 
(ttantly  ha»  thiR  l^wa  my  ex^H^riencp  that  when  thi^  liuk  i»  uiissiug  tho 
explamitioii  la  ofleii  tu  be  found  in  the  faet  tliat  tiie  original  rm^c  was  a 
convalesrent,  or  else  the  dlsea-se  was  so  mild  jw  not  to  l>e  rerogniwd.  It  is 
very  prohal>le  that  children  and  negroes  impitrt  the  ilineuiH*  in  thii4  manner 
unausjKvted. 

Another  case  of  importation  by  individually  is  that  of  the  villn^  of 
Callahan.  TIuh  town  iii  situated  at  the  intersri-tion  of  raiJntadft  from  Fer- 
itandiim  aud  -Jaok.s«jiiville.  C'ltllahau  h  much  nearer  to  Jacks<jiiville  than  ia 
Fernnmlina,  but  liatl  establishwl  ii  vigoiims  ((tiarantiue  agaiut<.t  the  foi*mer 
plaiv  when  the  fever  was  declaretl  epidemic  in  July  of  18H8.  On  the  ooea- 
idua  of  a  utrike  in  Feruaudiua,  this  city  being  orroneonsly  n-ported  bmltliy, 
the  town  of  Callahon  contributed  a  eoutin^rcnt  of  j!;uanl-<  for  the  ix-easion. 
These  giianlj*  went  ami  retunuHl  witlioiit  any  Ixijr^age  whatever.  On  their 
return  they  scattered  at  oncv  to  tJieir  homes  in  the  «>uulry  anmud  ('alhitian. 
Only  one  of  these  guards,  Up^hnreh,  n-mnined  in  the  town.  He  ttxik  sick 
the  day  after  his  arrival  at  his  home,  one  of  tlie  oldest  lutuses  in  thf  village. 
Five  tsises  are  traceable  Ut  this  one, — a  brother  who  occupied  an  adjoinini^ 
room,  three  white  employees  of  the  mil  way-station,  and  a  negrrt  who  tmi'sed 
tho  U|M'hun^h  brothers.  The  station  is  sejMiratod  by  a  narrow  rund  from 
the  bouse.  The  employee**  visited  the  first  U|K*hurfli  bmtlier  fretjuently, 
aud  used  tlio  privy  of  the  house.  All  this  hapijoiiixl  k'tween  the  t)th  and 
29th  of  Septemljer.  One  of  these  employees  was  ti'eatrtl  in  the  hotel.  The 
two  fluI)«ec|Uent  caspfl  among  the  whites  are  tnwreable  to  the  Ijotel, — the  son 
of  llio  pi»prictor  on  the  13th  of  October,  and  a  Mr.  Kawfwni,  who,  after 
havitig  refiigee*!,  returned  to  the  hotel  on  the  23d  of  Oetol>er  and  took  sick 
on  the  27th.  The  white  population  flwl  fnitu  the  city,  and  they  apjiear  to 
have  curried  no  infection  with  them.  Two  cast-s  wci-e  discovered  later  in 
the  colored  p<tpulation.  I^ng  before  this  outbivak  at  Callahan,  the  town 
of  Mc<_'lcnny,  lying  farther  on  the  niilrnad  from  .lacksnnville  an*!  Feriian- 
dina,  had  been  iufecto*!  by  a  refugee,  o  printer  from  .Imrkflonvillo. 

I  attach  much  inijMjrtanee  to  the  following  incident.  Here  the  cn'enfa 
Were  predirtetl  and  carefully  watched  for.     Mr.  L'piou  owns  a  ^w-mill  at 


Uptt)nvni*?,  Georgia,  on  the  railrtwd  (x;tweoii  Jark^wnville  aud  Savauuali, 
st'vcn  milws  from  the  inter-?taio  line.  He  arrived  iu  UptoDvilie  ".m  die 
'I'M  of  October,  after  driving  over  t-iiuntn-  mods  forty  miles  fnun  Baldwin. 
The  previous  histori-  of  Mr.  Upton  is  ver.'  iinratis&ctoi'y.  1  have  fimnd  tliat 
he  wjw  at  Callahan  on  September  25,  aud  visited  the  second  Ujichun-h  i-as?. 
At  any  rule,  when  I  saw  him  at  Uptonvilh'  nn  the  24tJi  of  Odoljcr,  I 
decided,  together  with  Dr.  Posey,  of  New  Orleans,  that  he  was  a  wmvalei»- 
ccnt  from  yellow  fever,  notwithptaudinft  his  ]>rote!>tatioas  and  denials.  It 
was  nut  ixfhsible  lo  remove  .Mr.  I'ptoii  from  the  village  nntil  the  2tith.  I 
suspected  that  other  cai^es  would  arise  from  tlii.s  oue,  because  Mr.  I'pton's 
ntom  was  ver\'  filthy.  Fimhenuoiv,  it  had  l)ct'n  am.'stuutly  cmwded  by 
villi^rcni.  I  uiade  a  carefid  iiwpectton  of  these  on  the  25th  and  26th. 
On  the  latter  date  a.  Mr.  Sinimoni^  was  taken  with  yellow  fever.  He  was 
a  tught-watelmiau,  aud  liad  H|M-nt  the  greater  portion  of  one  ni^t  in  the 
room  with  Mr.  Upton.  On  the  27lh  I  removed  the  wliolo  of  the  Simmuus 
finnily  to  the  United  Stalt-s  ijuarantine  («nip.  Mr.  Simmons  was  sent  to 
the  hospital,  and  MrH.  Simmons,  with  three  childrcu,  tu  the  ramp,  which 
was  free  from  infection.  On  the  28th  Mrs.  Simmons  was  taken  stck  and 
dieil  of  yellow  fever.  No  other  tases  oceurrHl.  This  town  had  no  (v>m- 
mnuiistiitn  with  the  iuf(!(!ted  district.  The  iufeellug  a^eut  in  this  ease  was 
brfju^ht  by  n  <x<nvaleseent.  Yet  this  man  had  been  proliably  sick  at  lug 
own  home  in  Baldwin  without  (V)uveyinj»  tlie  disease  to  any  one.  Ilis  house 
here  is  new,  air)*,  and  neatly  kept. 

The  most  iuterestiu(i  experience  of  all,  however,  is  that  of  a  train  of 
refiigees  fnun  Jae]cs«.»nville  to  the  mountains  of  North  Carolina.  There  is 
cviden(!e  to  prove  that  in  less  than  thirty-six  hours  a  scmrtv  of  infertion 
was  developed  iu  this  train  by  the  refugees  themselves.  For  we  find  that 
out  of  two  hnndn-d  iind  eijihteen,  ten  were  attacked  in  the  train  or  soon 
aRer  airival  ;  whilnt  4)ut  of  mon>  than  nine  humln-d  unac(-limal4>d  refugees 
leaving  Jacksonville  under  more  hygienic  circunistanccs,  by  a  short  journey 
of  one  hour  and  a  half  to  Camp  IVrry,  only  twenty-four  were  affected. 
The  train  to  North  Carolina  wa-*  is)mpo.«ed  of  (si's  bnmght  into  Jarkson- 
ville  from  the  North  an  hour  or  two  befijre  departure ;  ami  no  ^wggage  was 
allowed  nu  the  train.  The  e-^cess  of  cases,  it  appears,  was  due  to  auto- 
infeetiim  of  the  cmwd  shut  up  in  the  cars  over  thirty-six  hours. 

On  the  other  hand,  the  eases  aiT  numerous  that  would  seem  to  coutraditi 
the  alxn'e  experience, — Mr.  Upton,  for  instanoc,  who  infected  no  one  at 
KaUlwiu;  more  tlian  one  ttioui^uid  refugees  cominj;  to  Camp  Perr)-  without 
produi-ing  a  secoudan,-  f<x.-u9  of  infection  ;  in  the  ver\'  hospital  of  the  conip 
several  unprotected  persons  -were  exported  without  any  one  oontracting  the 
dii^ease  ;  and  the  siune  may  he  said  of  tlie  lat^r  hospital  of  the  Sand  Hill!^ 
near  Jac-ksonvilk', 

All  this  illustrates  practically  what  T  have  said  of  the  importance  of  the 
mediiun.  In  some  loenlitiiv  there  is  an  obstacle  to  llie  spix>ad  of  (he  disease. 
But  it  is  evident  that,  when  these  obstacles  are  absent,  a  cose  of  yellow  fevefJ 
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mpnhio  iif  infwtiuf;  ttrtuin  ItK-ulitifs,  auU  these  miiv  Ik?  restriftod  to 
very  small  limits.  Mauy  lime?-,  iu  the  presence  of  these  a|iiiareiitly  contra- 
dicton'  facts,  I  havo  Uwkc*!  for  the  puiuts  of  differeuoi  betweeu  tlii.'  iufwt- 
alilo  ami  non-iiifectablf  |il:ii-t'S.  I  can  only  »iy  tlmt  in  the  Sutter  there  wa8 
abiindaiKv  of  fnwh  air,  and  an  absouce  of  old  woixl,  of  paekod  thinjrs,  and 
of  crowded  people.  This  is  uiiqui'fitiinmbly  ouv  of  the  iu<wt  iiuiMirUint  aud 
mtn^  oliKTure  problems  iu  the  (-tiology  uf  the  di^waac. 

The  diA-nK'  fails  to  spread  for  one  of  two  ren*ous:  cither  the  locality 
infection,  that  'm,  Ib  unHnitable  ibr  the  life  of  the  iufeetln)^  ajii-ut  out- 
side of  tlie  humim  orgaiiLsin,  or  eUc  the  conditions  of  tlie  pIoiT  create  a 
n«n-receptivilv  un  the  part  of  the  itKlivMiial.  Ami  how  in8i^nifi<:nnt  a 
can<*e  may  pn»<]iii-e  the  latt^T  eJIW-t !  I  li:ul  an  attach  uf  yelhtw  fever,  mild, 
Bunrccc^niz«l,  ihirty-fuur  years  ago,  and  u  barrier  >v'aa  raistxl  forever,  somc- 
whrre  in  my  nr^anirtm,  against  all  encmachnients  of  the  disease, — an  event 
iusiguitieant  in  tlic  distance  of  time,  and  that  lias  left  no  other  appreciable 
trace  up«m  ray  }j<Kly.  Is  it  not  r«u*e>nable  to  »npp<j**i?  that  nnxlitiiations  iu 
tJie  Htirntundings,  the  ftuMl,  the  air,  may  uIho  pnxluce  similar  thoiijrh  tem- 
porary mmliBoitions, — a  slight  change  in  the  acidit>'  or  alkalinity  of  a  secre- 
tion, the  substitution  lu  the  otnfiees  of  the  body  of  one  form  of  ralcro- 
»oi^nism  fur  auother?  For  Instance,  I  found  that  during  my  sujuuni  iu 
Camp  Perry  the  odor  and  las^tc  of  pntix-taclion  di^pixtintl  alnnjst  com- 
pleleJy  in  a  cavity  in  <tne  of  my  teetli.  We  muwt  not  lo^e  sight  of  apjiar- 
i-ntly  nnini)M)rtant  fiUTtora  in  tlua  complic:ited  problem,  where  evpji  ciian(« 
must  play  an  important  |Mirt. 

This  teTTi|winiry  individual  resistance  rcoeivwl  some  support  in  the  fact 
thai  a  considerable  number  of  {wraons  earapp  during  an  epidemic  who  conic 
into  town  only  during  business  hours.     This  nicafiure,  however,  is  not  ob 
_^  8Uooe88ful  as  Is  generally  iM'lieved. 

^       Sex. — It  u]){H-urs  that  in  infiinc^'  the  male  wx  fthow-^  a  slight  pre<lifl}M>- 
sition  to  the  discn-se.    I  uoted  the  sex  in  fifty-eix  children  in  Key  West,  and 

»  thirty-four  were  malei*. 
The  previous  f<ouditi(m  nf   lu^alth,  and   the  social   position,  have   no 
influence  as  prwlIsiKtsing  eaii!*es  of  the  disease. 

Period  of  Incubation. — The  perio«l  of  iucnbntiou,  as  far  as  it  can  l>c 

determim^l  in  the  alwntv  nf  inuetilalitin  exi)erinieiit.-*,  may  vavy  from  a  few 

lliours  to  fourteen  days.     The  cases  iu  which  it  extends  beyond  the  sii*venth 

are  exf-eptinual.     Out  i.f  twenty-seven  persons  wlui  had  the  disease 

rcrauval  from  an  epi4lemif  centn*,  seven  bad  the  discjise  on  the  first 

E^day,  one  on  the  w<:«piid  day,  five  on  the  third,  three  on  the  fourth,  five  on 

the  fii^h,  one  on  the  sixth,  two  on  the  seventh,  one  on  the  ninth,  one  on  the 

r.«lcvcnlh,  and  one  ou  the  liilrt<t'uth  day. 

^  In  the  last  two  cases  there  is  a  p«>8sibility  of  infection  after  rerao\*al 
from  the  infected  centre.  Of  nine  hundred  unacvlimatod  individuals  who 
leil  Jacksonville,  gfiing  into  healthy  districts,  atVer  sen'ing  ten  days  of  pro- 
bation at  Camp  Perry,  noue  duvclojjcd  the  disease. 
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Morbid  Anatomy. — The  raJa^cr  pitscnw  alwTivs  a  yt-Uow  disoolora- 
tion.  Tlie  body  if*  iWi|iientK"  luoltUil,  t^pecially  in  tlie  ilfp^-ndrnt  portiuns, 
TliL*  features  nmy  lie  »ioraewhat  bluated,  oud  (heiv  U  often  a  dark  dist'Luqi^e 
from  the  noec  and  mouth.  I  have  notiood  often  in  eliildivu  a  piiqilish  dia- 
mhu-atiim  alxMit  llic  piibiH,  which  may  Iji'  limited  to  thn  i«civtiim  or  labia. 
These  latter  struftni-ed  may  slinw  some  evidence  of  iufUtrati(»u  and  I'xcori- 
ation,  amounting  in  very  rare  eases  to  actual  sloughiug^.  Putreliietive 
cban)^  and  rigor  raortii*  «et  in  early. 

I  have  never  disswrtod  the  body  of  a  child  dead  from  yellow  fever.  As 
the  symptonw  in  the  grave  eases  are  precisely  the  same  as  Ihu*;  met  in  the 
adult,  there  it;  uo  reauou  to  BUpjMH^  that  any  diflferenoe  will  be  found  po^ 
mortem. 

The  muwlea  present  a  dark  color  in  contrast  with  the  yellow-ataiued 
a<iipoi*  tissue.  The  eont*?nt*!  of  the  thorueic  cavity  are  generally  iionnal. 
The  lungs  present  in  rare  cases  small  henKirrliagie  foci,  and  jicldom  any 
marked  tendency  to  hy|>otitatie  eongcstiun.  The  left  heart  I  have  always 
found  firmly  eontractctl.  The  muwidar  wall  presents  a  normal  npjtoarance. 
The  cavities  contain  always  s<»nie  dark  fluid  bUxKl,  ven'  rarely  s<ime  small 
ooogula.  Neither  the  endocardium  nor  the  [lericardium  shows  evidences  uf 
nmation.  Under  the  micnwcope  I  found  the  muscular  fibres  generally 
hcaltiiy.     A  frw  are  found  with  some  granulations  alH>ut  the  nucleus. 

In  the  alKluuien  we  iiutif-c  at  once  the  |Kvuliar  color  of  the  liver.  This 
I  have  never  found  ab^nt  in  an  uocomplicatetl  case  of  yellow  fever.  The 
Oilgan  if*  not  enlarged.  It  is  of  a  light  txAur  in  which  yellow  pn^lonii nates 
de(!idedly.  The  cimifHiri^Hi  with  Ih>xwo*k1  is  a  giKni  one.  In  cases  of 
rapidly-fatal  termination  the  discoloration  may  appear  only  in  patehee^  The 
consistence  of  the  organ  is  not  itnjwiireil.  On  .soetion  we  find  the  IiIixmI- 
vessels  compnrativ<']y  empty.  Thi*  miiToeicojite  evidences  of  &itty  degpiier- 
ation  are  present.  Under  the  mici-oeeope  we  find  e>'ideneeft  of  some  acute 
interstitial  inflammation.  The  interlobular  (V]nnecti\-e  tist^ue  is  often  swollen 
and  cimlaliis  in  places  a<fiimiilatii)ns  of  embryonal  cimnective-tifisue  cells. 
The  liver-pcUs  are  either  cloudy  or  decidedly  fatty.  Some  of  tliera  are 
pigmeuted  more  than  the  normal. 

The  i^tonuu^h  is  inflaniKl.  The  blocKl-vefisels  of  the  muoMis  membrane 
are  engorged  with  IiIciikI,  In  many  plaa-s  near  the  surface  I  found  miiinte 
extravasations  of  blood.  The  abundance  of  leucocytes  or  embr\'onal  oou- 
nectivp  tissue  around  the  gastric  tubules  is  evideiKv  of  inflamination.  The 
stomoi'h  ver>'  fropiently  contains  the  dark  fluid  ctUled  black  vtmiit,  even 
when  it  has  not  been  ejectetl  tluring  life. 

Tlie  kidneys  art^  lai^',  sttft,  and  i*ongistetl.  The  micrtjscope  reveals  the 
existence  of  a  diffuse  nephritis.  The  ibmi  of  nephritis  present  in  tlieso 
cases  needs  ftirther  investigation.  Tt  must  differ  in  imp<irtant  particulars 
fnun  the  disturlKuicet^  uf  the  kidney  tiiat  otttir  in  other  infivtjoiis  diseaAC^. 
It  is  character izi-d  by  a  prompt  invasion  and  an  efumlly  rapid  snb$^idence, 
and  leaves  no  |)ermanent  traces.     It  does  not  produce  any  drop^'.  • 
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;n  13  not  altorod  in  yollow  fever.     I  have  been  tncliniHl,  with 

lieve  that  the  Kt^iuilunar  gTLD<rIia  of  tht>  ^>\ar  plcxue  won?  otien 

inflamit)    in   yellow   fever.      But   my   observatious   were   not   suftioicotly 

numerous,  and  we  ha\'e  the  high  aiitlicrity  of  W»KidwartI  against  tliis 

■view.' 

I      Xo  liistological  changes  have  been  found  in  the  blood  by  Sargeon  G. 

■3il.  Sternberg,  U.S.A.'     The  subaequent  atudies  of  thiH  investigatur  liave 

been  devotwl  to  the  tliseovery  of  the  specific  miero-oi"ti:anisin  of  tiie  (lisca«e. 

—lie  has,  I  l>elievc,  successfully  itfuted  the  claims  of  Freire,  Carmona,  and 

BFtnlftT  to  the  discovery  of  such  micro-urgauism-s.     In  brief,  he  has  diacuv- 

Blered  iH>  microlK*  ]KH-tiliar  to  the  disease  in  the  lihwid  and  tissues.     Tht^  sanic 

■residts  wore  obiaiiied  hy  Dr.  Tamayo  and  his  c«jlloa;juos  of  the  Bacteno- 

lo<;iral  Institute  of  Havana.     In  a  personal  (romnmiiicatioii  Dr.  Sternberg 

iufomiH  me  that  he  has  lately  directed  his  labors  to  tlie  examination  of  the 

or^nism-!^  fiiuml  in  the  g!iatrt>-iutcsttnttl  contents.     The  same  line  of  iuvo»- 

tigatiun  has  been  luUowed  by  the  French  [-mthnhigtRt  Dr.  GiliitT. 

■       Symptomatology. — Fever  and  Ptiise. — ^Thc  alieencc  of  previous  records 

of  the  disease  in  cIiildluHid  justifa-s  the  publication  of  several  tem|M'mtiire- 

diarts.     1  have  selected  illustnations  sho^ving  ditferent  peri<jds  of  (hinition 

of  the  disease,  and  contrasting  the  favorable  with  llie  fatal  ea&(«.^ 

Yellow  fever  presents  a  more  eharaeleristie  tempemlure  and  pul*i-eurve 
in  any  other  of  the  acute  infectious  diseases.     The  distinctive  fcatupcs  are 
red  in  making  a  simultaneous  sur\-ey  of  the  tem|»erttture-  and  pube- 
lines,  and  they  are  as  distinct  in  the  child  w*  in  the  lulnlt. 

During  tlic  initial  chilliness  and  first  rise  of  the  tem]>erature,  the  ptiLse 
will  rise,  an  it  does  in  all  acute  febrile  diseasoSj  in  projmrtion  with  the 
increase  of  Utdily  heat.  The  invasiun  taktw  pla*^  gmcndly  during  (he 
night,  and  on  the  mnrning  of  the  first  day  the  pulse  will  l>e  found,  in 
cliildren,  abcwe  120,  and  frequently  as  Ingh  as  ]5().  The  temperatJire  in 
favorable  cases  does  not  often  e-xoeed  103**  F.  The  temperature  will 
g«)erally  slmw  an  evening  exacerbation  on  the  first  day,  but  even  at  this 
early  date  (lie  pnlsc-eur\'e  may  start  on  the  line  of  des<'ent  that  is  so  clmroo- 
leristic  of  the  diim-ase.  This  will  certainly  hap|ten  on  the  second  or  third 
day  of  the  disease,  even  though  the  fever  may  still  show  a  |>ersistent 
&stigium.  Dr.  J.  C.  Faget,  of  New  Orleans,  was  the  first  to  discern  the 
i|>orlancv  of  this  phenomenon  as  a  diagmmtic  sign. 
Of  course  the  pulse  in  children  is  more  subject  to  accidental  variations 


>  RpportA  of  John  Guit^nu  iinJ  J.  J.  Woudward  Id  connection  vrith  reporU  of  the 
Urnon  Yellow  Firvt>r  CommiMton,  SiipplemcnU  Nos.  I.  Uul  IV.  of  the  Bulletin  of  the 
Ution&l  Board  of  Health. 

■Supploment  N'l.  I.  of  thA  BulWin  of  the  NnttnnM  Board  of  Hmlth. 
*  Many  vnliublo  clinical  nntdn,  nnd  op]H>rtiinities  Uy  utiidy  tht  diM-u'M?  in  children,  I 
M  tti  th(>  kindnwi  of  my  friend*  Dr*.  Bordaa.  PortPr,  Mmilorpsi.  and  AnnoiiA,  of  Key 
rest,  Dr.  K«(rct.  of  New  Orlcnnii,  nnd  Dr.  Caldn-oH,  of  Satifonl,  Fi'irido.     See  BnitUu, 
"Ffebra  unarilU  de  loa  Hifioi,"  CrtSnica  XMico-Qulrdrgioi  de  In  Unbana,  1887. 
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produced  Hv  emotion  or  exertion,  bnt  it  ip  still  governed  by  the  same  law. 
Tlie  vtTV  i^low  piiltfc,  bowevfr,  that  i-baracterizcs  the  end  of  tlie  Usis  and 
tie  couvalwiioeow  of  udulti^  is  not  genei-ally  marked  in  very  young  cbildrco. 

The  gnulnnl  fall  of  the  tcmperatnre  is  often  bmken  l»y  one  or  more  M 
eyoi\\nff  exarerbalioiis,  which  in  severe  eases  constitute  a  seeondary  fever. 
This  may  exteiid  over  several  days,  giving  rise  to  prolongod  cases  of  ten 
and  fifteeii  days'  duration.  In  tiiese  ca»m  we  frequently  observe  well-  ■ 
marked  diurnal  romist^ions  independent  of  all  malarial  curniiliculioiis.  In 
fact,  I  find  that  writers  have  insisted  trx)  much  on  tlie  »tntinu<-d  type  of 
this  fever.  This  was  occrasionpd  by  the  disensftions  as  to  whether  yellow  ■ 
fever  wag  or  was  not  a  malarial  di.sease.  As  oom|iared  with  tlifse,  yellow 
fever  is  ecrtaiuly  a  oontinued  fever ;  but  this  feature  is  not  specific  of  the 
diseuHe.  The  same  may  Im*  said  of  the  statement,  to  which  much  prr>roi- 
nenw  has  \m^u  pven,  tlm(  yellow  fever  is  a  fever  of  one  paroxysm.  As  a 
matter  of  fiict,  ihejv  is  quite  often  a  well-marketl  remission  of  the  fe\'er 
between  the  primary  and  seeondarj'  exacerbations.  In  (iital  coses  there  is 
oflen  a  marke<l  aoeentuatioii  of  this  secondary  fever.  In  fact,  an  early  break 
in  the  lysis  by  a  sliarp  rise  of  the  temiJcratun'  alMjvo  tlial  of  the  fever  ()f 
invasion  is  of  von-  Ijod  omen.  In  mild  eases  the  secondary  fever  is  absent 
or  onlv  slightly  indicateil.  ■ 

The  Fack-s. — Jmimliw. — The  Skin. — Tlie  appcarawre  of  the  fare  is  ofb-n 
wifficiently  chameteristtc  on  the  first  day  of  the  disease  to  warrant  a  positive 
diagnaiis.  Except  the  jaundice,  the  ap|>0Aranoe  is  that  of  measles  before 
the  eruption. — tlic  sime  lively  coloration  c»f  the  skin,  the  slight  pu0incss  of 
the  lid$  with  red  borders,  the  hypcra;miauf  the  eonjuuctiva>,  ibc  same  Iui4re 
and  watery  eomlition  of  the  eye, — the  ferrrty  eye  of  i^k^ihus,  in  fact,  bnt 
always,  from  the  very  commeiK-emcut,  with  a  slight  sliadc  of  yelktw.  In  tiic 
earlier  stages  of  the  disease,  when  the  injection  and  the  jaundice,  especially 
the  latt<>r,  are  not  well  marked,  it  is  an  imimrtant  fact  thai  thei«  phenomena 
are  Ix-tter  observed  at  a  slight  distance  than  ou  close  insiieclion.  Yery  fre- 
quently, and  especially  in  children,  on  approachinjc  the  liedside  I  have 
noticc<l  the  tut^idity  of  the  lipfl,  the  suffusion  of  the  eye,  and  the  faint 
icteric  hue  that  are  unmistakable;  and  yet,  on  separating  the  lids,  on  close 
inspection  absdlutcly  uothiniur  abnonnal  can  l>e  detecte<l. 

In  tlie  mild  discs  of  ehildrcn  the  al>ove  may  be  the  only  evidence  of 
jaundice.  In  severe  cases,  about  the  third  or  fourth  day  the  skin  assumes 
a  lenion-ycllow  color.  Even  before  this  we  may  notice  from  time  to  time 
a  transient  shade  of  yellow  tn  pass  over  the  red  mask  of  the  face,  when  tlie 
movements  of  expression  cliase  for  an  iostaut  the  hlotxl  from  the  distended 
vessels.  General  jaundice  is  neither  as  frequent  nor  as  marked  in  tlie  cliild 
as  in  the  adull.  _ 

We  notice  also  In  children  that  a  very  intense  inj<Ttion  of  the  con-  f 
jnnrtiva,  with  ecchymotie  spots  there  and  on  the  surfiice  gcncjTilIy,  are  rare 
manifcstalions.     We  fin<J  very  frequently  an  erj'thcmfltous  condition  of  the 
scrotum  and  labia  (u&  described  by  French  observens),  which  may  lead  to 
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inTntration  and  exoorlatiouB.  V»*r\*  rartOy  we  may  mnrt  with  nlonghiiig  of 
theae  parts  ur  other  rcgiuns  of  the  intcguuirnt.  1  have  noticed  iu  auuks 
cues  herpes  labiulis,  in  others  boils,  and  ocoaslunally  a  lichcDous  oruptioo  ; 
but  all  those  art'  exf-eptionti. 

The  ekiu  pri's*ent8  altcriiatiuus  of  dn'ness  and  moisture.  It  is  easy  to 
produce  pcrspiratiou,  but  tliis  secretion  is  not  critical.  The  sweat  is  always 
acid. 

A  i)ecitliar  odor  somctimos  omaitate«i  fmm  the  bodlos  of  yellow-fever 
[laticuts.  I  liavc  ucvcr  noti<^t?d  it  outside  of  waixls  where  the  patients  were 
treated  hy  inducing  profuse  iiertjpiration,  ami  I  ixtuld  never  detect  it  id 
children. 

The  tongue  is  generally  moist  and  presents  a  whitish  coating.  It  is 
more  apt  to  be  pointed  tlian  flat.  The  gums  are  Hjx>ug;y  in  some  t^UHes,  and 
they  bleed  easily.  A  dn-  tongue  with  sonlert  is  exw-pticmal  with  children. 
It  may  lie  eu(iouaten>d  in  prolonged  cascH  of  an  adyiiuiuic  ty[>e.  The  thirst 
is  intense, — more  so  than  in  the  adult. 

Vomiiiiif/. — This  is  uot  an  initial  symptom,  nor  is  it  as  striking  a  feature 
RS  Id  llie  adult,  iM-caiusti  of  the  eompanitive  aliHence  of  paiuful  retching.  It 
is  frce|ucntly  limited  to  the  oooasional  and  even  exoeptlonnl  rejection  of 
food.  The  matters  vomited  are  generally  light-<<oIorcd,  of  a  very  faint 
greenish-gray  shade,  and  wateiy.  Their  reaction  is  acid.  lu  seveiv  msns 
the  gray  color  bowjmes  darker,  and  Itlack  striie  appear  in  the  fluid.  In 
tJicae  cjisi*s  the  vomiting  becomes  more  frequent  and  is  followed  by  exhau!5- 
lion.  This  rtirlicr  st;ig(!  <yf  the  hliu-k  vomit  is  quite  ('(tniiuoM  iti  cjillilren  :is 
compared  with  adults,  and  not  rarely  darker  shades  occur  without  fatal 
reeulti^.  Tlie  tnie  black  vomit  is  not  so  frequent  as  in  the  adult.,  and,  as  in 
the  case  of  the  latter,  though  possibly  to  a  lesi  extent,  it  is  a  fiirtTunncr  4if 
death.  This  flui<l  is  uniformly  black  and  somewhat  syrupy  in  consistence. 
These  varieties  art-  evidently  different  degrf**  de[temling  on  the  auHtunt  of 
blood  exuded  iuto  the  stotnai-li.  They  all  show,  under  the  microsixijK',  mi 
bloo<l-oL»rpuwles  ami  granular  pigment,  besides  other  usual  contents  of  the 
stomach.  I  have  also  found  plates  of  cliolesteriue.  It  is  very  probable 
thai  both  the  biliary  and  1)IikkI  pigments  contribute  to  the  formation  of  tlie 
dark  coloring- matter.  I  have  Ut-n  shown  by  Dr.  fribier  some  cultui*es  of 
a  chr<imogeni(^  micnv-orgarjism  found  by  him  in  the  fluids  of  tlie  stomndi. 
The  culture  gave  a  dark-bniwn  color.  It  is  |>os»ible  that  this  dii^covery 
may  change  the  views  at  pn>sent  entertained  as  to  the  color  of  these  fluids. 

Vomited  matters  rontnining  imaltcrcd  biliarj*  pigment  may  resemble,  it 
is  said,  the  black  vomit  of  yellow  fever.  A  piece  of  whtlc  lint*u  immersed 
in  the  former  is  stained  of  a  dark-yellowish  color,  while  in  the  latter  ease 
the  stain  is  brownish  black. 

The  bowels  are  geiiendly  costive,  though  easily  acted  ujwn  by  catliartica. 
Ex<!eptionaIly  the  dtjccta  arc  dark  and  tarry.  Diarrluea  and  dysentery  ore 
cnoountered  in  some  ran-i*. 

The  Urine, — Ti^ther  with  ilie  course  of  the  pulse  and  temperature, 
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bikI  the  farics,  the  examination  of  the  urine  eonstitute?  the  basis  of  the  cliap- 
mmn  uf  yellow  i'evtr.  We  turn  to  this  more  rret|uently  tliau  to  auy  other 
one  symptom  as  a  crucial  ttst  in  cases  of  doubt.  The  evidciiec  we  obtain 
from  the  urine  consists  in  the  presence  of  albuminuria.  This  is  more  cora- 
mnu  tJiau  is  (»enerally  ln-Iievcil.  If  pereistcutly  looked  for,  it  will  be  found 
iu  almost  all  caacs,  whether  mild  or  severe.  Albumen  may  appear  in  the 
urine  on  the  first  day  of  the  disease,  more  frequently  ou  the  second,  and 
almost  i-ertaiuly  on  tlie  third  day.  I  liuve  found,  ej»i»pcially  in  childreu, 
tlial  albumen  may  be  present  only  in  the  urine  jtas^  during  the  evenings, 
and,  in  eomc  mild  eases,  during  one  evening  alone  throagliout  the  attack. 
This  explains  why  the  symptom  is  often  J'oinid  wanting.  In  f:u't,  the 
transitoPr'  character  is  a  remarkable  feature  of  the  idbinninuria  and  the 
nephritis  of  this  diseaw.  It  is  an  early  manifestation,  differing  from  the 
albuminuria  that  is  encountered  iu  profound  adynamic  states.  This 
iH>pliritis  disap|>ear8  rapidly,  without  ever  halving,  so  far  as  I  know,  any 
]M;i-uiaucut  tract's.  It  never  causes  dropsy  nor  iullammatiou  of  ibe  serous 
membranes.  Within  a  few  days  we  may  have  albuminuria  that  may 
amount  to  comph^te  ai«gidation  of  the  fluid  on  boiling,  bliMwl  in  the  urine, 
aud  au  extraordiuar>-  number  of  epithelial,  granular,  and  bluod  casts,  to- 
gether with  more  or  Kins  prolonge<l  euppression  of  the  secretion  ;  and  all 
tliese  signs  will  disappear  as  rapidly  as  they  came.  The  albumen  may  lie 
pnseut  on  one  night  only,  and  casts  but  two  or  three  days.  The  amount 
of  albumen  varies  from  a  trace  to  the  lai^test  amounts. 

I  attach  much  ini|>cirtiinee  to  the  method  of  examiiintion  of  the  urine. 
In  the  press  of  work  that  attends  an  epidemic,  luauy  of  the  tests  for  albu- 
men cnnnot  be  made  witli  sufficient  accurac^^.  Many  times  I  have  found 
urine  tliat  was  pronounee*!  non-albuminnus  afler  testing  by  heat  and  nitric 
aritl,  to  show  a  distinct  trac«  by  the  zone  test,  Frequently  when  the  amount 
of  albumen  is  small  the  cloud  is  verj-  faint  aiwl  broad,  extending  some  dis- 
tance almve  the  point  of  contact  with  the  atnd,  and  may  be  taken  for  a 
genemi  turbidity  of  the  fluid  if  a  suflicient  quantity  is  not  added.  The 
best  place  to  hold  the  tulK>  is  near  a  window-frame  or  the  free  edge  of  a 
door,  having  on  one  side  the  shadow  of  the  room,  U'liind  the  dark  profile, 
ntid  nu  the  other  side  a  fiTC  illumination.  The  urine  should  be  allowed  to 
run  from  a  small  filter,  holding  the  tvt\ye  at  an  angle,  down  to  tlie  acid. 
A  small  piece  of  filtering-paper  can  be  folded  in  four  ami  a  filter  impro- 
vi.«ei1  iu  a  moment :  so  that  tiicre  is  truly  no  simpler  or  readier  meUiod 
than  tliis. 

The  urine  is  always  distinctly  atrid.  It«  quantity  is  almnttt  always 
diminishe<l,  and  iJie  solids  are  increase<l  in  proportion  to  the  bulk.  At  firvt 
the  urine  is  clear  and  of  normal  color,  but  it  may  8ul>seqncntly  become 
turbid  from  the  presenw  i>f  hlcKHl,  of  upati-s,  and  of  mucus  and  epithelial 
debris.  At  this  time  it  assumes  also  a  darker  color,  from  tlie  prcsenoe  of 
an  excess  of  coloring-matter,  which  is  often  biliary.  Tlie  dinunution  of 
the  quantity  of  urine  and  infrequeuc^'  of  micturition  are  very  common  io 
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diildren,  but  the  more  advanced  aiid  serious  degree?  of  suppression  are  not 
HO  frttpieut  us  in  the  adult,  ii'suflielcutly  pi-oluiiged,  the  suppression  leads 
to  unemie  poisoninf^  and  a  tatal  terminntinn. 

■  Hanorrhagejf. — The  piatrie  hemurrbagcs  have  been  alreudy  mentiomxl. 
It  only  remains  to  ssiy  that  in  exceptional  cases  they  may  oocar  from  any 
of  the  luueous  membranes  or  siirfaoca  of  the  Itody. 

I  find  the  following  caues  of  diiltlreu  reeorded  in  my  noteti : 

CAns.  DlU>. 

Homorrhagv  from  the  atoniuh  (varieties  of  black  TomU)     ....  28  U 

■'  fn>m  ibo  noM 4  1 

"  fh>m  ihp  mouth 2  1 

"  from  the  buw«^lH 1  a 

"  into  iubcutoneous  tiit»uv — vxtensire 2  2 

Aaticipntod  mensmialion 3  0 

NeiTous  .5y»i;>/«>»w.— 'Under  tliis  head  we  find  the  preatoet:  diffcrcDcc  be- 
tween tiie  symptonij*  of  (-liildlirifxl  ami  tlnw  i»f  iMhilt.  life.  Straiif^  In  wiy, 
we  (imi  that  llie  nervous  symptoms  are  perhaps  more  prominent  iu  tlic  adult 
than  iu  the  ehild  ;  and  this  Is  not  de(«iHlent  sukOy  iij>on  the  milder  ehnmcter 
of  the  dit<«Lse  in  the  latter.  Tlie  dirtercni-e  lies  |Kinly  in  the  alwenw  of  the 
moral  or  emotional  element  iu  c4jildreu.  The  loquacity,  the  short-cut  pbrasra 
and  preeipitate  speech,  tJie  exeitement,  the  show  nf  indifference,  with  unmis- 
takable eviilenees  of  fear,  ull  these,  that  arc  sneli  prnrninent  fi'atun's  of  the 
diac^ifle  in  the  mhilt,  are  absent  in  the  young.  The  wild  delirium  is  ^Idom 
prodcnt.  The  child  is  jji^nerally  listless  and  drowsy.  The  raehialgia  and 
]Kitns  in  the  limbs  are  mostly  wanting,  but  the  headache  is  present  without 
a  doubt,  aa  we  may  iHseover  by  im^uirir',  or  by  noting  tlic  comigat*-!!  bn»w, 
the  expression  of  suffering,  the  evident  desire  to  be  let  alone,  and  the  turn- 
ing of  the  fai-e  away  fnini  the  light.  The  nleep  is  pmerally  nwtlcss,  ainl 
the  cliild  will  wake  up  delirious  or  L^alliiig  for  water.  His  movements  then 
will  bo  somewhat  ataxie  or  jerky,  as  if  ])reraoiiitory  of  a  convulsive  seizure. 
Convulsions,  however,  are  not  so  common  in  the  initial  stage  of  yellnw 
fever  as  they  are  in  the  eruptive  fevers;  nor  are  they  more  cfinimon  than  in 
the  adult  as  later  evidciKfs  of  uraimic  tfixiemia.     As  iu  other  fevejv  of 

•  infancy,  we  must  note  here  the  general  absenw  of  ehills. 
Ver>'  fr<N[ueutly  iu  grave  lasi-s  the  ehild  lK»(V)mr«  wmi-nnconseious,  and 
lies  with  the  eyes  do8cd,  and  constantly  turning  the  head  fmm  side  to  side. 
The  respiration  then  becomes  more  rapid  and  sighing  at  times,  the  pulse 
imrreases  in  lm|uency,  the  leni|M>nitiire  may  or  miiy  nrtt  take  an  upward 
turn,  and  the  drowsiness  deei)ens  into  coma.     This  is  the  usual  termination 

■  of  fatal  eases.  Their  duration  does  not  exceed  three  or  four  days.  A  Cevf 
of  the:^  itiiM^  will  die  on  the  fourtli  nr  fiflh  dav,  after  ejecting  a  laige 
quantity  of  )>la<-k  vomit. 

■  Other  cases  run  a  much  longer  course,  and  present  all  the  symptoms  nf 
tlie  typhoid  stale,  with  a  Janndicf<i  aii<l  clammy  skin,  defective  n-nal  scvtp- 

_^  tioo,  albuminuria,  and  a  pulse  that  is  comparatively  slow  at  times.     Many 
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of  these  vaam  reoover.     It  in  in  tUia  chu»  of  rams  that  thera|>eutia^  pta) 
its  most  importaut  jiart. 

The  cases  of  infantile  a-lanipsia,  with  high  temperatures,  oceuriing 
during  epidemicK  of  yelh>\v  fever  are  prohahly  tlie  result  of  the  epeeific  in- 
fix^tiun.  Certainly  cases  of  this  elosa,  uftcu  terminating  fatally,  an:  wiin- 
parativoly  ranimf)n  in  yellow-fever  countries.  I  have  notictil  iu  these  vs^ca 
a  yellow  di-sixjloratioD  of  the  uklu  ader  death.  This  is,  however,  merely  a 
duggojtiuu,  retpiiring  furtlit-r  inveslij^tiou. 

Oomplicatdona. — Thi'so  are  rare  in  tiie  course  of  the  di&casc  in  cliildrcn. 
Maluria  lias  been  diseut^ud  as  a  frequent  complication  of  yellow  fever,  but 
without  sutlieient  foundation.  I  have  eertuinly  sn?n  the  symptoms  that  arc 
puintefl  out  as  indieiuive  of  this  eomplicatiou  occurring  in  luculitics  where 
there  was  no  |KiK»uhilIty  of  malarial  infei-tion.  Such  symptoniH  are  nut  rare 
in  the  ex)Ioral  (teople.  As  T  have  shown  in  anotlier  part  of  this  pa])er,  a 
great  deal  of  the  malaria  of  childhood  that  is  sup|KJsed  to  exist  in  ycUow- 
fcver  centres  is  really  yellow  fever.  Indce<l,  murh  of  the  reputation  of 
these  cities  for  malaria  dR|M'n<ls  upon  the  false  inteqirctation  of  these  facts. 
These  cities  very  often  arc  not  so  iuteusely  malarious  as  (hey  are  supjMiiiied 
to  be.  Tlw  opportunity,  then,  does  not  fre»]u<'iiily  nifer  ft)r  a  octmbinatiou 
of  the  two  poisons  in  the  same  individual ;  and  when  it  docs  oocur  the 
symptomaUilijgy  of  one  disease,  as  a  rule,  entirely  dominates  the  other  fur 
the  time  being.  The  mei-e  exaggeration  of  the  diunial  range  of  tempera- 
ture cannot  be  <?onsi<lered  sutlident  evidence  of  a  nuilarial  eomplioation. 
This  eomplleutiuu  has  btreii,  iu  my  exjRTieuee,  exceptional,  and  it  has  shown 
iteelf  almost  exclusively  during  the  eonvnlescence. 

A  tendeney  to  phlegmonous  inHammations  may  present  itself  in  the 
course  of  yolluw  fcvw.  These  may  give  rise  to  phlebitis  aud  lymphan^tis 
that  are  not,  as  a  rule,  of  serious  character. 

HejMititis,  insanity,  ami  paralysis  (prolmhly  nenntiK)  I  have  seen  as 
sequelie  of  yellow  lever,  but  never  iu  children. 

Ttcla|ist«  are  rare  in  children.  Ex<*ej)t  in  cases  that  assume  a  typhoid 
form,  oitnvalescenee  is,  as  a  rule,  rapid. 

In  regard  to  secxjud  attacks,  it  is  only  ueeei^sary  to  say  tliat  tlic  succc^ul 
colnnizatiiMi  of  intertropical  Ameri^n  by  the  Spaidards  and  Portuguese 
ilepends  entirelv  upon  the  fact  that  one  attack  of  yclhjw  fever  confe-TS  aa 
inntinnily  that  is  practically  certain  aud  that  Lasts  thiiMighout  life,  even 
(hough  the  individual  may  remove  his  residence  to  a  colder  eliraatc  for  long 
periods  of  time. 

Very  rare  exceptions  to  tlie  above  rule  do  occur,  and  they  consist  gen- 
erally of  two  distinct  attacks  during  the  same  epidemic. 

Diagrnosis. — T  do  not  know  nf  any  disease  with  which  an  tinlinary  ease 
of  yellow  fever  t-au  Im  CMnri>uii<l(d  if  i-nlijtrttsl  to  ob8tTva(ion  for  two  or 
three  days.  Yellow  fever  differs  in  ever>'  |virticn1ar  from  tlie  liemorrhagie, 
tlie  hemoglobinuri(!,  and  the  remittent  malarial  man ifcsilat ions.  The  difler- 
euoes  are  so  prominently  brought  out  iu  tables  of  didereutial  diagnosis  iu 
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TDo^raphs  and  timti*,*  tlial  one  woiidei-s  al  the  nwessity  fur  tlie  eonstruc- 
n  of  tlicm.  There  are,  hcwcvnr,  milii  coses  in  children  wlmre  tho 
diaj^uusis  fn>m  eptieiueml  ievar  is  JiHicult,  at  least  with  our  present  limited 
means  of  ohservaiiou.  Linnted,  I  say,  beeause  in  those  localities  where  the 
npjKirtiinity  offers  for  a  rontinued  invofttijpition  of  tliiMe  craww,  tliey  ant 
never  studied  from  the  point  of  view  of  yellow  fever. 

1  counot  insist  too  raueh  ujvoo  the  importance  of  I'eeojrni/.inj*  these  eases. 

[The  ppidemin  infliienre  often  sbowH  itself  tiixt  upon  eliildren.     The  Rnt 

tvv*ygm/A'i\  tajk^  <d'  an  acliilt  nmy  not  deserve  the  imptntauce  lliut  is  allucJu^l 

it  as  the  start iujr-ijoint  of  the  cpidemio.     I  can  say  this  nineb,  that  in  tlic 

;neeof  ea>*eH  of  ai-timl  sieknesn,  because  of  tlie  Ini|K)s.Hll)ilitv  rtfii  hoiise-t<i- 

lutiac  insjKX-tion  in  a  eity,  I  liave  heeu  able  Ut  deteet  ibu  pre^cntv  »jf  yellow 

rer  by  an  analysis  of  the  infantile  mortality.     A  notable  iDcre»»?  of  tlie 

'deaths  of  ehildn'ti  from  remittent  and  piTuieioiw  fevers,  fiijm  dentition  and 

[inei)!n«;itis,  may  Ik*  eonsirUii'd  as  warranting  suspicion  at  least  of  the  exist- 

Mwe  of  a  ftpnswliug  inflation  of  yellow  fever.    The  importance  of  dcteetiug 

[tlie  first  euAca  out  of  which  tliis*  mortality  spninjf  is  up|uirent. 

In  warm  countries  the  cpiesttoti  of  diaj^iiosis  is  romplieated  by  a  remai^c- 

able  liability  of  cbildnni  to  fevers  that  may  \te  termed  fuuetioiuil  level's 

ibetsitise  they  arise  from  an  exeesslve  demand  made  upon  any  of  the  impor- 

mt  functions  of  the  IkkIv.     TIte  function  of  heat-inhibition  nuisl  \ip  over- 

iXtfl  in  the  lon^  summers  of  the  triipits.     This  alune,  1  believe,  is  often 

10  primary  cause  of  fever  in  tliosc  rcjfions.    The  term  thermic  fever  ppo- 

[pised  by  WimkI  (lef^^'rilM^a  fbes<'  tuses  s:itisf!Utorily.     Short  oa«i=*«  of  thermic 

fever  will  be  rtadily  eonfbundetl  with  yellow  ft'ver.     As  a  means  of  diug- 

losis  T  can  only  insist  upon  the  three  eardliml  points  mentioned  in  the 

Bj'mptomatoloj^', — namely,  tlie  relations  of  the  tem|>eratnre  and  pulf*e,  the 

icies,  and  tJie  albiiniinuria.    Without  a  careful  study  of  these  symptoms 

diagnosis  may  be  impassible.  In  practice  it 
may  ocetir  that  tlie  faeies  is  the  only  obtainable 
evidence.  This  should  be  a.ssisled  by  a  careful 
ioqiiiry  as  to  whether  there  is  any  cause  to  which 
the  fever  may  be  ascrilicd.  The  eases  represented 
in  Ihc  aceijnipanyiufj  chart  had  a  verj'  suspicious 
appearance.  At  least  the  (hw  was  very  much 
injected.  It  wa*),  however,  more  the  ap]>earan(v 
of  at^rlct  fi'vcr,  with  bhH>il-sliot  eyes,  but  without 

»ai»T  icterie  hue.  Furthermore,  the  ehtldfcn  had 
bw'ii  taken  ai<tk  towards  noon  with  a  ehill,  after 
8ev<'ral  houre'  ex|>osure  to  the  sun.     A  ttase  of 

j^yellow  fever  wimmeneing  with  tlie  violent*  shown  by  tlie  first  cam  could 

lot  have  sulisidcd  so  rapidly,  ami  would  have  prc!*ented,  in  all  probability, 

hiinien  in  the  urine  {>as»ed  on  the  second  evening.     The  events  of  the 

lYiud  day  showed  that  the  exclusion  of  yellow  fever  waf  correct,      Thrae 

ere  not  vasen  of  malaria.     No  quinine  was  given.    The  tirst  cuse  was  seea 
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wfili  Dr.  Ronlas  and  trfatwl  with  jnlwrandi.  The  Berond  case  I  treated  by 
sjxm^iiig  willi  i-tHjl  water  uml  alctiiiul. 

Proenosui. — Yellow  fever  is  much  milder  in  the  child  thau  in  the  adult. 
In  a  Berles  (if  one  humlrpd  and  sixty-one  adults  attacked  with  yellow  fever, 
forty-eight  died,  or  twenty-nine  per  cent.  A  t^erieH  uf  uue  hinidrt>d  and 
twenty-one  ehildren  treated  during  the  same  epidemic  numbered  thirteen 
deaths,  or  t*ai  jM-r  ei-ut.     The  draths  of  colored  ehildren  must  Ixj  very  rare. 

Among  the  unfavomble  symptoms  we  t<hould  notire  an  extraordiiiar)* 
rise  of  tlie  temperann-e  during  The  fustigium,  especially  about  the  time  when 
tlic  lysis  should  commence,  or  when  the  teniiKTntnre  has  already  started  on 
the  line  of  descent.  IT  the  pul«;  ri:**-*  rapidly  al  the  winie  time,  and  the 
temperature  n-arhcrt  a  maxinium  alw.ve  that  ot'  the  initial  stage,  the  prog- 
noe>i8  is  almost  neccstwrily  filial.  A  t^lnw  pidse^  if  it  Hteadily  loses  in  volume 
and  n^«istance,  is  a  grave  iiign,  even  though  tlie  teini>erature  may  l>e  follow- 
ing a  favorable  course.  Ora»t  ajptation  and  increasing  frequency  of  llie 
respiration  are  also  of  very  serious  import.  The  {suppression  of  urine  is  a 
grave  Hvuijitom,  llmugh  it  i:*  more  tns»ily  oven'ome  in  children  than  in 
adults.  It  may  Ix'  said  in  general  tliat  mild  tiiscs  have  ver>'  liltlc  nllmniea 
in  the  urine,  and  fiital  rases  have  much ;  but  many  presenting  the  largest 
(piantitics  of  albumen  and  <^Hts  will  n-cover.  It  is  the  rajiid  increase  of 
the  albumen  iu  the  second  or  third  day  that  constitutes  the  most  ahirmiug 
information  derived  from  this  sign.  The  progressive  dee[>eui[ig  of  the  color 
of  the  vomited  uiatterK  is  n\m  of  very  unfavonilile  omen. 

The  favorable  signs  will  be  evident  from  the  above  cousidcralious.  But 
I  wish  to  add  tlmt  n  prolongation  of  the  ea^  beyond  the  Kixtli  day  may  be 
taken  as  a  favorable  sign,  thungb  the  imticnt  may  pn-seut  very  alarming 
symptoms.  Thesi'  are  the  typhoidal  cases  of  which  I  have  soid  that  they 
generally  recover  after  a  prolonged  struggle. 

Treatment. — TUp  majority  of  pnictititmejs  in  this  country  who  have 
to  ciuilcud  with  yellow  fever  are  of  opinion  that  there  is  something  vert- 
important  to  be  done  in  the  management  of  this  disease  during  the  initial 
stage.  If  the  case  is  taken  in  hand  early  (this  is  the  favorite  expression), 
no  danger  need  be  apprt^hended.  One  is  led  almost  to  believe  tluit  there 
must  l>e  some  great  specific  which  if  promptly  administered  is  sure  to  exert 
a  decidedly  favoralilc  action  upon  the  conn^e  of  the  discas«\  We  find,  how- 
ever, tlmt  these  advocates  of  an  active  early  treatment  differ  very  much 
among  thcaiselvcs;  and,  furthermore,  we  find  that  ewh  particular  plan 
haa  been  fHtmhinned  as  usehss  or  injurious  by  some  phyt^ietan  of  great 
experiemie.  \ow,  I  have  no  reason  to  say  that  these  difl'ereut  plans  of  treat- 
ment are  in  themselves  injurious,  but  the  belief  in  tlieir  efficai'V  has  cerlaiuly 
led  to  a  most  unftirtunate  state  of  tlic  public  mind  during  epidemif«  of 
yellow  fever.  "What  is  to  be  done?"  "Somctliing  must  be  done,"  is 
the  cry,  and  the  obscn-crs  and  the  [witicnt  stand  in  dread,  counting  the 
valuable  moments  tliat  are  UksI  before  the  exiiert  yellow-fever  doctor  and 
the  yellow-fever  nurec  arrive,  and  before  the  mustard  bath  is  ready  and  llie 
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mkets  piled  upon  tho  patient.  Aud  ww  Ix-tide  the  patient  if  none  of 
these  things  are  within  eativ  n^ivU,  or  if  the  ihw-tor  happens  not  to  IxOieve 
in  the  eftit^cv  of  the  classieal  sweating !  The  fruine  of  mind  of  liie  patient 
liecomca  a  very  unlmppy  one,  or  is  made  so  by  the  whisjiered  aeeutmtji  of 
the  nnmeron^  (nM«  tiiat  have  ttfrniiuated  fatally  I>ecanrit!  of  t!io  want  of  a 
mtutonl  huth  or  of  a  dom?  of  cantor  oil  or  of  mloinel.  People  will  dread 
moxing  out  of  the  inteeted  area,  will  avoid  going  to  cauijis  (hat  may  be 
provided  for  their  exit,  will  IwHiunie  panie-Htricken,  be<anw  tliny  may  not 
have  within  rcaeh  tiie  above-nieutionttl  |Miniphcrniilia.  Now,  if  all  this  ft-ar 
and  tiibulatiou  coiild  be  avoided,  the  number  of  lives  saved  would,  in  my 
opinion,  ex<v«l  the  niimlMT  that  have  been  saved  by  any  plan  of  tnatment, 

Tlie  lact  is  that  popular  prejuilice  has  held  the?  ti-eatmeut  of  yellow  fever 
to  the  plan  that  was  followed  many  years  ago  in  the  management  of  aeuto 
febrile  di6ea.*s.  The  autliority  vi'  great  imines  und  of  centrt-s  of  metiical 
learning  has  l>een  wanting  in  many  of  these  sections  to  bring  aJxfUt  the 
dianir(«  that  have  l)een  elsewhere  generally  aecepted.  And  yet  we  have 
but  to  open  any  authoritative  treatiw  on  the  diseases  of  the  tropics  to  find 
a  strong  eondeinnation  of  such  plans  of  treatment.  Nor  is  it  diilieiilt  to 
prove  tliat  more  rew>vf-Tie9  occ.i\r  among  jKttients  that  are  uiit  so  treated ; 
becnnse  their  numlwr  inelndes  the  isolated  cases  treated,  in  a  measure,  in 
the  open  air,  and  iwvny  i'rom  the  inf(?ete(I  area;  ami  in  this  nnnilK-r  is 
iufludL>d  also  a  eotihith'mble  proixirlion  of  the  cases  of  negnH-s,  who  gener- 
ally recover  because  of  the  mild  oharacter  of  the  disease  in  that  raee. 

Tnst<'ad  of  active  interfi'n-nee,  I  must  i-onfesrt  to  a  fwling  of  hrlplcflsness 
in  thi-  pn'senee  of  the  storm  of  the  iuvnsion  of  yellow  fever.  I  do  not 
know  what  is  tho  cause,  and  therefore  do  not  know  what  to  do  to  ooutrul 
tlie  morbid  p^K-ess. 

Ill  the  treatment  of  ehildren  it  will  l)c  found  that  the  following  mesHures 
may  be  considered  as  mic  for  the  relief  of  more  or  le*t  dangerous  symp- 
t<inu.  If  the  boweirt  are  inai-tive,  cream  of  tartar  should  Ite  given.  This 
may  Ikj  taken  during  the  evening  with  a  free  supply  of  water.  Mngrn-sia 
is  preferred  by  some,  to  eounteract  the  acidity  of  the  atomneh.  In  older 
children,  who  can  take  capsules,  I  use  often  the  compound  jalnp  |iowder  in 
laxative  doses.  If  they  are  t-a-sily  swallowed,  these  (■ajwuh'^  are.  almost 
always  retained.  Tliey  ajipcar,  in  fact,  to  arrest  vomiting,  and  I  have  eou- 
tinucd  to  ailminister  them  at  intervals,  in  some  eaaes,  to  the  exclusion  of 
other  treatment, — "nly  in  siich  doses,  however,  as  will  keep  up  a  moderate 
activity  of  the  int<>stintil  secretions  without  griping. 

If  the  stomach  is  very  irritable  and  the  food  is  not  retained,  calomel 
slionid  l)e  given  in  prefen-nee  to  oth«'r  laxatives,  and  in  miinite  and  fre- 
c|iK'nt!y- repeated  dosts.  The  admixture  of  lime-water  with  the  milk,  or  the 
ndminiKtration  of  small  doses  of  carlwilif  acid  with  bif-arlMmnte  of  sodium, 
or  the  use  of  Ice,  will  often  prove  a  gowl  substitute  for  the  ciilomel. 

In  other  cases  our  attention  will  lie  directed  to  the  relief  of  hca(hu?bo 
and  restleasnesa.    Cold  applimtJuns  tu  the  hciul  may  or  may  not  be  euoUiiug. 
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A  siimpism  to  tlie  Iiar-k  of  the  nook  will  be  found  Iwneiicial.  TIip  moat 
decided  relief  of  tlicsc  Muiptouu  1  have  obtained  from  the  use  uf  antip^'rin 
or  of  Dover's  powder.  Either  of  them  may  be  recommended  during  the 
fhstigium  of  tlie  fcver  in  ordinar)*  ruses.  In  grave  cases  of  !*hort  dtimtion 
I  employ  tlic  aeetute  uf  uimuuuium  u-itli  tincture  uf  digitalis,  to  keep  up 
tJie  af^tivity  of  the  cireulatiun ;  but  I  doubt  the  utility  of  any  medicatiou 
in  tlitse  eases.  It  Is  certainly  pitilul  to  see  tliese  little  cluldrtm  treatnl  with 
blistera  to  tJie  arms  and  k'gd,aud  takiuir  bnitnides  and  aeouite  for  the  relief 
t)f  ecrebral  symptoms.  Many  of  these  patients  arc  titaital  witli  larjj^  doses 
of  quinine,  on  the  ^ound  tlint  they  are  rnscs  of  pernicious  malarial  fever; 
and  I  have  no  <loubt  tlmt  the  alamiin^  and  fatal  syniptonia  mny  Ix^  the 
result  of  this  mcdieatiun.  Sueh  cases,  I  believe,  were  more  eommon  in  the 
practiw  of  phymeianif  who  denied  the  existence  of  yellow  fever  among  the 
ohikli'en. 

The  treatment  of  tlie  suppression  of  urine  \s  oflcn  a  lio[H-less  (ask.  It 
generally  occurs  in  the  des|x?ratc  eases  just  mentioneil,  and  there  is  neither 
time  for  nor  pn>li(  in  the  eniplf»ymeut  of  fjpetial  mwisures  for  tliis  |Hir|M)fle. 
The  difj^itali!!^  nxsommended  above  will  fill  tliis  indiiatiuu,  if  there  is  any 
possibility  of  filling  it.  In  the  more  protracted  oases,  the  use  nf  stimulants 
and  tiTK^ure  of  the  chloride  of  irf>n  may  oveR'ijnie  the  difficulty.  If  tlie 
t*omi)li<ation  conliuueH,  I  wunld  advi^f  calomel  as  the  most  certain  diuretic 
to  be  nswl.  I  have  seldom  employed  it  in  children,  Ijcoawse  the  supprc^ion 
of  urine  does  not  often  ariae  as  a  preasinjj  indication  for  treatment ;  but  iu 
the  adult  tlie  eff**^  hiis  l)rcn  very  n-raarkable.  I  have  jrjvcn  two  or  threp 
gmius  every  four  hours,  in  ea|)sulcs,  cither  alone  or  io  eombinntion  with 
small  dascs  of  compound  jidap  powder.  The  urinary  secretion  iti  start(<d 
often  liefiire  th*'  tliinl  dose  i-  lulmiiii^tonil.  I  iistil  i*alnmel  as  a  diuretic  in 
yellow  fever  for  tJic  first  time  iu  the  epidemic  of  1887.  On  tlic  reeammcu- 
dation  of  Dr.  Sternberg,  tlie  bichloride  has  been  since  ueeii,  with  the  hope 
of  dcstroyinfj  pathogenic!  micml)ea  in  the  inttwtiual  i^outeuts.  There  is  no 
proof  tlmt  the  theory  has  U-eu  made  pood  by  tlie  experiment.  But  I  am 
informed  by  those  who  used  the  bichloride  tlmt  it  certainly  had  the  efl'cet 
of  increasing  the  secretion  of  urine  and  dimluisliing  the  amount  of 
albunu>u. 

In  regard  to  Uie  use  of  cold,  which  would  appear  to  be  indiratod  in 
the  treatment  of  yellow  fever,  I  may  say  that  I  liave  employed  oold  liatlis 
and  have  uliaudoucd  them  in  the  febrile  diseases  of  children.  Childn^n 
under  the  aj;;e  of  seven  years  are  very  apt  to  show  evidences  of  blmxl- 
fitasis  in  tlie  cold  liath  before  the  internal  temperature  has  been  materially 
reducetl. 

The  influence  of  therapeutics  to  determine  a  favorable  result  is  shown 
unmistakably  only  in  tiu)se  ease^  that  are  prolonged  beyond  the  sixth  day, 
— the  typhoidal  tsiscs  previously  dea^rilK-d.  In  these  the  black  vomit  will 
apjwar  by  degrees.  As  soon  as  the  blwk  striaj  begin  to  show  themwlves  in 
tlie  vomited  matters,  or  eveu  before,  if  the  lyais  is  imusually  slow  aud  the 
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marked,  wc  slioitld  piYWTilw  tlip  tincture  of  tJiP  chlorido  af  imn  in 
five  or  ten  dro|ts  even'  three  or  two  hours.   This  treatment  is  (tflcu 
followc^I  by  an  arrpst  of  the  hpraorHiage  and  diminution  of  the  vomiting. 

In  tht-st*  casi-ri  jj^rcat  iniixirtaiKv  iit(:u>h>i>s  to  the  uw  of  alcohol.  OfKid 
hrandy  should  lx>  givou,  diluted  with  milk,  water,  or  carbouie-ucid  water. 
In  many  ea^cs  'uh\\  rham(Mi;jTic  is  vm*  wi-ll  home  hy  thp  stomach. 

I  recomiuMid  tinder  the  dreum!jtaui.-i'.<4  that  s|x.i-ia]  attention  be  {mid  to 
the  change  uf  clothing  and  the  removal  of  tlie  clammy  secrction  of  the  skin. 
This  is  l>eflt  dnnn  by  lipht  sponging  witii  diluted  (Thlnrinc-wat<'r,  topid  or 
cool,  aa  tJic  er>nditton  of  the  (Hiticnt  may  re«|nire. 

In  some  cases  during  this  stage  the  jaundioi;-  nmy  acquire  unusual  promi- 
nemv,  and  a  flight  enlargement  of  the  liver  will  Ih-  noticed.  I  re<Y>mmend 
then  tliat  the  <'hl<jride  of  iron  be  substituted  by  chlorate  of  potassium. 

Upon  the  judieious  use  of  the  in^m,  alcohol,  and  chlorate  of  jxitash,  with 
a  nutritious  diet,  depend,  in  my  opinion,  the  few  triumphs  that  theraiKutics 
may  InHutt  of. 

The  mortality  of  yellow  fever  is  cousidembly  reduced  when  Uie  [lotients 
are  treated  in  tents,  or  in  wcll-ventilated  pniviisional  buildings  uut«idc  of 
the  infecteil  area,  providi-d  all  crowding  i>f  [jeiiple  ti^-thcr  In*  avftidtil. 
ft       The  fretpient  administration  of  fo<xl  in  small  (|uaDtittes  during  tlie  lysis 
ia  pn»bably  of  great  imponanee,  ami  the  prefert^nce   should  Ik?  given  to 
milk.     M'e  may  Hulwiitute  lor  it,  at  times,  Mtnmg  meat  bntths,  (wjKsmilly 
when  the  time  allowed  for  resting  has  brought  together  the  hours  for  feed- 
ing and  the  adniinistmtion  of  the  iron,     Si)ft-lM)i]ed  eggs  arc  tolerated  even 
Ix'l'ore  eiinvalescN'Mc*'  is  well  4'stahlishcd.     Alcdhnlie  prejwmtions  containing 
B  extract  of  beef  may  be  used  with  advantage  iu  the  protracted  eases.    I  have 
^uen  in  the  prnetin'  of  Dr.  Charles  Faget  a  prei)amtion  of  this  kind — tlie 
Vwxir  Duc'los — emphiye*!  sneecss fully. 

I  The  use  of  eool  acidulated  drinks  is  very  generally  reeonimemled,  espe- 
cially in  the  early  stages.  It  is  stated  with  much  tnith  that  the  lemoiiado 
I  if  boiled  and  sultsequently  rcH)Uil  will  ht'  Ijetter  home  by  llip  stomach. 
Prophylaxia. — The  mild  eharacter  of  yellow  fever  in  children  and  in 
the  negro  is  a  serious  obstacle  to  the  prevention  of  the  sprca<l  of  cpidemi»s, 
because  individuals  of  thow!  cla-sses  may  wmstitiite  unrenvgnized  sources  of 
infetliun.  Another  ultslncle  is  to  be  found  in  the  unfortunate  leudeney  to 
■  conceal  the  first  manifestations  of  the  epidemic.  La'Aly,  the  most  serious 
oWlJu'le  is  to  Im  fnund  in  the  mpjigrenes-*  of  the  provisions  made  for  <)Uaran- 

rtine  purjMisea  through  the  indiflt-reuce  of  the  public  to  sauilarv  matlers. 
These  oljstacles,  it  must  be  confessed,  have  rendered  comparatively  use- 
Itwt  all  attempts  to  enfons?  su<rei»>fnlly  a  reasonable  (juarantine.  T  cnnnttt 
understand,  however,  why  this  should  l)C  tvusiden-d  proof  against  the  ad- 
visability of  attempting  to  restrict  or  regulate  the  intercourse  with  an  in- 
fected district.  Much  has  Imh-h  said  of  the  pwid  results  obtained  by  tho 
English  with  their  metliods  of  comparatively  free  intercourse.  The  tnitli 
U  that  wherever  the  territorial  circumstanivs  arc  similar  to  ours  there  is 


nothing  in  the  sncccsa  of  tbe  Kn^lish  tlint  ii?  worthy  of  mlniiratiim  ant 
iniitatiou.  To  speak  of  yellow  fcvor  uiily,  wi-  find  that  no  tx>nti-<jl  has  Wn 
exerted  in  the  West  ladies  over  the  ravages  of  the  disease  by  any  European  ■ 
government.  The  tendenry  is  rathpr  the  reverse,  for  wo  fim!  tJiat  centres 
of  perifxlie  epi(Iemi(.?8  (Class  II.)  are  a^i^nning  the  churueter  of  (vntrcs  of 
annual  epidemia  This  has  been  especially  well  shown  in  the  island  of 
Culia  since  17(51.  lu  the  Unite<l  Statcrt,  on  tlie  other  liand,  it  appears  that 
im|K»rtant  centres  of  the  second  rlass  Iiave  l»eea  converted  into  centres  of  the 
third  class,  or  of  accidental  epidemics.  And  let  not  tliose  tropical  countries 
liomfort  theni-selvPM  with  the  feeling  of  safety  that  rtsts  upon  the  belief  in 
the  immunity  of  the  native  populiition.  They  see  their  (y)Uimcn'e  prosjier, 
ami  they  wonder  at  the  dretul  of  the  disease  that  is  shown  in  other  qnartere. 
But  their  Bcuse  of  twcurity  is  a  fidlacioua  dream.  Let  them  rec^kon  by  the 
infantile  iiuirtality  the  price  they  have  to  jmiv  for  their  ininnniity. 

The  United  States  government,  oiler  gradually  impruviutj  its  sjk-stem  of 
maritime  quarantine,  has  verj-  recently  undertaken  to  tarry  out  measures 
for  tlic  nwtriciion  of  epidcmiis  nf  yellow  fever  hy  land-quarantine.  I^i- 
fortunately,  tiie  means  to  carry  out  these  measures,  and  the  authority  to 
enforce  tliem,  were  ven.'  limited,  But  the  national  health  authorities  have, 
I  W'lif've,  sliowu  wliat  might  hr  done  if  these  HmitatiouH  wc-re  remnvwl. 
The  object  in  view  was  the  dejx»puIation  of  infected  districts  without  danger 
to  other  sections.  For  this  piiqiose  a  prolMttion  eani]>  was  establishc^l  at 
Camp  Perry,  wliere  |)ersons  itmiing  fi*om  an  inflected  diKlriet  were  detained 
for  a  period  of  ten  days.  This  experiment  was  ma<le  on  a  somewhat  limited 
prale,  and  snme  of  itH  features  evinced  a  hasty  preparation.  It  was  shown, 
however,  that  this  ramp  could  lie  kept  unlnfectix],  and  that  more  than  one 
thousand  people  who  passed  ibrouiih  the  establishment  could  have  been 
received  with  [wrfect  safety  liy  any  conuuiuiity.  Unfortunately,  the  local 
(piarantjne  antli(»rities,  ovm*  whtdi  the  government  onuld  have  no  euntrol| 
cliose  to  disregard  these  facts.  They  were  influenced  hy  popular  prejudice, 
and  were  obliped  to  ti-eat  Camp  Perry  as  thon^li  it  had  Ir^h  an  infected 
place.  Of  course  this  Iiecame  an  nlifitacle  to  tlie  usefulness  of  the  camp 
as  a  mcan»  of  deiM)pulating  the  infected  district. 

AVhat  appears  to  he  wanting  to  t«ny  out  these  measures  effectually  is  a 
pemtancnt  orgaui/Jilion  in  the  nhape  of  permanent  quarantine  posts  and 
d£*{>6ts,  and  a  standing  army,  af^er  the  fashion  of  the  military  or^nijuition 
of  the  nation.  This  is  the  only  way  of  preventing  the  fatal  stam|MxIe  of 
the  first  days  of  an  epidemic,  Itistt-ad  of  this,  what  do  we  find?  A  vast 
disproportion  between  the  appnipriations  of  mone)'  mode  for  the  War 
Department  and  those  made  for  Ninitary-  purpose** :  in  the  former  wise  many 
mdlions  of  dtiUars  aiituially  supplied  to  keep  np  the  defences;  in  the  latter, 
a  few  hundred  thousand  dollars,  most  of  which  arc  made  available  only 
at^er  the  epidemic  inviL«inn  is  well  establtsheil.  And  yet  there  is  no  doubt 
that  our  imported  epidemics  have  been  vastly  more  destructive  to  life  and 
capital  tlian  our  foreign  wars. 
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Another  desideratum  is  the  education  of  the  people  to  a  proper  under- 
standing of  the  promineut  facts  of  epidemics.  They  should  know  that 
epidemics  commence,  as  a  rule,  about  concealed  cases,  that  the  danger  lies 
in  the  unknown,  but  that  there  is  very  little  risk  even  in  handling  cases 
that  arc  properly  labelled  yellow  fever.  Tliese  are  isolated,  and  removed 
from  crowded  places,  and  a  proper  disinfection  of  their  effects  should  be 
made  by  boiling.  People  should  be  taught  also  to  travel  in  times  of  epi- 
demic with  little  baggage  and  such  as  can  be  easily  and  effectually  disin- 
fected. It  certainly  does  not  seem  unreasonable  to  ask  them  to  give  up  for 
the  nonce  their  silks  and  trappings. 


DENGUE. 

By  RUDOLPH   MATAS,  MD. 


DeflnitioD. — A  febrile  epideutie  {liMiase  which  is  corilagioug  orti 
sible  and  cbaroctorized  by  a  pulymurphou;^  aud  ufU-n  dJchruDous  vutaoeOB 
eruption,  by  vcr\'  intense  mus(rular  aud  articular  paius  ufa  rheunialt^d  ijw 
acter,  and  by  n  ryclica)  evolution  in  four  periiKls,  the  ]a.«t  being  that  ofuoB- 
vah-Hei!U(-t%  wliieli  it<  prtihttigiHl  uml  dilli<-ult.  Thii>  pun'ly  tuyiaptODUtiei 
definition,  which  we  have  adopted  fi-om  Mah6,'  is  profwrly  completed  It 
ilic  luMition  oi'  the  folUiwinj:  <li.stinclive  features  which  an*  jH-culiar  tu  ibt 
hislury  uf  dengue, — viz.,  liiat  it  is  an  epidemic  ditv'iise  ni'  iiilertn)pica]  iff 
warm  climates  (it  has  exeoptiunally  erosscd  the  thirtieth  ]iarallel  of  ooilli 
or  the  twenty-Bfih  of  south  latitude);  in  addition,  that  it  was  Imt  myi 
indibtiuetly  recojriiized  aud  never  eiinipletely  described  before  the  «»• 
mencement  of  tlic  Diueteeuth  oenturt' ;  aud,  lastly,  that  it  U,  a«  a  nJl^t 
non-fatal  nrnlady. 

Synonymes. — Unknown  or  unfamiliar  epidemic  disea^^s,  which  miT* 
run  wide  and  ditlerent  territorial  areas  at  considerable  interxaUnf  tinKinl 
afHiet  numeruns  and  varied  races  of  people  E^j^ieakin^  ditTereut  langm^ 
usually  reei'ive  a  new  name  in  eai*h  [Nirticular  country  which  they  vi«it,iliJ 
the  [wlyglot  and  woitl-iadcn  synonymy  which  result*  ihercfnjm  coostittiw 
only  the  first  difficulty  encountered  by  the  inve^igatftr.  Thitt  knowlnlfE** 
however,  it*  indls|ien.-*nble  In  onlcr  to  uKeiiuihite  all  those  aflw-tioiw  dcscribfd 
under  dilTcrent  names  into  one  common  s|*eeies.  Owing  tu  tlie  iuWW 
BtifTening  and  distorting  pains  whicii  so  preeminently  dintinguidh  tbccli*- 
raiw,  the  following  names  have  been  given  t4!  it:  ICniplive  Hheiimaiic  Fc^w; 
Enijjtive  Articular  Kever;  Exanthematic  Articular  Fever  ;  Articular  F«'»'' 
of  \S'urm  Climates  (Thaly,  Senegal) ;  Rheiimatismal  Fever  with  gartricini- 
tation  (Furhmg,  Unite<l  Hlates)  ;  Klieumatic  Scarlatina  ;  Artlinxlyniji  (Oct 
Unittxl  Static)  ;  Trancazo  [elul>-blowj,  (Santa  Cruz  de  TeueriBc);  Pmttf- 
minia  (Cadiz);  Sliftneek  ;  Giraffe;  Broken-wing;  Breiik-Ixine  Frvcr,  • 
favorite  designation  in  the  United  States ;  Polka  Fever  (in  Bnuril)  w" 
Dandy  Fever,  first  used  by  the  negroes  of  St.  Thomas,  West  Uttim, » 


'  XmM,  Diet  aiu^elop.  riM  ScicocM  mMkatai,  ut  ■*  Dvaga^T  Prcm.  S^rW. 
nvt.,  pHris,  UwMon-AaKlm.  1880. 
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1827,  because  of  tlie  atlffness  with  which  convalescents  from  the  disease  are 
often  compellpfl  to  walk. 

The  followiujr  niay  be  attributed  to  the  eruptions :  KxanthesiB  Arthro- 
sia,  Rosalia,  Columda  (Spanish  colonics) ;  Calentura  Roja  (Poggio,  in  Cadiz 
and  Tencriffe)  ;  8implc  RmI  or  Excttic  Fever  (Senegal,  Cayttnne,  HC'iinion). 

()win{;  to  its  intense  epidemic  eharartcr  and  wme  of  its  g^xtgraphit-al 
]KxiiItarities,  dengue  has  also  l)ecn  called  Spinal  Epidemic  Fever ;  Anoma- 
lous Fever;  Calrnttn  Fever  (Melli>*);  Kpidrinie  Kriiptivc  Fever  nf  India 
.and  Touhutia;  Malta,  Mauritius,  Chinese,  and  Mtiliterranean  Fever. 
iThen  a  host  of  other  appellations,  some  rational,  others  merely  curious  and 
bizarre:  thus,  Hate  Fever  in  Arabia,  Fnrt  Said,  I»w:ius«l*  it  usuaJlv  appeal's- 
al)out  the  dttte-s4-:i.son  ;  InflarntJiatorv  Fever;  Throe- Duvs'  Fever  (India)  ; 
hitt  Piadosa,  "the  kind,  ihu  charitable  fever"  (Cadiz);  Fiehre  Riisa,  Gndi- 
tana,  Influenza  Plantaria;  BiliaiT  Fever;  Bou-Hou  or  AVailing  Fever, 
Sandwich  Islands;  N'Dagamonte,  X'Dongomonte.  N'ni^ni  (indigenous" 
Senegalew.') ;  K nerMliscasi'  (Arabia);  Al«)U-dabt>us  (Tripolitau  vVmbs);  KJd- 
^iga  Pepo  (Zanzibar) ;  Dungn,  Dengue,  equivalent  to  "  coquettish,"  "  fop- 
pish," in  Spanish,  fnjm  wOiirli  the  word  rlmffncro  or  dundff  (morn  imxlern 
dude)  is  derived.  CainpUH  '  and  othei-s  sugjjest,  couti'ar.'  to  the  jirevitius 
explanation  of  the  origin  of  the  word,  which  is  that  of  Hirseh  and  Charles, 
tliiit  it  i^  a  mere  corrupt  fun  ur  |ihiiu('tir  Englisli  adaptation  nf  the  Spauii^h 
wurd  dcnt/rif  (dang)',  dandy,  dengue).  Anyway,  whatever  may  Ix:  the 
origiD  of  the  word  or  the  reastms  which  niay  have  led  to  its  adoption,  it  is 
a  fact  that  the  word  dengue  lias  |K'rsiste*l  and  dominated  more  than  nil 
others  in  the  litcnilurc  of  the  Hubjert  and  lias  iH^eome  somewlmt  oRieial 
since  it  was  adopted  by  the  Committee  of  the  College  of  Physicians  and 
^rgeons  of  Loudon  in  1869  in  their  System  of  Nosological  Classification, 
hnd  lias  since  becu  univeraally  adoptt^d  to  designate  it  by  all  writers,  irre- 
spective of  nntionality. 

History. — Though  vaguely  described,  it  is  pretty  certain  that  dengue 
prevaiktl  epidemically  and  quite  cxteusivdy  during  the  hitter  part  nf  the 
last  century.  Beyond  this,  tlic  early  iiistory  uf  the  diw-asc  is  lost.  If  we 
^re  to  hold  strictly  to  the  dates  iudicatcd,  it  would  appear  according  to  the 
(hrunicler  (Jaberti,  (piotecl  by  Pniner,  that  En  1770  a  disease  cornvpnnding 
D  its  description  to  dengue  pivvailed  extensively  on  Oic  Arabian  a>ast  and 
to  Cairo,  Egypt.  Almost  at  the  same  time  a  similar  disease  prevailed  on 
he  Coromandel  coast,  if  we  are  to  accept  the  evidence  of  a  French  mission- 
By,  Persin.  In  1779,  David  Bndon  dosorilxJ  the  disease  as  it  prp\'ai!cd 
b  Java  under  the  name  of  articular  fever.  In  1780,  Benjamin  Rush 
|>pear8  to  have  observed  it  in  Philadelphia  under  the  name  of  bilious 
emittent  fever  (Wood).     Pczet  also  reeiiguized  it  in  Lima,  Peni,  in  1818. 

These  citations  would  tend  to  prove  that  dengue  hnd  become  dissemt- 
lated  over  a  very  large  area  U-fore  the  advent  of  this  century,  since  It  had 


*  LaDgnngc  of  Hedidue,  I8S8,  AppJeton,  Kev  York. 


\tcen  recognized  in  at  least  throe  very  distinct  points  represented  by  the 
three  eontinents  ^Vsia,  Africa,  and  America.  It  might  even  be  added  that 
it  had  also  prevailed  in  Euro|ie,  If  it  Iiad  been  olMcrvcd,  as  is  pretended 
with  good  reasons,  in  Catliz  and  Seville  iu  1785  by  Nincto  dc  Pinta. 

It  was  certainly  in  India,  however,  that  dengue  was  first  well  described 
from  1824  t4)  lK2l5,  when  such  men  an  MoIUh,  Twining,  C'awcl,  and  Mouat 
contributed  to  its  literature.  A  liltie  later,  from  1826  to  1828,  tiie  great 
Antillwm  epidemic  which  bo  extensively  prevailed  iu  iht*  Soutliem  United 
States  was  olist-rvt-d  aud  described,  with  all  the  care  and  attention  possible 
at  (hat  time,  by  a  host  of  moet  competent  observem,  American,  English, 
Spanish,  and  Fmnch.  Since  that  time,  as  our  knowledtre  of  the  disease 
has  iuerc&sed,  its  clinical  tliflereutiation  l}een  (terfected,  and  our  meniL^  of 
communication,  both  by  steam  uud  by  electricity,  so  largely  and  incrcusiugly 
facilitated,  the  prevalence  of  the  disL-ase  has  been  much  more  frequently 
uoted,  thouj^h  its  epidemic  itineraiT  has  rarely  transgressed  the  boundaries 
of  tropical  and  tenijH-rate  latitudis.  Limiting  ourscU'es  to  the  Wistem 
Hemisphere  alone,  we  will  notice  that  in  1826  it  prevailed  in  Savannah, 
Georgia;  in  1827  to  1828,  iu  St.  Thomas,  Santa  Cruz,  and  other  Antilles, 
Cohtmhiii,  Bogota,  Carthageiia,  Hayti,  .lamaica,  C'liurlivton,  Moliile,  and 
sporadically  Boston,  New  York,  and  Philadelphia  (Stedman,  Cock,  Fur- 
long, etc) ;  in  1839  to  1 844,  in  Iljcrville,  T»ui.siann,  and  ^[obiIe,  Alalama ; 
in  1841!  to  1848,  in  Bnizil,  where  almi>st  all  the  iuliabitants  were  attacked 
with  the  disease  (polka  fever);  in  1848—50,  iu  New  Orleans,  and  along 
all  the  Gnlf  and  South  Atlantic  States^ — 1»  most  exten&ive  epidemic  (Dick- 
son);  in  ISnO  to  1852,  in  Peru;  iu  18o4,  in  Havana;  in  185o  to  1856, 
in  Martinique  (Ballot);  in  18G1,  reappearance  of  dengue  in  Texas  and 
the  Southern  United  .States;  in  IX(J6,  rea|)p«ir.iuce  of  dengue  in  tlic 
Southern  Uuit«l  Slates;  in  1874  to  1875,  epidfuiic  iu  Martinique, — Im- 
ported, it  is  said,  by  immigrants;  iu  1880,  in  Charleston,  Savannah,  New 
Orleans,  and  other  cities  of  tlie  Southern  States;  in  1885,  a  most  extensive 
violent  epidemic,  exclusively  limited  to  the  State  of  Texas. 

The  sum  of  cvidciire  furui^lied  by  tlie  history  aud  geography  of  dcugne 
would  indicate  that  this  disease  was  originally  an  Asiatic  tropical  infection, 
starting  p«'rhaps  in  India,  wlurh  wa-?  snlwe<pienlly  <liflused  to  Its  present 
wide  geogmpliical  area  of  distribution  by  new  discoveries,  increased  com- 
mereial  relatiQDS,  etc.  Furthermore,  that,  though  the  disease  cannot  be 
wiid  to  possess  jK-rermial  eu<lemie  fot*i  of  prevalence,  still  it  is  known  to 
prevail  siMiradically  and  with  great  fretjuency  in  Nortiiern  E^ypt,  India, 
and  perhaps  our  own  Uuitwl  States  ;  Europe,  with  the  solitary'  exception  of 
tlie  warmer  provinces  uf  S|iaiu,  Itaving  thus  far  enjoyed  almost  complete 
immunity. 

We  will  not  dwell  further  on  this  a-^pect  of  our  subject,  as  it  is  not  our 
particular  province  to  do  so,  especially  in  so  imrrowly  limited  au  article  as 
this.  Any  one  further  interested  in  this  field  of  rescareh  will  find  a  more 
ample  eousideration  of  it  in  Hirsch's  *'  Handbuch  der  histurisch-geogru- 
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|rfii5pJieu  Palhohvgie,"  Cpei(;hton'd  English  tmnslation,  Sydonliam  Library, 
18S7,  or  JD  Mahi-'s  IcarDcd  article,  loc.  cit,  from  which  the  major  portion  of 
tlw  prwedinj;  data  has  Imh-h  romlcnswl. 
H  Etiolofry- — rX-iiguc  \»  C3.sfntiully  an  epidemic  diHciutp,  thougli  il  some- 
times occurs  sporadically  in  the  countries  in  which  It  more  habinmlly  pre- 
vails.    Ape,  Hex,  Rcx'ial  coiiditifm,  r:iw,  ami  nationality  apjH'ar  t«  havn  no 

■  influence  on  the  production  of  dengue.  Infants  at  the  brcamt,  only  a  few 
weeks  after  birth,  at-e  stricken  side  by  side  witli  septuaireiwirinns.  Tlie 
infirm  valftudinarlun  and  thi'  moHt  hialthy  and  vijjijruus  y<(uih  arc  alike 

■  «x|Mi!Uxl  to  its  influence.  There  are  few  disciu»e»  which  are  such  great  levol- 
Hkraasthis.  Climatic  conditions,  insomnch  a-i  they  are  related  to  thermic 
™  tuflueD(x>,  are  of  importance.     It  has  been  jUHlly  obsen-ed  that  it  is  |)Cirtieti- 

krly  in  the  summer  mouttia  that  dengue  breuka  out  in  the  regions  situated 
juBt  outfiidc  of  tlie  trupics.  There  ai-e  some  exceptions  to  thi-s,  es|K!cialIy  in 
North  America,  Geographical  distribution  of  the  disease  shows  plainly 
(see  map)  that  its  prevalence  is  influenceil  in  a  great  nieasure  by  (he  dis- 
tribution of  beat  ou  the  Hur&ee  of  the  ghilie.  In  llie  Northern  Henilflplicre 
■  it  has  rarely  erossc<l,  at  least  as  an  epidemic,  the  thirty-second  jKirallel  in 
America  aiwl  the  thiny->ixth  in  Knro|w ;  in  the  Southeni  lleniispliere  it 
has  never  gone  below  the  tweiity-firat ;  but  within  Ihcst?  cxtn-nie  limits 
there  are  few  disea-^os  wbirh  Imvc  spread  ftf>  thnrotiphly  over  a  lar^ic  surface. 
The  extent  of  its  itinerary,  the  rapidity  of  its  man-h,  the  multitudes  of 
Hvietinu'  whicli  it  strikes  at  once,  its  Imnign  elmmrter  which  contmnts  so 
markedly  with  the  ap|wiivut  ^pTivity  of  its  symptoms,  are  all  })cc'iiIiaritio8 
_^wliieh  tend  to  brin;;  it  in  relief  and  throw  it  in  stn>iig  (?(Mitm.st  with  most 
pother  pandemic  malaiiies,  with  iwrbaps  c)nly  ime  escjeption, — influenza,— 
with  which  it  has  great  epidemiological  nfHnilies. 

I  After  a  cnnfiil  stu<ly  <>f  the  disease  it  lx?coraeft  evident  that  the  great, 
ihoroughlan^,  the  pulilic  ways  of  the  world's  travel,  are  the  routes  also  fnl- 
lowcl  by  dengue  in  ita  migrations,  and  that,  consequently,  the  more  numer- 
ous and  frequent  the  transit  of  human  l)eings  along  tliese  n>ute*«,  the  greater 
tJie  rapidity  of  the  f»prHid  and  the  gn-ater  the  frt-tpicncy  of  its  visitatinns. 

■  A  great  deal  has  been  said  in  regard  to  the  atuiosplierie,  t<'llurie,  and 
climatic  *vtnditions  which  arc  favKTalile  and  unthvoralvle  to  the  spread  of 
dengue,  but  almost  all  tliis  elasti  nf  information  is  (if  a  ven.'  raJsty  au<l  un- 
stable sort,  so  that,  outside  of  what  has  been  said  in  n'gard  to  the  thvorabtc 
influents  of  htrat,  little  more  can  be  {Msitively  aflirmfxl.  It  has  l}ecn  as- 
serted that  altitude  has  a  decided  eflect  in  unfavorably  intiuenciDg  the  infec- 
tion, but  ibis  influe-Hoe^  the  most  competent  uliaervere  (CatlKilendy,  Malt^, 


*  It  b  by  millirnis  tfant  99  mi»t  count  iht!  rtctimo  of  tho  diaeue  in  tho  Indian  epid«inie 
1872.     At  R«uniun,  i)cngu«  tvi-yi  nver  th<-  whole  UUnil  in  three  montlu  ;  Uifire,  Ht  St.* 
U,  (Hit  of  ■  popiilaLiiin  of  thirty  thxii^nnil,  twenty  th'tuftand  were  etrit:k«n  with  tha 
In  Ihv  nvnl  opidrniic  of  lf>Art  whirh  prcvailpd  with  to  maeh  vioU-nce  in  Texu, 
MoLHui^hlin  c!«limat«*  thiit  in  iho  oily  of  .\uitin  iilune,  uul  of  n  population  of  twenty-two 
ttmuMnd,  «Ut«i.>ii  thouiiind  penit^na  were  Attacked  in  ihv  couno  of  a  few  montlu. 
Vol.  I.— i« 
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and  olhtrs)  inform  us,  is  doc  merely  to  the  differencie  in  temperature,  and 
not  of  altitude  alone.  In  R^-tuiion,  the  high  tuble-laude  of  Salazie  and  of 
Cafr^H  (nearly  two  ttuiusaud  metrm  aliove  ihe  aen),  and  even  tlie  mudi 
lower  level  of  St.-Denls  in  the  <anw  island  (seveu  huudrtid  to  ripht  hnndrrd 
feet),  were  never  troubliHl  with  the  disease,  while,  on  the  conlrar\',  the  lower 
country  below  lliese  ]>ointg  was  completely  swept  by  it,  Lilto  other  great 
epidemic  diseases,  it  prefers  large  populated  centres,  not,  of  eoun<e,  UwiuBe 
of  an  inhemit  pi-eferenee,  but  on  aeetMmt  of  the  greater  jjabulum.  Thou|;li 
a  warm  climate  ttpjxmrs  to  be  almfM  an  iiKlisj>eu'«ble  rw|iiigitc  for  Us 
proper  propagation,  it  is  a  notable  iacA  that  tvid  does  not  markedly 
dimini.<h  the  Mptvad  of  denijue  epldemies.  (  M<lc  Thomas,  /oc.  riV,,  epidemic 
of  SuvaiMiali,  lieorgia,  mi»Ht  iuteiirte  in  tiie  exf^'ptionally  eold  winter  months 
of  1880  to  1881.)  A^ain,  as  will  be  noticed  farther  on,  one  attack  of  the 
disease  in  not  pnitective  from  further  attacks,  though  on  this  point  there  is 
Bome  division  of  opinion. 

From  theft'  n-marks  it  will  l)e  gleaned  that  little,  if  anything,  is  actually 
known  of  the  auxiliary  ajj^-'ueics  or  fiictoi-s  which  influence  the  development 
of  the  dengue  poison,  whether  in  a  favorable  or  an  unfavorable  direction. 
Ah  to  the  fCTYi  caiuta,  llie  essf^utial  ferment  or  (^ontagiimi,  which  is  the  anf 
rpia  ntm  in  the  etiology  of  the  disease,  our  knowledge  was  still  mope 
deplorably  scant)' imtil  the  advanet»s  of  m'Mlern  baeteriolctgioal  rescareh  gave 
Btn'iigtfi  to  the  nnmerons  FUggej^tions  that  had  lieen  ollered  by  almost  every 
writer  on  the  difleiwp  since  the  earlier  glimmering  uf  the  ]Kin»|MTmiRt  doc- 
trine. All  ideas  iu  this  direction  were  entirely  conjectural  and  hy|>uthetli-al 
until  MiH^,  when  the  unusually  fertile  and  rich  fiei<l  oHeretl  by  the  great 
e|iidemic  wiiich  prevailed  in  the  tSlate  of  Texas  was  utilized  by  Dr.  J.  W. 
McLaughlin,  of  Austin,  and  the  first  step  taken  to  examine  the  etiological 
problem  with  all  the  liglits  lliat  mixlern  «rien<x'  conld  lend  to  the  tnqiiirk-. 

Mf'TjaiiglilinV  investigations'  were  not  compltrtcd,  but  the  facts  obtained 
by  him  are  stifficiently  striking  and  vahiable,  if  ec»nfirmpd  by  furtlur 
invcstigntors,  to  support  the  most  smigtiiup  expet^tatioui*  that  may  In*  entcr- 
taincil  as  to  the  early  and  ptsitive  discovery  of  the  essential  etiological 
fa<'tor. 

As  a  prominent  and  ai^ive  practitioner  in  Austin,  Pr.  McLaughlin 
enjoyc<l  exee]ttinnal  advaiitagiw  for  obtaining  material  aud  assuring  the 
gcnuinenesa  of  the  cases  investigated.  These  investigations  covered  the 
space  of  six  months.  The  work  actually  performed  during  this  time  is 
embraced  in  the  following  jiaragniphs  : 

L  BUmkI  which  was  obtained  from  living  subjects  during  the  various 
stages  of  dengue  was  niierosco])i«illv  examined  (a)  direotlv,  that  is,  without 
the  addition  of  any  cheraiiail  reagents;  (A)  a  tier  it  had  been  subjetted  to 
tlie  action  of  certain  chemical  reagents, — viz.,  glacial  acetic  acid  with  and 


>  ReAcnrcbM  into  thft  Etiology  of  IVn)ni«-     By  J.  W.  MclAU^hlin  (Preiidenl  Texaf 
Hicro4«<ipicftl  Society,  Aui>liD,  Touu),  Jour.  Acner.  Med.  Amoc.,  Juhb  19,  18M. 


PBKOTTE. 


883 


I 


I 


without,  dilution,  caustir  pntash  in  solution,  both  wrafc  and  Btrong,  chloro- 
furm,  and  etlier. 

2.  This  blood  was  carefully  dried  upon  sterilized  cover-glasses,  by  jtass- 
ing  them  through  the  flame  of  a  Hpirit-lainp,  and  theji  guhj(Htol  to  (he 
mrtiou  of  various  stainiitg  reagents. 

3.  Dengue  blooti,  obtaiued  from  living  subjects,  was  introduced  upon 
the  points  of  a  platinum  wire  into  test-tulM>s  mntaining  t^terilizod  eultum- 
jtlly  prppnntl  lor  (hit*  purpo*'.  Thesis  tubes  were  ek^i-il  wilh  plugs  of 
sterilized  cotton,  then  placed  in  an  incubator,  where  the  temperature  was 
kept  at  100"*  F.  for  the  grnwtli  of  such  organinmH  as  were  etuitaiued  in  the 

b]<K>d. 

4.  Blood  was  drawn  directly  from  the  veins  of  a  living  subject  into  a 
Beries  of  sleriliztxl  gla^iH  bullw  which  were  uuited  l)y  a  capillarj'  tube.  This 
wjis  perfomiwl  in  8u<'h  a  manner  that  it  seems  im{>()SHible  for  germs  from 
tlie  air  or  by  uUier  accideutui  nii-uus  to  have  gained  an  euliuuce  into  tlicHe 
bulbe.    Tlieso  were  also  kept  in  an  incubator  at  a  temperature  of  100°  F. 

5.  The  matter  vomited  and  urine  |wi(wed  by  dengue  giibjerts  were  8»ib- 
jpottxl  to  mii;i'oscnpic  exuniiimtinu. 

Dr.  Mcljauglilin  ifumuiarizes  the  results  obtained  frcm  the  preceding 
methods  of  examinatitm  as  follows:  "In  the  bIo<xl  exuminetl  diretTtly  or 
after  its  treatment  with  the  clicniieal  rfageuts  already  reierred  to,  stained  or 
unstained,  I  inraHahlif  found,  often  in  great  numlwrs,  in  (he  cell  cleiueuls 
as  well  as  in  the  plasma,  mierotvecl  aE>ont  ^  to  ^  (he  diameter  of  the  red 
cells,  spherical  in  sha|H'  and  r«l  or  purplish  m 
color.  When  these  were  seen  in  great  numbers, 
one  Inyer  was  suiHTimposeil  upon  another; 
fre«|ucntly  stsni  in  the  cultures  they  ap|)i-ured 
of  a  black  or  brownish  color,  but  when  seen 
Biugly  or  in  thin  layers  in  the  blmxl  or  in 
culUircft  the  red  color  is  always  distinct  aud 
characterist  ic. 

"  During  the  development  of  this  organism, 
at  some  i>eriod  in  it»  life-liistork',  from  causeH 
which  I  do  not  nn<lcrstaiid,  it  l>eeomes  siir- 
roimded  with  a  gelatinous  envelope:  this  I 
have  frequently  ol)tiervcd  in  the  blcMKl  and  in 
tlie  culture  alike."  ' 

^rpT^nghlin  nlways  succeeded  in  growing 
in    cnUure-tntH's    u|K)ii    the   siirfai^   of  jelly 
microoood,  and  no  otluT  form  of  bacteria,  which  in  color,  size,  and  bo- 
bavior  are  identical  with  those  seen  in  dengue  blood.     The  blood  eon- 
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Dlooit  (if  (]cns:iK!  kver,  fn>m  rul- 
ttirr  liiilli.  KhowlnR  mlcroooccl  (n  Ihe 
nul  veil*  tavl  \n  Die  pbaua.  In  tliv 
latlcr  tbey  »n  Ibttnd  alnsly  and  in 
v.Hin\ce»  m»ma.  {fnim  McL^uftb- 
lln's  p«pcr.) 


'  ll  i*  wonJi  nni\nii  that  in  U)«  exmnlriAtion  of  d^n^uo  blood  niAiUt  in  Cnlrultu  in  1^72 
by  CunninKham  und  (*hiirltu-  somv  curioui  oboerTatiuru  went  recorded  which  Apj>cAr  U'  con- 
Inn  the  obaerration  of  HcLnuiflilin,  nntwith^tundin^  the  lechnicKl  imperfwtiunM  of  the 

exifting  ineUiodi :  "  Tbu  monrent  the  blood  vu  cultected  from  the  rdtu  it  mu  tivatDd 
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tainod  in  a  scrios  of  g1n8H  biillM  was  exarniiiod,  some  after  tlic  \uyiee  of  iix 
weeks,  stiiue  at  tliitK  months:   iu  both  iu.stanec8  it  v>aa    fouoH  that  tlie 
bUKjd  contained  a  pure  culture  of  miirococoi  wliirh  in  all  resjifctB  were  tlui 
eamo  n»  thtiac  pn'viuiudy  M>eii  in  frcsli  blooiL     The  blood  fur  exaininatii 
wa.-4  obtained  IVum  about  t'urty  typical  c-a.'sos  of  dcngiio  at  vnrioiu  timee 
places  and  during  the  variotits  stag««  of  the  diwaAe.     The  rouiltH  obtai 
from  exaniinatiund  of  thesi'  diflerent  8pM>iincns  were  entirely  uaifonn.    B^ 
systematic  attempt.'^  ut  t>tatniug  with  Bisman'k  brown,  vosuvin,  jrcnti 
violet,  methyl- violet,  fiichsin,  niethyHilue,  uniliue-^reen,  picro-mrmioef  aotf 
ooHin,  Dr.  McLmiglillti  came  also  to  tlic  wnclusions,  first,  **  that  tlie  dcn||iit 
micrococci  do  not  stain  with  aniline  as  readily  as  do  other  foriiu?  itC  liwteria;" 
secoud,  "  inrthyl-aiiiline  blue  in  a  weak  dilution  of  caustic  fiolash  furniiilMsi 
a  stainiiig-fluid  liir  which  the  cixt^i  of  den(;ue  maiiifc:^  an  cspeiMal  aflinitr. 
With  all  the  other  dyes  iiaim-d  the  rcsulls  were  negative  ;  i.*-,,  all  paruor* 
the  picture  were  stainrtl  alike, — cells  and  orpanism?, — and  they  ww  lU 
d(^>e4>lorizcd  with  espial  fiu'ititv  when  washed  in  onp-{H'r-reut.  Dolutiua  of 
acetic  acid  and  then  iu  al)st)lutc  alcohol.     With  the  melhyl-hlue  pot«h 
8nlntic)ii,  liitwever,  a  ven>'  different  ret*u)t  was  nblatned :  thiit  d_ve,  in  tbi' 
wihition  n'ferrrd  to,  manife8te<l  nueh  an  allinity  or  eletTtive  mtiun  for  tbr 
orgaDiBms  of  deugiie  that  these  would  retain  the  blue  color  after  this  bad 
been  extracteil  from  the  blood-fclU  by  flie  <le<^lnrizin(^  n^ijem.'*  iiamnL 

''The  manner  of  pn'paring  this  Holution  and  the  nielhod  uf  dainil^ 
with  it  which  were  adopted  are  as  folKjws:  Coneentratcd  alcoholic  snlotka 
of  methyl-bhie.  lit)  c.cm. ;  »>lution  of  taiistie  potash  1  iKXXK),  100  r-m. 
Ill  a  diHh  fillitl  with  thiit  tliiid  the  ix)ver-f;Ia<<.iei)  were  flfiatnl  with  tlie  hl<iod> 
side  downward.  The  dish  was  iheu  covered,  to  exclude  dust,  and  the  covw 
glas«os  were  kept  in  thia  condition  from  t\velve  to  twi'nly-fixir  boon 
R4'tt<'r  rcHullfl  were  obtaiiuxl  by  keeping  the  f^laining-fluid  during  thi«  tiiw 
at  the  temjjci-aturc  of  100°  F.  The  cover-glas«*  are  then  removed  (tm 
the  Maining-solution  and  washed  in  the  one-per-cenl.  wdution  of  acetic  aol, 
then  in  aliMi>hite  al(M>hol,  until  the  citlor  is  entirely  or  •■unicieully  rcmond. 

"I  think  a  better  picture  is  obtained,  and  the  relative  jM^itioooft^ 
ni^anisms  to  the  cells  shown,  if  the  process  of  extraction  ia  amnted  bfftff 
the  cells  are  entirelv  decolorized  :  thev  should  tlien  be  mounted  in  C'aowl* 
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with  a  solution  nf  nsmtc  uv>^.  xnd  submitted  aftorwards  to  the  artlmof  an  lUliMiit  MtK^ 
■olutioR  of  poUfiiiuin  uretulf-,  with  tho  vit'w  uf  fiKing  ihp  white  blood-eaqsMcki,  !■  «^ 
l/>  examine  iha  BpeoimctnA  suliMqupolly  and  morv  loi^u^jy,"  It.vu  (band  Ibal  ■  «!•<•* 
uniMe  lncn«8«  in  th«  numl^r  of  n«yem't  fanmopbuts  |  Bixzozero't  blcwtl-pUtM)  tti  akw 
place.  TheM  little  oorpiMcl««  wen  abundaDl,  •ometiroc*  itokted  and  tnm,  ai  eiAtr  ■*" 
Offifrtgated  in  amali  ma8«*t  ami  Md  together  by  a  ffranulnr  nwt  ttt^nnrhtit  j^rtatinemt  aMta* 
Tbh  condition  of  tbv  bloud  peniMcd  for  a  few  dtys,  Bnd  tlipn  Ibe  bluod  rapktlv  tvOtfV* 
Ui  il»  Dormnl  appearance  aitd  c<indition.  Tbene  modiflcntion*  wen*  v^rj'  appn-i-iabU  fro**** 
ihini  diiy,  and  would  last  a<^  iaiv  v  the  aixth.  Thew  aigni  wrt*  wnntinff,  hnww*r,  it'  "*' 
i^nil  tTwtes  of  fevvr  whicli  had  liovn  dingnoaticated  m$  caaea  uf  itrii)cii«  f^-t*r.  {f'J'  *■ 
Charl.-ft,  Clinioal  tectum  oo  Dengue,  Cak-uttH.  Th«  Lanwt.  1871.  18T2,  l«7»:  %aottrfi*'» 
by  Mabe,  he.  nt.y 
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IwUrtain  aiid  examluerl  with  a  high  jwwor  (^  H  1  objective  Grunnw'ti 
!N.  Y.,  u  )iihtolo|L|;icul  &taud,  und  Abb6's  illiimluatiug  upjumtus  were  U8(?<l  m 
those  pesearches)  nnd  with  h  large  (linphmgra  and  n]»en  fvmdenBcr.  The 
bliNKl'<:ell;4  HhouUl  tihow  a  faiiit  blue  eulur,  whibl  tiie  microcticci,  wbicb  ait; 
to  l»c  sei'ii  iu  the  bltHKl-tflls  and  plasma,  will  be  stained  an  iutcaso  blue. 
The  inability  of  tJiese  organisms  to  hold  the  other  aniline  dyes,  acid  nr  hnsic, 
to  which  ihev  were  exposed,  their  uniform  sixc^  their  presence  in  the  bloud- 
oclb),  Uicir  ability  to  resist  the  destructive  a^'tion  of  aeids,  aUittlies,  ether, 
eU*.,  it  wonid  seem,  are  suffi<*iently  distinctive  to  differential^!  tiiem  fntm 
protoplajitnie  graiiuks  or  the  products  of  ccll-disintcgralioa.  An  a<lditian!d 
reason  fur  re^rding  them  as  micro-organisms  exists  in  the  iact  that  ihcy 
can  be  and  have  been  grown  upon  eulturo-media  nut-side  of  the  bixly." 

We  have  thus  far  almi>st  iitei-ally  quoted  Dr.  Meljaiighbu's  account  of 
bta  method  of  distinguishing  the  peculiar  luienMXjcL'ua  which  he  lias  din- 
covcped  io  the  blood.  Wc  will  not  continue  with  him  in  his  detailed 
dr^Tiption  of  the  methods  ailopte^l  for  the  niitivation  of  the  micro- 
organism out  of  the  body,  which  he  suwx'eded  in  growing  very  8U(«essfully. 
To  go  further  into  other  technical  details  windd  bo  entirely  unpractitul  and 
ont  of  place  in  this  contribution  :  in  fact,  the  strrrw  which  we  have  laid 
npon  the  technical  diivctiuuH  recommended  by  Mcljaughlin  for  the  recogni- 
tion of  his  micro-organism  would  lie  ccrtaiidy  out  of  place  wore  it  not  for 
the  consideration  Uiut  by  thus  ipioting  thcni  in  rstenm  we  are  not  only 
illustrating  the  [Hiins-laking  mitluKl  adopted  by  Mcljati^hlin  in  his  carefid 
research,  but  are  also  laying  Ix^forc  the  reader  a  method  whicli  is  ^  simple 
that,  if  the  practitioner  be  a  simple  clinitul  micmsccipist.  he  will  find  no 
difficulty  in  re|Kmtiug  it  quickly  and  rori-ectly.  He  will,  Uierefore,  be 
materially  assisted  in  carrying  out  a  test-investigation  which,  if  eorrubora- 
tivc  of  Mcl-aughlin's  nltscrvations,  will  certainly  prove  of  immen^  valne 
in  the  aumctimc»  dillii-ull  and  (juile  ]H>rpl«>xiiig  ditferenlial  iliagnoeis  of  thia 
remarkable  disease.  If  in  this  respect  alone  Mclaughlin's  discoveries  are 
provc<I  tnie  aiul  oorrect,  then  he  will  liave  rendered  a  service  which  should 
make  wacnee  grateful  t-o  Iiim. 

Now,  aa  regards  the  etiotoffUvil  value  of  Mcljaitghlin's  observations, 
little  can  yet  be  said  :  the  oljservatioiw  thus  far  are  limited  to  the  discovery 
of  a  micru-orgunism  and  its  cultivation  out  of  the  body  in  blood  and  other 
cultun*-raedia ;  the  other  conditions  to  pntvc  the  essential  etiologiiul  value 
of  a  micro-organism,  laid  down  by  Kocii  and  other  writers,  are  wonting, 
notably  the  ex|H'riinctital  n-jirodtiction  of  the  dimtitse  in  tlie  lower  aniiuils 
and  man  by  the  iuiK*uIation  nf  the  cultun'd  colonics.  The  very  careful 
precautions,  the  uniform  rcsnlt*.  and  the  generally  conscientious  methods  of 
ri'^'ari-ii  tbilitwtfd  hy  Dr.  Mcl^nighlin  would  le:id  us  to  lH>lii>>*e  that  there 
«ran  hardly  be  any  doubt  a-*  to  the  close  cuusul  relationship  of  the  microeoc- 
ciia  tJiat  he  has  discoverwl  with  the  disease,  though  we  must  wait  patiently 
for  another  opj»orlunity  to  prewcrvt  itwif  bcfnn'  Ihe  full  evidence  ncixlcd  to 
establish  the  abwiutc  importauce  of  this  luicrocoocus  in  the  causation  of  this 
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disase  nan  bt*  [nili)>ptita1i1y  u#;prt4>cl.  In  tiit;  mean  time  wo  sincerely  hop? 
that  the  uiiAiii}  oi'  rccuguiziu^  tlie  mlrro-urgauLim,  t*i  uiuch  iiuiiHttHl  ujhui 
in  these  pages,  will  be  bunie  in  mind  and  will  be  utilized  at  cacli  and  every 
oppfirtunity.' 

OUnical  History  ajid  Symptomatologr* —  V^arietitM. — Tluit  di-ngne 
fover  is  u  disea^ie  which  prt^-uts  a  variety  of  types  is  a  statement  tJiot  will 
l»e  borne  out  by  any  one  who  \iaa  liad  an  np|H)rttinity  of  personally  observing 
thid  alloetiun.  In  tJiis  ii'tt^H.vt  it  resembles  mtKit  of  the  cpidemie  diHcascs 
which  prevail  in  widely  diflereat  territorial  aix^aa  and  umung  a  great  variety 
of  nicps.  It  U  htrikin;;ly  like  yellow  fever  in  this  respoct,  and  the  distine- 
tion  math'  by  Charh^,  of  Calcutta,  of  denguin  hteiut^  flntf/uis  iniy.M,  and 
(U'n^/ui^  nm/ign<t  is  true  iu  so  far  as  dicac  terms  represttnt  the  various 
<it^reeB  of  intensity  witli  which  the  dcnpne  poiann  may  nffeet  the  oi^niam. 
It  would  l)e  »tmn[^'  imleed  if  in  thin  re«|»cet  deii^jue  sJiotild  differ  fmm 
tlie  other  iufeetiou»  with  which  we  are  more  conslautly  brought  in  (X)ntaet. 
It  is  owing  to  these  differences  id  the  dt^rcc  of  intoxiL-ation  tliat  elinical 
oonfusion  ii*  liable  t*)  be  ereatcd  in  the  differential  diagnosis  whether  of  the 
milder  or  the  jiraver  extrcmts*,  which  arc  at  times  renderwl  es|jprially  ob- 
seurc  in  tropiial  countries,  owing  to  the  wealth  of  these  countries,  as  a  rule, 
in  all  the  varieliw  of  allied  forms  of  epidemic  pyrexia?.  The  extremely 
severe  or  mild  types  and,  consei[UcutIy,  more  jwrplcxing  varieties  of  thia 
disease,  which  may  lie  rcganleil.  fortiiuately,  as  its  cxeeptioual  manifesta- 
tions, becRUae  diverjjinp  from  the  ruling  type,  will  be  conpiidepcd  subse- 
quently. At  pn-i^ent,  in  order  more  dearly  to  gnwp  the  phyhiopnomy  of 
tliid  disease,  it  is  preferable  to  dcscriljc  tliat  group  of  syniptouu  whirli  when 
present  must  lie  oonsideretl  pwtuliarly  distinctive  and  characteristic,  and, 
when  rt^rded  in  their  ensemble,  |NiLlioganmonic  of  dengue.  Tliere  are 
certain  symptoms  which  arc  L*onunon  to  the  vast  majority  of  the  cafK«, — 
those  which  have  given  to  dengue  ita  indejKmdent  i>oeiiion  in  the  nosijlogr, 
and  the  abi^euee  of  any  of  wiiieli  i»  uhvays  sur<!  to  lead  to  doubta  and  per- 
plexity when  eliniatlly  dealing  with  the  malady. 

With  Mah6  an<]  other  competent  observers,  we  will  premise  by  recog- 
nizing in  the  elinical  evolution  of  the  more  typu^I  cases  of  tliis  disease  four 
leading  phastt*,  whicli  are — 

1.  The  onset  with  fever  and,  ordinarily,  a  transitory  eruption, — the 
initial  nuih. 

2^  A  remission,  more  or  less  long,  more  or  less  pronounced. 


*  In  connL-ctitm  with  tho  rti'iloey  of  dengue  it  is  "f  inlerwil  lu  ni«nlion  th^  abitemcDU 
th»(  huve  U-cn  iriinlc  m  f  (lit'  IrMiismijwibililv  unil  i^pintMilio  |)n>vali!noe  of  tlie  dUpAao  HmoDR 
thu  lower  aniinnl:).  Cnittobnl  Cubilln.'f,  aa  onrly  tin  1784,  flt»ti>d  ihftt  in  ibo  opidemic  i4 
Cadiz  a  grCAt  niimWr  nf  arLiimils  were  nfTected  with  thb  di»«L»e.  AccordiQc;  to  the  Bonihty 
dfttly  }mpen,  K  grcal  many  Wmu  in  llio  Biiroda  dii>trict  were  afflicted  with  denf^ue,  hunca 
and  cattle  being  («pocIulTy  Habk-  (Mnrlialls).  In  1871,  in  tlie  Bantdii  district  during  th« 
prevalence  of  d(^nf:;iit)  n  i^real  many  dnme^ttc?  animals  were  stricken  aa  if  purnlysed  in  iba 
(•xtrfTnitiM.  but  rapidly  recovered  in  three  to  fmr  days.  Thtoe  interaBting  obserratioM 
shuuld  cerUiialy  be  cunflnued  and  utventigatvd.     (Mahe.) 
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3.  A  second  emption,  more  pronotincod  tliau  the  first,  the  termiuol  msli 
irith  or  without  fpvrr. 

4.  DcHqiuuiiatioii  aiit]  couvalcsccQce. 
Period  of  Inettbtiimi. — Tins  appears  to  be  from  a  few  minutes'  diiratiou 

(Bortlier,  Malii^,  Rtn^hard,  ai»l  olhera)  tn  five  nr  six  davs  (Fayrer),  aiid 
to  average  four  davs  (Cutliolciidv). 

It  is  almost  universally  lulmittcd  that  a  simple  ease  of  deiij^ue  Iioh 
nAually  but  few,  if  any,  pnxlnmiiiU  (Itiisrh,  Tin»mas,  H4>lli<lny,  Wise, 
IhiiifklL'y,  Martialirt,  Charics,  Fuyror,  aud  iithen*).  Tluiw  du  vxist  eonio- 
times,  however ;  and  Pujj^io,  who  is  one  of  the  most  experienced  writers  on 
thii«  diBcoiio,  states  a^  n  n^tilt  i>f  h'in  utitdy  of  ei^ht  hundreil  c]1m>s  in  the 
Cadiz  i>pidemi<»  of  186-j  and  hSUti  tliat  the  fever  was  cou^tautly  prc^oeded 
by  ft  pi>xlromie  period  of  variable  duration,  In^^ing  from  twelve  to  twenty- 
four  hours,  and  eliaractcrized  by  signs  of  malaise,  depression,  Itissitmle,  fre- 
quent jiiwninjj,  rcpncjimiiw  to  exertion,  <'eplial:Llgia,  and  a  mtttn'  of  lienvinetts 
aUmt  tln!  »upra-<irliital  ivgion.  In  our  expericnt-e  during  the  epidemic 
whieli  prevailed  in  New  Orleans  in  1880  we  were  imprfssed,  along  with 
other  ob«er\'ers,  witli  tlie  U'lief  that  tlie  clia«uw  usually  givtw  little,  if  any, 
warning  of  its  appma't-li. 

Id  infants  and  younger  ehildreu,  as  Thomas  and  other  obaen'crs  have 
rpmarkftl,  tlif  disfaw  often  lH*gin.-i  with  a  otiivulsiivn,  a  rhili!  licinj?  waked 
np  at  night  witli  a  .siKism.  if  the  child  is  old  enough  to  sjicuk,  il  will  <x>m- 
plaiu  more  often  of  fetling  cold  ur  chilly  along  the  back,  and  shortly  after 
of  crphrtiiilgia,  rnohialgia,  and  arthralgio  pains.  This  s^tnptomatic  tripod 
— Teeplialalgia,  i-achialgia,  and  arthralgia — should  at  o»«'  awaken  the  sna- 
pieionsof  the  practitioner  during  an  epidemic  of  the  disease.  The  beltavior 
of  smaller  children,  of  infants  cMpccially,  w-ill  dejwnd  nhnost  entirely  upon 
tin*  intensity  (if  the  attack  ;  if  the  infct'tion  Is  nlight  or  motlerate,  the  little 
paticnta  M-ill  give  expression  to  their  sutlVriiig  by  their  great  and  sudden 
restlessness,  t^itation,  and  maniff-at  discomfort,  by  constantly  ciying  or 
moaning,  nnd  not  infrerjiicntly  by  the  re|ieat«J  vomiting,  especially  of 
tJie  brvast-inilk  iu  nurslings.  More  wrious  are  those  eases  in  which  the 
infant  or  child,  after  huviug  had  a  c<»nvulsion,  renminj^  listless,  afiatlietic,  or 
in  a  stnjKir.  Tn  these  eases  the  j»astro-intestinal  disturbance  is  more  pro- 
nouuec<i,  vomiting  being  quite  frequent,  tlie  vomit  usually  consisting  of 
^iogcsta,  mucus,  gastric  secretions,  and  bile.     These  cases  arc  almost  always 

iated  with  a  high  temperature,  ami  will  nec<l  very  careful  watching. 

thiise  phenomena  may  In?  entirely  wanting,  and  the  distiise  may  abniptly 
present  itself  with  fever  and  the  characteristic  jiains.     Stodman,  Martialis, 

I  and  Charlpfl  cite  curious  illustrations  of  tlie  occasional  lightning-like  siidden- 
lK»s  of  the  invasion  :  in  mon-  than  one  instanne  p<'rsiins  have  Iiec-n  attackinl 
in  the  act  of  imitating  the  icjinful  dislorlions  pr^Klui-c*!  by  the  disease,  and 
liave  lieon  forrod  to  continue  a  bona  Jxdc  mimicry  in  spite  of  themaelvee. 
No  matter  how  the  attark  U'gins,  an  indefinable  prostration  seizes  the 
inticnt,  and  fovcr  begins ;  in  adolcsoeuts  and  adults  the  piiLic  Ijc-comcti  hard 
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aiid  rapid,  oscillating'  bctwoon  100  and  1*20  and  evcii  140  (Twioiup)  to 
mlDLito.  lu  youugcr  chUtlix>»  tlic  pulse  is  often  so  frequent  ilmt  it  ifi  iuipuh 
siblo  to  <'()unt  it.  The  nvipiratiun  in  rhildivn  is  apt  to  1h<  partinilarlr  liurriHl, 
tlio[i(^li  ui^uiitly  ill  proportion  witli  tlic  fever.  Tlio  tcni[>rniturc  brgini  tu 
rise  at  oiKV,aiKl  attains  it8  maximnm  tisiiftlly  in  frum  twelve  to  twcoty-ruor 
hoiin),  raivlv  ni'tvr  tlii-ee  diiys,  and  wry  rarely  after  five  nr  seven  ihtya.  The 
faHtigiimi  is  generally  very  short,  and  the  defervescence  tu  nipid  and  cbane- 
terized  by  a  Bueeession  of  rrmiftsions  and  exacerbations,  whieli  ei>oliliiie 
until  the  teniiK'mliire  liuii  fallen  one  ur  one  and  a  lialf  degn?(«  lower  thoo 
the  natural  heat  of  the  body.'  During  the  next  few  days,  if  the  Ian- 
jteniture  is  rlnsely  watehitl  with  a  thermometer,  it  will  Ik*  found  tint  il 
fltietimt<^  from  a  dt^nr  Ih'Iow  to  one  or  two  de^reeH  alHive  the  normal  biat. 
As  will  be  a<j;aiu  stated  below,  by  the  end  of  the  sixth  or  seventh  day  llirft 
is  n  very  slight  riw  again,  being  a  Mrondan*  fever,  but,  as  u  nde,  this  bat 
soon  auljdideh,  and  the  temjK-mtnn?  n^miins  normal  nnUis?  there  i»  rr]a|Mr, 
whieh  ifl  not  uneoramnn  even  in  tlie  milde»t  forma  rtf  iJie  di»pat*o  atlnr  nun* 
plete  dcfer\'t«eeiicc.  The  pulse  often  becomes  slower  than  natural.  «ii^ 
<xK«i«ionally  runs  down  in  adnlli^  to  sixty  or  sixty-five  Uiit^  |>er  miuuw 
(Tht>Mia^),  tiiuugh  thiii  marked  retardation  in  the  pnlAo-lN'at  U  not  Ui  It 
ixtrapured  in  it«  eonstauey  and  signilieauce  with  tJiut  which  i:*  su  nuUblei 
feature  of  the  later  stages  of  yellow  fever. 

It  IS  during  the  fir^l,  pyn-tiu  stadium  tlial  (he  initial  emplioo  is  ob- 
served. In  India  this  first  rash  has  been  oliaerved  in  ontvhalf  of  the  cus. 
aeeording  tu  Martialis,— in  two-thirds  of  them  aei-ording  to  Charl(!&  Tha 
eruption  is  usually  verj-  tranjMtorj-  and  hurts  only  as  long  as  the  firrt  «r 
febrile  fteriod  of  the  disease :  it  varies  in  intensity  from  a  ^tght  blurii  tn 
a  well-marked  searlaciniform  cr^'thema.  It  causes  no  dcsquammiua  tuA 
leaves  no  trace  behin<1  it. 

During  this  period  of  invaaiou,  or  pyn!tic  period,  nqircsenting  Uie  fiM 

'  Dr.  D'Aqutn.  of  ?f«w  OrlcAiw,  UMrted  th«t  Ihere  <nu  n  oontiaomis  ud  vlrwljritali  ^^ 
tomprraturv  until  the  Iiichwl  jxiint  wm  rMched  on  Ihu  flnt,  w*«inil.  nr  thinl  lUroftfc* 
■tuck ;  then  b  «liort  BUuliiim  uf  n  iV-w  hnupi ;  then  n  nmUiion,  toon  i<>  Iw  MIovul  by  i«- 
other  fever,  with  ri»c  In  i»'mjH>r»iiir«,  hut  n*vpr  retK-hing  the  jwint  "f  llr*t  Buuiams  l^        I 
pnmturv.      HulIidAy.  a\>n>  of  NVw  OrlMoe,  imd  im  K]uall>-  iximiwl«il  and  KpwfciK^ 
obiterviT,  in  coimm-ntins;  iiptin  the  •hov«  mn  ("  Di-nirue  tir  DrikIv  Frvrr,  '  Ttutm.  A»*  | 

PiiK  Hi-nllh  A»*K'  .  vol,  vi..  IRSI.p.  18ft).  •' Thtwe  ri<!W»  «rv  fit  i^^imtt-tnitMby  ilwnf^ 
r*«*ivo<l  by  nw,  whii^h  witiiblWh  a  diRtiDct  daily  n-tnif*wn.  with  m  fall  iti  ilitfiiMdnMBi' 
(mm  one  tn  thi**  ilcyrw*,  with,  of  rourw,  ■  oumxpoiidiny  line." 

Th«'  ohsi'r\Bti.in'  of  D'Aquin  have  bren  conflmwd  hy  Vanvtm)-.  wb«  utwrrwl  te^ 
p«se  in  K^jrpt,  mid  r|uUe  rewntly  by  Dw  Bnin,  wbn  i.!Hi>rv<d  tha  epU«raic  wh'nh  jirr'*'^ 
in  188&^89  In  Bevmut.  SyriH  {Hrmnine  itritirnlr,  Mnrcli  fl,  1SR9)  i  wbil«,oa  ihu  ..tb«T  W*. 
Thomu,  of  Savannah,  and  Murtiulis,  in  Indin,  and  nuineroui  othtr  ohwrvfn.  •p»»fc  "^  *' 
ramMon  m  given  in  the  U-st,  and  B^ree  with  IluUiddy.  The  tniih  of  tbe  m»an  U  1^ 
collide  of  the  flivt  tbut  tht-n^  i»,  flnt,  b  pnruxyun  of  ferer.  Nvxindly,  a  rumtM^oB,  ind  tk^ 
(itaunllv),  thirdly,  b  niildi'f  «ee«imWy  ihwrnir  p4miy-»m.  there  i»  no  fliwl  and  rf^n*^ 
frvpr-ciiBrt  of  den(cup.  There  w  no  doubt  llail  thcrw  are  cbm*  jirtwnlinit  the  D'A^ol«»" 
Vniivrav  tnvrings,  hut  ihert- 1*  nn  di>nbt  bUo  ihni  the  type  obwrvwl  h*  MnnlalK  HeiWfl'p 
and  Tlionkft*  h  Mjually,  if  not  mora,  cotonion,  at  leart  ia  oor  Boutborn  rptdn»^ 
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pliaai>  of  the  tlisrasr,  ono  of  (he  miiHt  constant  and  truly  reliable  and  earliest 
symptoms  is  tJie  cephalalgia,  with  the  &cveiv  )>uiii,  which  has  already  hcca 
mentiuued,  lu  suine  joiuts,  usually  ore  of  the  interphalangcal  of  the  upper 
extremities,  which  rapidly  ext^Midi^  to  all  tlii;  »tlier  jotntH  and  Imiqi^,  this 
pain  durinf;  the  jirogress  of  tlie  disease  j»a.ssing  fnim  one  joint  to  anuther, 
as  In  metastasis.  The  severe  pain  in  the  head  is  ver%'  distressing,  ami,  fn^m 
the  rmulta  tJiat  now  aitd  then  follow,  iniiHl  Ik)  due  t<t  a  slight  hy|>erH!mia  of 
liie  hniin  or  it*  meninjjcs.  **  The  heavy  uehinjr  nud  ihnihhinfj;  of  tlie  t<'in- 
ples  and  bolU  of  the  eyes,  with  dilnte<l  piijiils,  nre  markf<l  and  Hignifii-ant 
eymptomii"  (Thcunaa). 

To  these  fehrile  and  jiaiufiil  ptienoniena  t^ympt^ims  ofj^^stric  disturbance 
are  often  adde*!.  The  tongue  liceiunrs  pfwitcd  with  a  thiek  dirty-white  fur 
in  the  centre,  M-hieh  contrasLs  with  I  he  red  edges  (J.  Rochard,  Fayner,  jNIalt^*^ 
and  ntiiertt) ;  it  ih  more  oftim  noticed  in  the  ejijmriemv  of  other  observerB 
(Kolliday  and  others)  that  the  tongue  is  nniforraly  coated  with  thick  fur,  as 
in  most  fevers,  arul  m  not  notably  rcii  at  the  edges,  differing  markedly  in 
this  respect  fnmi  the  tongue  uaually  seen  in  yellow  fever.  There  is  uauwu, 
Boractimes  mucous  or  bilioti.s  vomiting,  constipation,  more  rarely  diarrhoea. 

The  urine  is  usually  ilark,  scant,  sedimentary,  and,  tis  a  rui^,  non- 
a&uminouit} 

Pnri  jximn  with  the  stibeidenec  of  the  fever,  which  takwn  place  usually 
aAer  the  first  forty-eight  hours  (Fayn'r),  often  after  three  days,  and  moi% 
rarely  aiier  five,  seven,  or  eight  days  (Mah6),  tiie  <-hanict<rristic  paitis 
diminisJi  and  "critical'*  phenomena  are  liable  tu  take  place,  such  as  profuse 
sweating,  diarrhrea,  and  nut  rarely  epistaxis,  a.s  in  typhus.  During  this 
period  of  reraissiim  the  patient  la  left  exwHilingly  proi^tnited,  tlitf,  and 
witliout  appetite,  if  the  attack  has  been  at  all  severe :  the  prostration  is 
partieidarly  nntii^eable  in  children,  in  whfini  it  is  aoc(jmjKinie<i  by  extreme 
restli-iuncas,  not  iufrLtjuuiitly  by  delirium  and  insuninia  (Holtiday).  Some- 
times, on  the  contrary,  the  siek  believe  thcmaelves  entirely  well,  and  will 
insist  on  getting  out  <tf  IkhI.  This  apyretic  period  or  int«»rmi«sioii,  though 
it  is  usually  only  a  simple  itmitision,  may  last  one  or  twt)  davH  (Wilde), 
tbroo  or  four  days  (Fayrer),  two  to  three  days,  or  may  be  absent  (llallot). 
Daring  the  reraisBion  the  third  ]>ha9e  of  dengue  presents  itself,  and  is 

*  The  condition  ufUio  urine  in  tropicHl  pjTPxin'  is  nlwayn  a  mRtter  ot /rreaX  importance, 
luUi  fW>m  Lhe  diRf^noslic  and  Truni  tbu  pri>f;n<wUc  Ktnnd-puitit.  The  earliflit  obsttrvpn  of 
dengue  >ati*fy  tii«^m»ulvi?*  with  notini^  timply  thu  color,  qtmntity,  and  reaction,  and  th«M 
am,  u  imial,.  mwt  divonci;  duscribed.  Other  ubi«rven,  bowovor,  arc  much  mnT«  sstiitfiic- 
tory.  Tliuv,  Mrtrj^mi  aotic«d  a  »)M?ciflc  gravity  uf  1004  W  1040,  acid,  non-albmnintna ; 
Chippprflfid,  wid,  niH^-illc  gravity  av.  1010,  nrm-albiiminfui*.  GwKlcve  di-to«-ti.^  an  occa- 
•UkimI  frury  fif  nlliiitnirn  in  fiiiir  i.»M^  in  thtt  Indiiio  i.tpidi<mic  of  ISfiS;  vtltiln  Charity  and 
Martialts  rtertr  ifrfri-tsd  if  in  ihf  cpideiii ii'  i^f  I87'2.  In  China,  nt  Ariifv,  Mullor  and  Man- 
Min  /ailed  III  find  aJhumtm.  Alhuminurii).  waA  detfirtod  ordt/  imte  hy  Ballot  in  tb(>  epidoralo 
nf  MnrtitiiqiK-  in  Iftflf),  and  twice  in  CtM-hin  China  hy  Pruncli  olMervers  in  1R73  (Mah4>. 
Albumen  wat  o)ikt\'m]  but  oxceptiunally  by  llollidny  and  hie  colnboren  {loc.  eit.)  In  Loulil- 
aoa.  Enough  hn*  iMn  iaid  to  provo  that  iilbiiiDinouA  urin«  U  an  «xe«pt]ooa)  ooourrence  in 
dtiague,  which  diBcreuUatcs  it  marlceiDy  in  thia  rcipect  fhim  y«Uow  tbrer. 


reco^ized  in  tlie  |KHn)Iiar  I'niption  or  series  of  oniptiong  whir})  (five  in 
deugiic  Uie  cJianu.'tcristii'S  of  oil  oxoaUicm.  This  cruptiun  t^  jMilymor- 
phous  in  character,  sometimes  erythematous  like  scnrlutina,  and  at  other 
times  like  miliaria,  iirtii-uria,  and  berj^eB.  This  terminal  rash  is  roorv 
frequent  in  dengue  than  tlie  initial  eruption.  It  iudii^ateii  the  fyna  of  the 
disease,  nnlcsa  there  be  one  or  more  rclajwios, — an  oecurpt-uoe  whidi  i»  fi»r 
from  rare.  The  eniptiuu  Is  uiiiially  uitinmiiianied  hy  a  ver\'  moderate  riw 
of  temperatuiv;  it  somctiine»  upjH'urti  in  smxvsiive  (:ro|M ;  it  is  also  ruT 
for  tlie  imins  to  return  in  this  jjcriod.  This  sccoudar)'  febrile  muvcrocnt 
and  eruption  lasts  abiint  two  or  three  days,  and  tlien  the  fourth  j^uuc  of 
the  disease,  or  de&f^uauiatiun  and  eunvuleM.x'nee,  ih  iiinngurated. 

With  the  diHap|M':iran(V'  of  the  terminnl  eruption  there  is  a  gcociml 
Hubsidenee  in  nil  the  aente  phenomena,  and  convaleMTnce  may  be  fairly 
rt^rded  as  begnu.  The  detwpmniation  of  tlie  ekin  is  more  or  lesw  markn] 
according  to  the  intcnsitr  of  the  eniptiuu.  This  proa--s(4  in  frvqucnllr  nsM- 
ciateil  witli  intense  itching :  usually,  however,  the  process  is  (jnickly  effected, 
aud  eouvaleHHrtiL-e,  )iro|KTly  sjteaking,  stnilctl ;  at  other  times,  espet-iaJly  in 
weak,  infirm,  e'tnimous,  raehitie,  or  ill-fed  children,  and  in  aged  |ierai>u»,  it  I* 
very  slow  in  takiiijr  phn^'  and  ciinvales«>ence  is  equally  retanled. 

The  prettKling  synopsis  of  tlie  4r]inii-al  history  and  symptomatolo^  of 
denpnewlll  cover  with  great  proliwbiiity  the  majority  of  cases.    In  the  midst 
of  lai^  epidemics,  however,  there  are  all  grwhitions  of  dengue- infcctioo, 
aume  cases  being  so  exa»ediugly  mild  as  to  be  only  perw|»tible,  and  othen 
so  violent  that  the  identity  of  the  disease  is  lost  and  the  liability  to  tod- 
fusiou  with  others,  commonly  mnllgnnnt  and  destructive  fevers,  enormouair 
inen^osed.    In  the  mild  forms  of  the  diaea»^  Uie  ]iatient»  are  scnnvly  ill,  and, 
where  it  is  not  easy  to  decide  as  to  their  exact   nature,  "a  trifling  malaiw, 
a  white  tongue,  bitter  taste  in  the  mouth,  hcudnclie.  priekly  sensntioa  in  llv 
eyes,  very  slight  pain  in  the  limlis  without  fever^  may  only  Ii-od  tn  a  8tt»- 
picion  of  the  real  nature  of  the  case,  until  a  symptom  (the  lerminal  nA) 
appears  which  shows  you  what  you  have  had  to  deal  with ;  ami  even  Uii» 
last  symptom  may  be  missing."     Of  the  mnlignnnt   ft>rm  Charles  mxx 
"Drowsiness  may  have  pajwed  into  coma;  tlie  temperature  vergM  on  lU 
hyperpyrctic  [one  case,  109J°  F.,  fatal,  quote<l  by  Ilolliday.  i>f  New  0^ 
leans]  ;  the  heart  fails,  and  the  lungs  are  <edeniatou«,  while  the  whole  fat' 
face  is  highly  cj-anotic"     These  niseu  have  been  [wpulorly  termed  "Uiek 
fever,"  and  are  very  justly  ilitailcd.     Happily,  sucli  cases  art-  rare. 

Oomplioationa  and  Sequels. — Numenms  complications  haw 
mentioned  in  connettiun  with  this  disease-,  but  it  is  doubtful  if  any,  outiiatf 
of  those  related  to  the  cxtnane  prostration  of  the  nervous  system,  fan  wit* 
any  propriety  Ix?  regarded  as  proper  complications  of  dengue.  Mabns  i* 
one  of  the  [M>isonH  tliut  is  most  likely  to  mark  the  eounte  of  the  diicovtij' 
giving  to  it  its  i>e<-uliar  seal. 

A  typlioid  condition  was  noticed  by  Poggio  in  the  epidemic  of  TiUffi** 
in  tliree  casm. 
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fn  the  pyreHc  sta^,  symptoms  of  cerebral  h_%*pera?mia,  culminatiTig  in 

rBmivulHiouu,  coma,  am!  even  mi'uiujjitis,  Imvt  been  iiotii'ed,  hut  lliexe  are 
uiiually  plienumena  whurh  ivsult  t'nmi  Iiy|K'r{>vrt'xia.  The  erupliou  is  likdy, 
when  ven*  intense,  to  give  rise  to  infiammaton-  riMlema  of  the  face  simn- 
Utiug  erysi|>eiaii<,  ei)|ieci]iliy  when  iu  the  nei^hb(>rli4KKl  of  the  eyr^,  nose,  or 
ears.    Coryza.   brouehilis,  pistric  and   iiite^Eiual  tutaiTli,  dysentery,  and 

katarrhal  jatindire  nre  oorasiunal  though  not  constant  cttrapllentions  affecting 
tlie  primiL  vue.  KndcK-aixHtis,  jK^rioanlitia,  pleurisy,  and  arthrilit*  {Zuclwr, 
Moodcn  Sheriff,  Duueklc-y,  Thunias)  have  been  citi-d  in  siipjxtrt  of  the  rhou- 

Bnatio  character  of  the  poison;  hut  thtwe  nmipheatlons  are  8<i  very  rare  as 
lKin-!y  to  dewervft  notice,  and  arc  utterly  unworthy  nf  Wing  n'garded  as  evi- 
dence in  favor  of  the  nature  of  ni^usal  agent,  <_ilaueonm  {Thomas),  amauro- 
sis, dementia,  and  trftntiiton-  (mralyseH,  ncmruMtheuia  anxl  neuralgias,  myalgias, 
and  other  evidences  (tfttie  profound  impression  of  the  jMitson  on  the  nervous 
system,  arc  more  deserving  of  aUention.  Kj)istaxis  and  ha'iuatemosis,  in 
younger  children  especially,  arc  not  very  rare,  and  may  lead  to  serious  con- 
fusi[»n  in  distriminating^  from  yellow  fever.  Ptynltsm  (MurtiaH»i,  Morgan), 
orchitis  and  orchiul;!;ia  (Mellis,  Altken,  Martialis).  cervical  glandular  eu- 
largement.  and  other  lymphadenopathics  have  been  noticed  (Christie,  cpl- 

■demic  of  Z:mztl>Hr,  1871,  Martialis,  Fouqu^,  Catholendy).  The  kidney's 
ftre  rarely  iniplii:uted. 

Ootirse,  Duration,  Coinplloations.~Knotifz;h  has  been  said  in  the 
section  devoted  to  the  eliiiii'al  history*  and  syniptomatolof>;\*  to  indicate  ap- 
proximately tiie  w>urse  of  till'  disca."**!.  Tlic  ilumtton  of  dengue  is  c^xoeed- 
ingly  variable,  or  at  least  dittercnlly  estimated  whenever  WTitcrs  have 
attempted  to  calculate  it.  Thus,  we  find  it  four  to  six  days  (Ballot  in  Mar^ 
tiui^ue,  Moricc  iu  Cocliin  (Niiua) ;  (iiree  t(i  eight  days  (Thomas) ;  fn>m  five 
10  six  days  (Catholendy  at  R6union) ;  four  to  tivc  days  (Pop^'io  and  Vau- 
vray);  eight  days  (Fayrer) ;  but  it  must  he  lK)rne  in  mind  tlmt  tliese  figxirea 
arc  ver>'  far  from  giving  a  true  idea  of  a  fever  which  can  Iw  coni]iIel*!ly 
evolved  within  extremes  of  two  or  thn^  days'  minimum  and  persist,  or 
leave  its  distinct  imprpM  on  the  patient,  for  weeks  and  even  months  {Mah6). 

■  The  convalescence  is  still  more  iiKlcfinite  in  its  duration.  Otx-asionally 
Bt  is  rapid  and  satisfact«ir\',  in  robust  children  especially,  as  in  the  epidemic 
Isf  H^union  or  in  tlint  of  18fi()  in  Mai-tinitpie  (Mali(^).  At  Port  Said,  Vau- 
Evray  tells  us,  the  patients  were  np  and  alKHit  in  tliirty-six  or  forty-eight 

hours  after  the  fever.     Per  contra,  in  other  epidemics — and  in  thi.^  n-siKJCt 
we  may  safely  siiy  that  the  majority  of  epidemiti^  of  deuguo  resemble  one 
anoUier — the  convalesceuoc  is  not  completely  eS'etTted  in  weeks,  especially, 
be  already  stated,  among  the  weak  and  intirm. 

■  Among  the  styjnelie  or  relica  of  the  disease,  Manson  and  others  have 
noticvfl  cro^M  of  fumnck-s  and  abscesses  and  a  genenil  tendency  to  pu»- 
fonuation  in  various  parts  of  the  bmly,  which  are  also  noticeable  in  other 
prostrating  fevers,  and  which  in  thi*  light  of  modem  Imrleriological  research 
wouKl  profterly  be  classed  uuder  the  head  ut'  sccondury  tnicai  injediom,  the 
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variaos  8taphyl(x<nrci  ami  BtrpptottHtri  of  suppuration  givinf^r  ri»*  to  the 
abecvflsca,  tlu-  npociol  mioroH^rganism  uf  dengue  being  supposed  to  be  nun- 
pyojrcnio. 

Belapeee. — The  fr«|iiency  of  rt:1ap)M«  is  universally  ailmittetl  as  being 
one  of  tlie  distinctive  lectures  of  tbe  elinlcul  career  of  denjrue.  Pivpt* 
calls  attention  to  tJiis  in  his  oliecni'ationti,  and  h  astonished  tliat  one  attack 
gliould  prott-ct  so  litlle  frtjiu  aootlier.  The  frequency  of  th(»e  re1a{Kie»  was 
ewtiuiated  at  ftlVrii  per  cent,  at  R<'>union  in  186II  (Buret,  Mah(>).  A  ilis- 
tim-tiou  must  lie  made  in  repird  t*>  tlip  term  "  relapse"  in  connection  witli 
dengue.  A  rclafiae,  properly  siwakinu-,  ia  the  refwlition  of  un  attack  of  tiie 
disease  after  cmtjilrU  recovery  therefrom,  and  must  not  be  mistaken  for  the 
gTaop-rijtttinng  whicii  follow  fn'^uently  af)er  the  primitive  n-miKsion  and 
before  t«nvalrdcencc  ib  oomplctitl  (Koehard).  Rela{)sei;,  even  in  tiiis  geni«, 
an-  ver\'  cxjmmon  while  epidemics  are  in  pmproHs:  in  fact,  Thomas  eon- 
eiders  that  once  having  had  the  disease  makes  a  person  more  liable  to  it 
tJian  before,  at  lea^tt  during  an  epidemic.  The  same  author  cites  instances 
of  {KitientB  whom  he  treated  for  dengue  in  Savannah  in  1880  who  had  liail 
the  disease  in  previous  epidemics. 

Prognosis. — Dengue  almost  invariably  ends  in  reoovery.  In  four 
epidemits  out  of  ele\'en,  notwithstanding  tlie  thousandi^  of  \-ic!timK,  not  one 
person  was  recoiled  ftj*  having  suirunil>ecl  to  the  disease ;  in  the  other  se\'en. 
but  few  deaths  were  noticed, — ^at  furthettt  a  total  of  five  in  the  severest 
epidf^ii(«.  In  Gorfe,  Hen<^l,  Thaly  loftt  one  caae  only  out  of  one  thou- 
sand {Mitients;  Moodcn  Sherifi*  states  that  in  Madras  dengue  was  sometimes 
tiital  in  adults  from  penV^nlitis  and  in  children  from  convulsions ;  out  of 
tliree  ihousimd  six  liiindr["d  and  forty-seven  (BiTs  in  India  eollertcul  b}'  this 
observer,  tMeuty  died,  and  the  mortality  was  distributed  as  follows  :  adult 
males,  seven,  female,  one,  cliildr<-n,  twelve, — showing  the  greater  danger  to 
the  latter  claMnof  suffV-rrrs.  Tins  exj>erience  with  veri'  young  children  is  snp- 
porttd  by  the  obser\'ations  of  epidemics  in  New  Orleans  and  in  the  South 
genorally,  confinning  in  this  res|x>c't  the  general  law  that  the  extremes  of 
age  are  always  more  seriously  ex|M)«'d  to  the  risks  of  disease.  The  proper 
prognostic  elements  which  belong  to  this  disease  have  not  been  yet  snlTi- 
cienily  defined.  Rev,  quoted  by  Malii;  and  Ilijihard,  states  that  the  more 
preax'iouB  and  <'onfluent  the  eniptton  the  more  readily  are  the  symptoms 
Bulxlued  and  the  career  of  the  disoa-se  abbreviated.  If,  on  the  oontran.*,  the 
eruption  is  discrete,  disseminate*!,  rare  about  the  extremities  and  more 
abundant  in  the  fa**,  cheeks,  and  neck,  tire  fever  will  be  aceum]uuiied  by 
greater  malaise,  anxiety,  and  cephalalgia. 

Differential  Dtagtiosis. — The  positive  or  absolute  diagnosiR  of  dengue 
is  exceedingly  tlifliculr  to  estahlish  in  the  i)eginning  uf  an  epidemic,  just  as, 
on  the  other  hand,  it  impresses  it^f  at  once  on  the  profession  and  the  laity, 
once  the  epidemic  has  been  recognized  ami  admitted.  The  sporadic  caws 
which  occa-sifiiially  in-cur  in  places  wlicfr  dengue  may  Im*  considered  endemio 
offer  {Mirticular  difiiculties  if  the  special  group  of  symptoms  charact<^iuiig 


BBKors. 


I 
I 
I 
I 
I 
I 


I 


the  disoflse  are  not  well  pronounced.  Once,  however,  Ihc  attention  of  the 
attrntlaiit  hai^  bi>pn  awakfnod,  it  ik  difficiilt  to  eonfonnd  this  affection 
with  anv  otiicr :  how  mistake  the  ainite,  snddeii  etitleuiii^r  "  break-lK)ne" 
nenralf^io  pains  for  the  iuflammatoiy  rheumatic  pain,  the  fever  so  rapidly 
li^htod,  it«  cruptinn  simple  and  doulilc,  the  n'niirtsinn,  the  rolnpaeft,  the  non- 
allmniinouB  urine,  atid  linally  ihi*  mpid  Hpn-ad  and  lack  of  fatality  wiiidi 
always  characterize  it?  Still,  the  differential  diagnosis  is  diflicult  ami 
at  times  inipcwwihlc,  (■w|>ecially  when  dealing,  as  already  8tat(>d,  firat,  with 
single,  very  mild,  atyiJical  i-ascs;  secondly,  with  vcit  maliguaut  and  rare 
hemorrhagic  casefl  in  children;  thinlly,  when  other  allied  infections,  like 
yellow  fever  an<l  malarial  fever,  aif  prevailing  extensively  and  Himiiltu- 
ueoualy  with  dengue.  The  diBorenliatiou  between  dengue  and  the  twu  last- 
mentioned  diwnjics  is  a  matter  of  vcn,"  great  imjxtrtancc  to  Soutlipni  practi- 
tioners niul  all  tluvse  who,  living  within  the  areas  which  arc  expfjsed  to  the 
visitations  of  the  three  jK»is<ms,  csiKvIally  at  the  c(jrampnct'iiieut  of  epidemics, 
are  made  to  appreciate  the  disasti-ous  eonse(picnoes  of  an  error  in  diagnosis. 

Differentiation  between  Yellow  Fever  and  Dengue. — It  must  be 
ailmittud  tliat  dengue  is  a  most  frecinent  conipanion  of  yellow  fever  in  its 
epidemic  eruptions.  Tltere  is  great  truth  in  the  language  of  Port-her  when 
lie  8a>*s,'  "It  is  a  signififnnt  fact  that  we  have  never  lieen  able  to  distinguish 
aecuratcly  belM'tTii  the  two,  t«  say  of  every  ease  aud  at  every  .stJigc  of  these 
two  diseases,  '  This  is  yellow  fever,  this  only  brcak-booe  ;'  yet  the  extreme, 
well-marked  examples  of  undeniable  yellow  fever  were  as  difierent  in  every 
niat^TioI  rcs|ic(i  from  the  liglUiir  form  of  hnuk-lMiiU!  nKtxisting  with  if, 
as  black  is  from  white.  .  .  .  The  one  is  a  disease  characterized  at  its  in- 
<*ption  always  by  high  lemperature,  by  tlie  supervention  of  albuminuria, 
hemorrhagi'd,  black  vomit,  wmvulsious,  bninzing  of  the  skin,  fatty  degener- 
ation of  the  liver,  and  often  by  death ;  the  other  light,  fugitive,  oflon 
almost  ephemeral,  only  producing  weakness  and  pnwtration,  and  never 
fiital.  And  yet  they  oflen  shaded  insensibly  into  eneh  other  and  no  distinct 
lines  of  dcmnrcati".»n  couhl  I>c  drawn  by  any  one.  Ko  one  could  give  us  a 
single  diagnostic  point.  It  was  a  mere  fjiici^tion  of  pliu>  and  minus,  the  de- 
cifuon  UM'cr  being  |>ositive  or  based  uimhi  eslablisbed  scientific  reawma.  .  .  . 
The  milder  <a.'ics  were  eallctl  bn-ak-hone,  and  the  severe  yellow  fever;  yet 
wc  were  in  constant  dread  lest  a  caw  thought  to  be  break-btmc  should  prove 
to  be  yellow  fever  by  an  aggravation  of  its  symptoms.  Thosw  who  were 
what  may  l»e  called  very  sick,  who  had  high  fever  or  some  violent  symp- 
toms of  some  ihiys'  duration,  who  got  well  'by  the  skin  of  their  tccdi,'  or 
who  died,  enjoyeil  the  uncertain,  and,  with  r^;ard  to  the  latter,  posthumoiu, 
credit  of  having  hod  the  real  disease." 

It  cannot  be  said  that  T>r.  Porcber  has  gn-atly  exaggerated  the  situation 
in  presenting  the  ease  as  he  has  done,  for  when  it  eomca  to  on  absolute,  poei- 
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tivc,  find  unrailin^  test  we  have  none.  For  (his  reason  we  have  ruslsted  sio" 
mtu'h  u|Min  the  exaniiiiatiun  of  the  blocxl  in  all  suspicions  <'ai«o«^  in  order 
that  McL»ugliliu*»  promising  microscopic  test  may  be  coufirnied  and  made 
available. 

Pending  tlie  ctinfirnintion  of  these  olrsen'atiuns,  wo  must  depend  npon 
the  clinical  man ifci^tat ions,  which,  when  brought  iu  contact  with  tiuiee  of 
ycllrtw  fever,  a«  has  been  90  ably  done  by  Holliday,  M'UI  no  doubt  prove 
of  great  luisiiitanoe. 


>'irWoi<i  Fever. 
Siii|;te  parox  jami. 

Tempcnture  r«iiig  regulftriy. 
I>unitiou,  wvvDty-two  houn. 
TouguCt  wbitu  eentrf,  ivd  rdgo,  puintin] ; 

«.>ujunclivii]  wry  much  wngtstod. 
Btomsch  irritable. 
VoaiittDi;  fre'iuent 
Violent  puitii  in  back  and  bead  ;  frrent  Jictl- 

tatioQ  ;  hebetudv  grvnt ;  uruptiou  ntv 
Jaundice    apfiirnriDg   enrlv ;    symptomi)  of 

nervuus  exlutustiun  evident  atid  abmning. 


Socretktns  all  Buffering;  urine  scanly,  otUm 
albumiouus;  t>uppr«Mion  fret^uviiL 

HvmoiTbagvj    fn-qiu-nt    anil   iilnm)i.ng,  and 

bitMck  wmii  an  iirKent  ^^niplom. 
KeeoTery  oxMplJonK). 


Dertgue, 

Single  pamxyEnis  quite  often-     Two  panix- 

ysnw  with  A  remiHton  between  them. 
Tempcmture  rising  itregularly. 
Dutiiti<>n,  three  to  Are  dayi. 
Tongue   brand,  white,  defply  indented  Ij" 

I**di,  edgfiii  rarplv  very  red. 
Nausea  compEained  of. 
Vomiting  rare. 
I*ain»  <>ct.iirrinK  early,  much  more  WTeie ;  a 

generel  eariy  appearanw  of  eruption. 
CoiJUDCtiviD    rarely  very  red;    pnecvirdial 

tenderness  ou  preNnire  rarcly  veil  marked ; 

nervous  exhaustion  prDround,lli<.>ugbmt«Iy 

alftrniiog;  Jnundic*-  ncvi-r  observod. 
Secretions   nalunO ;    unrie   u^ialiy  nomul, 

eometiinen  and  ej»tptiunaUtfXnKx» at mlbo' 

men. 
Hemnrrhage  slight,  insignificant;  if  at  all 

present,  black  vomit  orTy  nm. 
Recovery  ths  rule. 


Tliis  comparison  (slightly  mcullfied)  was  liased  not  only  upon  a  Inr^ge 
jiersouaJ  ex|)erieucc,  but  also  upon  a  careful  aualytical  study  of  the  opinions 
of  over  sixty  phywiciims  who  had  a  Inng  experience  with  both  diseases  in 
Kew  Orleans  uiul  other  jwirtji  of  Louisiana. 

Malaria  and  Dengue. — Dengue  has  been  frequently  mi.slakcn  for 
malariul  rcmittciu  fever,  esiwviaily  iu  the  earlier,  more  perplexing  |icri<rtls 
of  dengue  epitlcinics,  Iwfctre  the  type  of  the  disease  is  fully  rt*ognized.  Still, 
though  tliere  may  with  more  or  less  Imiuency  be  remiHiions,  relajMics,  nnd 
perhaps  intermissions  and  oc-easioual  so-called  critical  (profuse)  swentings 
(not  prer<xlr*l  by  violent  or  regular  chills),  the  pniwi,  the  absence  of  tt^U- 
lurily  iu  the  aws'sscs  and  of  paroxysms,  iJie  alMjcnce  of  gastric,  hejintic,  and 
splenic  oomplieations,  of  glandular  enlargements,  of  the  malarial  cacliexta, 
snfRciently  mark  the  distiin-tion  Im-Iwccu  break-bone  fever  and  the  malarial 
iufedions  (Pojvhor).  Finally,  two  other  testa  in  cases  uf  great  doubt  offer 
thcraselves  to  the  physician  :  firet,  the  examination  of  the  blood,  which  can 
be  readily  applied  at  the  bedside,  and  «hiclj,  by  revealing  (he  presence  or 
altsence  of  the  phitmodittm  malarive  of  Marchiafttva  and  CVIli  (distinctly 
confirmed  and  admitted  by  Sternberg,  Osier,  Connctlmanj  and  others),  will 
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focide  whether  the  case  is  malarial  or  not ;  and,  soooml,  the  fhempoiitie  or 
quinine  t«*t :  quiuine  has  no  tnfluence  wliatfver  ii|H)n  the  career  of  ])iire 
dengue, — iiukte  this  be  complitutcd  with  malaria,  when  quinine  will  clear 
the  case  of  the  malarial  infeotiou, — while  it  will  oertoinly  moclify  the  elini- 
cal  career  of  a  pun;  malarial  t-ase. 

Again,  the  arthruigic  and  mvalgic  pains  of  dengue  have  led  to  confusion 
of  this  disease  with  rheumatism,  and  even  with  gout  (Morice),  ospccially 
when  there  is  some  BWflling  anil  redness  over  the  joints,  aa  in  the  leases 
observed  by  Martiali^,  Sheriff',  and  various  other  observers.  In  our  ex- 
pericQce  true  evidences  of  arthritig,  such  as  redness  ami  swi'lling,  are  oxce|)- 
tiona]  rather  than  iisniil  pliemimena  in  this  disease.  The  oniptioii  of  dengue 
and  tJie  whole  eomplexus  of  symptoms  usually  allow  of  a  ready  differen- 
tiation between  the  two  diseases. 

Finally,  the  ernption  with  fever  has  not  infrequently  eauswl  <lengne  to 
be  mistaken  for  scarlet  fever,  raeasile»,  or  tiie  early  stag*;  of  Mnall-pdx  ;  but 
the  pains,  the  peculiarities  of  the  deugue  tever-diart,  and  the  abacuec  of 
sequela;,  as  well  as  the  subsequent  career  of  the  cases,  will  promptly  lUspel 
any  donhts  that  may  exitut  as  tr>  dia;;n<)sis. 

The  eruption  uf  dt'ugitt;  lias  aL-wj  IM  to  »infusiuu  in  the  first  (Hnya  of  the 
disease  with  simple  erythema,  febrile  urticaria,  erythema  nodosum,  and 
erysipelas;  but  it  will  usually  sulVice  for  the  pmi^litioner  simply  tn  liear  in 
mind  tlie  eharac-teristics  of  deugue  and  of  these  diseases  to  avoid  any  jMissi- 
bility  of  confusion. 

Pathological  Anatomy  and  Pathology.— Tt  is  self-c\'ident  that  a 
disease  so  rari'Iy  fatal  as  dengm-  mur^t  of  ne(t'?s*^ity  possess  a  very  seant  store 
of  anatomical  data.  Only  three  necropsies  uf  purt?  cases  (?)  of  dengue  liave 
been  rcoorded  (A.  Hirsch),  and  in  these  the  obwrN'ations  made  were  limited 
almost  exclusively  to  the  morbid  apijoarancea  of  tlu-  knee-joints,  wliicli 
were  found  hyiicneniic.  These  observations  are  hardly  worlii  mentioning. 
The  few  deaths  that  owur  frum  this  disease  are  usually  traceable  to  com- 
plicatiuus,  hy|ttTpyn'xia,  and  exliaustion.  The  pathnlogicnl  anatomy  of 
dengue  is,  in  nality,  yet  to  lie  written. 

The  patholc^y  of  the  disease  is  entirely  speculative.  Nothing  defiuite 
is  known,  and  what  hai  bcon  «iid  in  connection  witli  the  eliui<'«l  historv 
and  in  the  way  of  interpreting  the  iusignitit-ance  of  the  clinical  phenomeaa 
is  all  that  ooald  be  added  here.  Tliat  tlierc  is  au  inft^ion  that  is  admitted 
in  the  hlwxl  rtinnot  In*  doiihtrd  ;  how  or  by  what  route  it  gains  entrance 
into  ttie  e(x>non]y  is  yet  unknown.  It  is  presumable  that  the  [H)ison  aAer 
ailniissioD  to  Uie  cireulatiun  acts  primarily  upon  the  nervous  system,  as  the 
intense  cephalalgia  and  noumtic  manifcatntions  would  lead  us  to  suppoee. 
Tlxat  the  ]K>i80u  ads  on  the  joint-*  and  muscles  like  that  of  rhrumatism  we 
doubt,  because  of  tlie  simple  ucurolgic  and  usually  non-inJl<imrtuitortf  char- 
acter of  the  articular  affection.  The  exceptions  to  this  are  too  few  to  allow 
us  to  admit  the  analogy  with  the  rheumatic  poison,  Sllll,  the  stiffness  of 
the  muK-lcs  remains^  and  this  favors  the  rhetnaatic  theory.    The  eruption 
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With  the  iuflamination  ami  .'tvvelliDg  of  the  Umphatlc  glands  we  arc  iuclinod 
to  Bssociatc,  willi  .Schmidt/  wilh  the  final  ctiniination  of  the  iufcoti( 
poiflou  from  the  organmm. 

Treatment. — A  sclf-limitfd  disease,  almost  always  ending  in  reooveTy7 
must  ueodb  rarely  call  iVtr  active  thernpcntie  interterenre. 

Though  our  ai-qiiaintaure  witli  dengue  is  amiparativcly  recent,  yet  its 
treatment,  like  that  of  other  great  epidemic  diseuseA,  Iui8  gone  through 
various  phases  of  doctrinal  thempruticrs,  all  of  which  have  left  their  Imprint 
Itehiud  tliem.  In  tiie  great  Iiuliau  epidemic  of  1824—2*5  (Twining,  Monat, 
Cawel,  and  others),  and  in  the  Cadiz  epidemic  of  1784  (C.  Cnbillas),  tiie 
antiphlogistic  mdhtnl  waa  given  an  ample  op|>ort«nity  to  test  its  claims 
(Ui^  venous  ilepletiou,  m'tive  and  profu»i>  emeto-t-athanuc).  It  is  stated, 
however,  tliat  even  at  this  early  period  British  pi-aotitioners  reacn-ed  the 
sangiiiueonni  ilepletions  for  &|>cciul  and  well-marked  indications. 

Oneoentnry  alienrards,  in  the  Teneriffe  and  Cadiz  epidemics  of  1867 
and  1868,  Poggio  denonnecd  venesection  as  pernicious  in  the  treatment  of 
dengnc.     He  adopted  the  exjKL'tant  iuethL>d,  much  as  it  is  praelitiK.<d  ttnday. 

In  the  Indian  epidemic  of  1^72  the  British  practice  consisted  loi'gely 
in  the  administration  of  diaphoretica  (acetate  of  ammonia),  tincture  of  bella- 
donna fur  tlie  jiaius,  iced  drinks,  »»ld  sponging  of  the  body,  eb{}ecial]y  in 
hy^wrtlicrmic  cases,  and  stimnlantr^  Quinine,  in  large  d<«cs,  liad  >pwlually 
become  fashionahle,  and  a  host  of  other  more  recent  remedies  were  added  to 
meet  tlic  symptoms. 

It  is  a  notable  fact  that,  notwithstamling  the  frequent  and  a)m<x$t  nidii'al 
chaogert  in  the  metlioils  of  treatment,  the  mortality  of  dengue  ha,-*  uinaiiKd 
unaffected ;  it  ha'^  always  been  the  same, — practically  nil.  In  this  respect 
it  has  been  most  benignly  different  from  yellow  fever,  wliich  has  proved 
its  contempt  of  thera|)euties  by  iia  iHMnistent  malignity  in  sj)ite  of  the 
"systems"  and  *'d<x;trines"  tiiat  have  been  brought  to  bear  against  iL 

Xotwiihstanding  our  evident  inability  to  jngnlntc  or  even  seriously 
check  the  pmgress  of  the  diwase,  thert!  is  un(pi('stioiiaI)ly  much  that  tlie 
physician  can  do  to  mitigate  the  sutferings  of  the  jMitient  and  ti>  oumft»l 
him  generally  in  bis  tmusit  through  this  most  crticl  ordeal.  In  iai-t,  a 
careful  obsei-\'er  like  Mouat  noticed  in  his  earlier  practice  in  India  (1827) 
that  the  di.scase  did  app«ir  to  la^t  longer  and  to  present  more  serious  featurcfl 
when  left  to  follow  its  cuur»;  undisturbed. 

In  the  majority  of  tropical  diseases  an  m-aruant  medication  at  the  onset 
sec'fms  gpnerally  to  lie  followed  hv  gtxxl  results,  and  exjwrience  has  attested 
the  fact  that  dengue  is  no  exception  to  this  general  rule,  all  observers  ap)>cflr- 
ing  to  agree  on  this  p«:>int.  For  this  reaiwin,  it  will  \ie  proiwr  to  begiu  the 
treatment  of  the  tirst  stage  by  administering  an  emetic  of  ipecac  syrup,  fol- 
lowed aflcr  the  emesis  by  a  laxative.  In  infants  at  the  breast,  aromatic  syrup 
of  rhubarb  is  a  very*  generally  administered  and  popular  laxative;  severml 
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large  8)H>onfii1s  of  prime  tea  sweetened  wltli  syrup  of  iiianna  will  also  art 

I  efficiently  iu  the  same  direetion,  ami  may  Ite  given  to  mlvanlage  U)  older 
children  where  the  (ea  is  o(inihined  with  a  tVw  leaves  of  senna.  Calomel 
has  always  been,  of  coiirtnc,  a  muitt  popular  laxative  with  En^lish->i|)eakiiifi^ 
prartitioiiei-s,  but  it  is  very  doubtful  if  it  bus  any  spctial  advantages;  if 
used  :U  all,  tlie  mitre  elegant  and  cflieiint  lutnlem  triturates  with  sfKiium  bicair- 
B  twDatc  should  bo  prescribed,  iliisbaud's  and  Heiiry'i^  magnesia,  cream  of 
tartar  in  lemonade  flavon-*!  wiili  some  p]e:t.s:iiil  and  tart  synip  (raspberry* 

»strawlKaT\-,  currant,  etc.),  will  be  fuuud  palatable,  if  iewl,  even  by  llie  most 
fastidious  and  difficult  children.  low!  eitrate-of-maj»ne8ia  lemonade  Is  usu- 
ally well  taken  by  ukh>r  children.  A(\er  the  laxative,  a  hot  miisturd  foot^ 
bath  will  prove  most  grateful  to  the  ]mtleut,  as  it  tends  markedly  to  relieve 
tlic  iDtenw  eepJialalgia  of  the  in\*aHton.  In  infuntrt  and  little  children,  tho 
convulsive  phenomena  which  ocoisionaliy  eiiaraetorize  the  inva.'iion  will 
tend  to  be  flhortemtl  by  a  general  mustanl  warm  Iwth  prcirared  acituiling 
to  Trousseau's  rcoommendatioiis.  Ity  simply  immersing  a  small  bagful  of 
BmustanJ-menl  tn  a  tub  of  lir>t  water  and  pressing  the  bag  in  the  water  with- 
out mixing  the  meal  with  the  wattT.  Furthermore,  potas^'tnm  biiimide  in 
espe^'ially  etfeetive  in  diminishing  the  rcHex  excitability  of  ehililitn,  and  will 
prove  more  tlian  usually  effective  in  this  (^)udition.  In  eascK  of  marked 
cerebral  hy|M'ni'niia,  and  iu  ailulls  or  adolcHcents  esjieeially,  one  or  two  leeches 
to  the  mastoid  process  or  a  few  smjdl  wet  cups  tfl  the  nape  of  the  neck  will 
greatly  lighten  and  relieve  the  heail -symptoms.  Gotnl  ju<lgment  is  necea- 
aiiy  in  the  exhibition  of  this  de])letory  trentmiut,  wliich  should  always  Ite 

I  reserved  for  sthenic  aud  plethoric  children  and  adults,  who  usually  constitute 
the  small  minority  of  the  jHjpulation  of  warm  climates.  Cold  applications 
to  the  head,  iced  in  summer,  with  etmipliorated  sedative  water,  Imy  rum, 
cologrne,  or  any  other  pleasant  evaporating  preparation,  will  always  \k  grate- 
ful, if  not  indis|K>tm!d)le,  to  tlie  patient.  This  wetting  of  the  head  should 
Always  1>e  done  in  a  thorough  and  efficient  manner,  parents  and  friends,  in 

•  tropical  eouotries  jMirticuIarly,  being  afraid,  for  some  mysterious  reason,  of 
cold  water  in  fever.  For  this  reason,  this  mcthorl  of  cooling  the  head 
should  Iw  demonstrated  to  thorn  by  the  physician  himself:  the  little  patient 
should  be  laid  acnxss  the  l)cil  with  the  head  jirojeeling  Iieyond  the  «lge, 
allowing  it  to  rest  io  a  basin  or  bowl  of  water  mixed  with  the  evn|>f>rating 
otion,  ice  being  also  addeil  if  the  initial  cephalalgia  it)  JnteuBe ;  the  head 
,d  l)e  then  gently  but  freely  douchiil  with  tlie  water  ;  a  little  s!iQmp<x>ing 
w  the  head  aidwl  by  fanning  will  complete  the  process,  and  the  iwtient  will 
be  miuie  thereby  infinitely  more  comfortable,  no  matter  what  liis  age.  By 
tliis  means  ali>uc  the  convulsive  manifestations  and  agitation  of  many  cbil- 
ren  will  be  lulled  and  averted. 

After  tliew  preliminaries,  which  are  especially  indicnl^-d  in  the  earlier 
period  of  the  invasion, — though  the  cooling  of  the  bead  as  alx>ve  described 
will  always  be  in  order  during  the  pyretic  period, — the  practitioner  must 

prepare  to  combat  more  j>crnia:ieutly  tlie  tendency  to  continued  elevTition  of 
Vol.  I.— *7 
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fceraperatiin?  ami  hyperthermia,  an  also  the  in_\-algic  and  especially  arthritic 
jMiius  whidi  clmroctcrize  the  further  course  ot*  the  discascL  Iti  the  finit 
highly  painful  stage  of  the  disease,  I  ara  satistictl  that  the  rcra(slies  usually 
trui^Ml  iu  the  mure  (x>mmuu  pyrexiie  of  (rliildreu  are  uut  to  be  relied  upoD: 
aconite,  with  li(|Uor  auiinouii  aeelatis  uml  lui^tura  pota.ssii  citratis,  (juIiuDe, 
eti!.,  all  of  wliirh  have  l»oen  faithfully  triiil  in  rhis  :irte<'lion,are  mere  placebos, 
and  ainouiit  to  nutliiii^  iu  the  way  of  set-uriug  jHwitive  relief  to  the  suflerer* 
Here  the  improved  antipyretic  ihei-apeatit's  of  the  piTsi'Ut  day  finds  an 
ailrairable  ficlil  of  application.  Thomas  (inc.  cU.)  .says  that  in  eases  exhibit- 
ing the  Hieuntatic;  type,  |»nrti<tilarly  wheu  the  tenipemture  run»  high,  ^idiun) 
salieybic  will  be  found  to  lie  very  effieieut,  safe,  and  picaiiinl.  This  expe- 
rience I  can,  with  tJie  nmjc»rity  of  ohser\'erft,  perwtjnally  wmfinn.  But  it 
cannot  be  doubted  that  even  in  tins  ty|H>  of  the  disease  atxlium  salicylate  is 
iuferior  iu  birth  it»  antithennie  aud  its  anal^-Hie  projiei'luw  to  i<ev4-ral  of 
the  synthetically  prepared  alkaloids  of  the  nromntie  series  of  the  carbon 
comjMmnds,  of  which  kairin,  thallin,  anlipyrin,  uiul  aulifebrin  are  mo6*t 
prumiueot  mcmberB.  Of  tiiese  there  is  no  question,  at  present,  a»  to  the 
superiority,  reliability,  and  «ifety  of  anlipyrin  and  antifebrin,  the  former 
of  which  has  been  tried  by  I)e  Hrun  in  the  epidemic  of  dcngin'  at  Bey- 
rout,  Syria,  already  referred  to.  Obfiervations  ou  the  action  of  these  anti- 
thcrmics  in  dengue  are  still  insufficient  and  lackinj;;  to  complete  our  thorougb 
nnderstamling  of  their  ciini]Mirative  merits  in  this  disease.  But  it  appears 
to  tlie  writer  that  no  matter  which  one  of  these  two  agents  is  employed,  it 
win  be  found  reliable  and  superior  to  the  older  fehriftij;es.  Anlipyrin  ood 
antifebrin  act  well  with  children,  (tan  lie  maile  palntahle,  es|tecially  the 
hitler,  and,  when  pru|icrly  exhibited,  seldom  give  rise  to  ul)jectiouable  after- 
effects. Argutinsky  recommends  the  following  minimal  dosesof  antipyrin: 
for  children  under  one  year  of  age  three  grains  thrict?  daily,  at  intervals  of 
tliree  hours;  for  tliuse  of  from  one  to  three  years,  five  grains;  for  children 
between  this  ngc  and  five  ycai-s,  from  five  to  b\x  grains  three  times,  at  inters 
vals  of  two  hours;  ior  diihlren  of  fnmi  nix  to  eiglit  years,  from  eight  to 
ten  grains  <Iaily,  at  inter\ji]fe  nf  two  hours ;  and  for  ehililrcn  of  from  ten 
to  twelve  years,  from  ten  to  twenty  grains  thrice  daily,  at  intervals  of  one 
hour.  The  dose  of  thallin  is  nlmnt  one-fourtli  of  that  of  nntipyrin,  but  it 
is  a  dangenms  remedy  aud  is  rapidly  being  forgotten.  Aulifcbriu  aflr»rd» 
advantages  in  tlie  opinion  of  most  observers  (Beaumctz,  Huc^iard,  S6c,  etc.) 
over  any  of  these  agents.  The  dose  is  one-half  that  of  anlipyrin,  though 
its  full  action  is  prodiicid  more  »*Iowly.  The  writer  prefers  to  use  a  weak 
emulsion  of  antifebrin  in  syrup  of  aeacia  (gr.  i-3i)  when  di.'aliug  witli 
small  children,  and  adniinisterlng  the  remedy  at  fi-equeut  inten*alfi  (half 
an  hour),  carefully  Mat<-hing  the  efiVvt  with  the  thermometer:  this  is  cer- 
tainly the  saft«>t  and  most  effective  plan  wlien  dejding  witli  eliildreu  of  un- 
known idiosyncrasif^.  It  should  be  remembered  tliat  these  i^^'nts  are  aUo 
active  when  administered  by  enema. 

Notwitltstawliug  the  worthlessness  of  quinine  in  combating  the  pure 
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den^o  puium  it  will  be  prudent  to  admiuLKter  it  as  a  rule  in  malarious 
localities,  where  the  mflrsh-poi*jn  is  coustautly  tM?oking  opportunities  to 
manifest  itself.  If  antif^'brin  antl  antipyrin  fail  in  llicir  analgoRie  effbct, 
dUoral  will  be  found  tu  be  a  valuable  agent  tu  soothe  the  puiu  aud  to  pro- 
cure rest.  IJrun  has  obtained  better  results  with  it  than  with  opium  or 
morphine  :  still,  in  some  rases  the  latter  pre|mnitinna  will  liavc  to  lie  appealed 
to,  especially  in  }|;ruwu  ehildron,  to  relieve  the  pain,  as  under  other  cin-uni- 
Btanecs  opium  and  Ita  preparations  should  be  administered  cautiously  to 
ehildren.  In  grown  children  or  in  adults  sfmie  benefit  may  be  obtained 
in  relieving  the  lui^omnia  aud  agitation  by  admiuiiitering  at  night  tlie  new 
hypnotics  sulphonal  (adult  dose,  gr.  x-xjlx)  or  |>araldchyde  (adult  dose, 
3s*-5i). 

Jjiuiment^  are  prescril)e<l  ufleii,  but  they  do  not  appear  io  aild  to  the 
orimfort  of  the  jiatient,  or,  if  of  benefit,  are  «>  only  by  iniprt^ng  the  mind  : 
camphorated  !*<>ap  liniment,  chloroform  liniment,  aconite,  cte.,  will  be  found 
BufHeient.  Digitalis  is  expressly  indioatc<d  in  very  depretweil  conditions  and 
iu  those  in  which  the  heart  apjK'urs  tu  Hufler.  In  very  tcdiouti  cases  the 
proper  nutrition  of  the  patient  is  a  matter  of  great  importance,  cepccially  in 
eJiildren  aud  old  subjects. 

The  eruption.«  call  for  little  interference:  when  pruritus  becomes  csoes- 
eive  dnrinjj  the  jierirxl  of  desquamation.  German  green  soap,  corrosive 
sublimate  soap  (UergraannV  fanmila),  carbolic  aciil  solution,  on«  or  two  jwr 
cent,  or  a  wilve  of  vaAeline  and  hydronaphttiol,  may  lie  tried  with  eK|M?cta- 
tioo  of  relief.  Aitken  advised  the  n]>pli(.iitiou  of  an  emulsion  of  sweet 
almonds  containing  ummonium  hyilroehlorate.  A  wilve  (untaining  cocaine 
hydrocblonitc,  thix'e  or  four  per  cent.,  will  Iw  found  available,  if  recently- 
Kportcd  experience  with  it  in  this  field  is  to  be  tnisted. 

Convalescence  requires  the  greatest  eare.  A  rewtnstnictivennd  analeptic 
trtatmeut,  and  gencnius  diet,  are  here  ailled  for.  The  pn-iKiralioui*  of  iron 
aud  cinchona  are  here  as  well  indicated  as  in  most  of  the  prostrating  dis- 
eaHTS  of  lr»»pi<rit  <'limafes.  The  persistent  anorexia  is  a  fi-alure  [Kviilmr  to 
the  convalesi'enci-  of  dengue,  aud  it  may  pn)ve  ver\-  ditlicull  to  overeome  it. 
Tincture  of  gentian,  bitter  infusions,  or  small  fragments  of  rhii barb-root, 
immeiliately  l»efi)re  mralf,  npi^nr  to  give  the  best  results  (Rochanl).  H. 
Key  has  found  arsenic  es|K>cially  valuable.  Nux  v«mi<'a,  in  the  form  of 
tincture,  in  progressively  increasing  doses,  accor<ling  to  tlje  plan  recom- 
mended by  MnsMcr,  of  Philadelphia,  would  find  here  an  excellent  field  of 
application.  CVHl-liver  oil  in  strumous  <-hitdn-u,  and  massage  in  all  ages, 
will  prove  especially  useful.  Fimilly,  we  would  advise,  with  II.  Key  and 
Rochard,  Fayrer,  and  other  experienced  tropical  practitioners,  the  use  of 
cttld  Itatlis  or  dourbfs  as  among  the  liest  means  to  return  to  the  ^-conomy  its 
wonted  enei^'.  If  all  means  fail  to  return  health  to  a  pnjstratcd  dengue 
patient,  the  last  rewirt  of  tropical  therapeutics  must  be  appealed  to, — i,e.,  a 
eliange  of  air,  sea-voyage,  and  clmnge  of  residence  to  a  more  temperate  or 
Qold  climate. 
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Definition — Cholera  Infe<!tiosi  or  ABiatira  is  an  infectiaus  diseflse  of  a 
epeeilic  cliaracter,  due  U*  a  8|»tvifie  ap?iit  which  primarily  nttnrka  the  intos- 
tiiial  caiutl.  Thb  ay;fut  h  truimfxtrtuhle  Irtmi  pluce  tu  pIa<:-«^,  and  is  endowed 
with  the  p(}wcr  of  rapid  multiplication,  both  within  and  without  the  human 
orjpmism,  iiihIit  favorable  circiim^taneea. 

This  agent  is  in  all  probability  a  vegetable  parasite, — namely,  the 
comma  bacillus  of  Koch.  In  the  process  of  development  and  growth  of 
this  parasite,  lioth  within  and  witliout  the  human  body,  a  i*|>«'ific  poison  or 
piomahe — a  cliemieul  ulividoid  [Mssessing  specific  chemt(.-ul  uud  physical 
pro|>ertios — '^  pixxluced  ;  the  primarx-  actioD  in  the  human  gystom  ii*  upon 
tlie  mucous  membrane  of  the  inte»(tinal  canal,  cliiefly  the  i<mnll  intestine, 
and  the  ultimate  n^ult  is  the  desqnamatiun  and  destruction  of  the  epithelial 
elements. 

This  poimn  eIal>orated  in  the  intestines  is  abwrlied,  pmduops  an  inflam- 
matory* irritation  of  tiie  tissues  immediately  underlying  the  epitliclia,  and 
finally  entei^  the  blood-circulation.  In  the  bIwKl  it  attacks  the  red  cor- 
puftclcH,  causing  destnirtinn  of  some  and  alteration  of  the  function  of  many, 
and  it  causes  great  disturbances  of  the  nervous  system,  the  gravity  of  ite 
effects  falling  principally  upon  the  vasomotor  and  respiratory  ecntrca. 

The  infecting  agent  exists  in  tiie  intestinal  ctmtcnts  of  tliose  suffering 
from  the  disease,  and  is  discharged  with  the  alviuc  evacuations,  and  some- 
times also  with  the  ejections  from  the  stomach.  Both  dtjecta  and  ejccta, 
hence,  contain  the  iufcrtiotm  principle,  and  under  favorable  eircumBtanccs 
are  rapable  of  ci>nveying  the  disease,  either  dii-ectly  or  indirectly,  from  the 
sick  to  the  healthy.  Chotcra  Aslatica  U,  thercforf,  an  infetihiig  fii^ra^,  and 
u  cajiahh'  of  hcinff  ronvejfed  fi'om  penton  to  person  and  from  place  to  j^ace^ 
and  under  fnmrahie  circumMances  of  becoming  tpidfmic.  It  should,  con- 
sequently. Ix"  pniperly  named  cholera  in/fclioga. 

Means  and  Manner  of  Infection. — Since  the  infectious  agent  exists 
in  the  evacuations  Iwtli  fi*om  the  stomach  and  from  the  anus,  various  mate- 
rials become  capable  of  conveying  the  infection  of  thi«  disease:  such  as 
clothing  si>iled  with  this  matter ;  luiuds  luuled  with  it ;  articles  of  food  and 
driuk  whid)  have  been  coutaminated  witlt  it.     It  is  by  means  of  soiled 
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(otliing  aud  |MTsoi)al  oflects  xipou  wliieli  this  agent  is  prPsor\*cd  iu  a  more 
or  less  muist  condition  tlmt  the  infwtinUB  principle  is  convpvrti  lonj;  ilim- 
tam<e^  lH>tii  by  lainl  and  by  sat.  The  (X^ntluniQatiou  of  wateiTonrses  and 
I  streams  by  v<imit  or  dojcota  is  pcrha|ts  tlic  mmt  tmiucnt  and  wr- 
(ninly  the  miwt  nipid  nimtiK  nf  pnxlu(-in<;  a  nuddt'n  aud  wiilfly-oxtc-ndrtl 
iii)tbrf:ik  of  diuk'ra  infuctiorta.  The  watcrit)Ui;ics  aiv  iii»t  mfrctjnctilly  also 
contaminuU-d  by  washing  therein  the  jioi-sonal  oftbcts  of  cholera  patients. 

Rx^nlinj;  the  o>mma  UifillnH  of  Kot^h  as  the  tnfectionH  agent,  it  has 
been  fslablit*hwl  by  uuniemus  and  exuet  exporinients  timt  (his  microbe  is 
not  only  able  to  live  for  a  considerable  len^i  of  time  in  water,  but  is  even 
capable  nf  onnrmons  nniltipltt^tion  therein,  t-siH-eially  if  the  water  «)ntain 
a  <xTtain  atiKMiiit  of  organic  or  vegetable  nmterial.  The  use  of  sueh  con- 
taminatcd  water  for  driiikinjr,  bathing,  and  culinary  puq)cec8  is  perhaps  the 
most  frcfjucnt  mode  of  iutnxliietion  iuto  the  Uuiuau  orj^auism  of  ibe  eontn- 
gious  principle  of  cliolora  infectiosa. 

The  universal  pmetitv  of  ibe  watering  of  milk  also  renders  this  ailicle 
exceedingly  and  especially  dangerous  to  cliildren  during  periwls  of  the  ]>rcv- 
a]en<«  of  cholera ;  and,  where  extensive  and  Hudden  local  imtbivakH  of  the 
disease  cannut  be  attributed  directly  to  the  use  of  coutainiuatcd  water,  it  is 
penerally  the  milk  which  conveys  the  cause  of  inieetion.  Other  articles  of 
f<Kxl  are  in  a  far  le.iM  degree  liable  to  cntitamination,  but  there  are  numerous 
examples  of  infection  occasioned  by  thoughtless  or  aecideutnl  contmuiuatiou 
of  vegetables,  fruitji,  and  other  nutritive  material.  Experience  has  nbun- 
danlly  pntved  two  laws  which  have  an  impfirtant  Ix'aring  upon  the  spread 
of  ebulera.  The  leudeiuy  lu  infirtiiin  varies  exeei-diujrly  among  individual!*, 
and  is  with  the  vast  majority  exceedingly  small.  Disturbed  conditions  of 
the  digej4live  appamtns  greatlv  increst-se  the  sufteejitibilitv  of  an  indivlibinl 
and  n-udcr  him  tiir  more  liable  to  au  attack  after  exiMisnre  to  the  iufei-tion. 
It  18  exitwlingly  improbable  that  the  infections  principle  is  ever  conveyed 
to  tjie  htnlthy  by  the  milium  iif  tlieair:  it  is  certainly  never  transjxtrtwl 
to  any  considerable  distance  in  this  manner.  It  is  vcr>'  doubtful,  if  eveu 
possible,  that  infection  may  take  place  through  the  lungs.  It  is  certain  that 
it  cannnt  lie  efl'ecte<l  by  eutaniHuis  absorption.  The  disrnfte,  therefore,  cannot 
l)c  pro^u'rly  termed  truly  contagious  in  the  common  use  of  that  word.  It 
is  extrenjely  duubtful  if  there  be  a  single  well-authenticoled  case  ujMin  record 
where  the  disease  ha.'4  Ikvu  cr)nveyiil  in  any  other  manner  than  by  the  intro- 
duction of  the  iufcctious  prineiple  int«i  the  stnniach. 

Still,  regnnling  the  comma  bacillus  of  Kwh  as  the  infecting  B^cnt,  it 
has  been  abundantly  proved  tliat  the  normal  acid  juices  iif  the  stomach 
ore  capable  of  destrnyiug  it.  It  is,  thercfnii',  not  surprising  tliat  the  ex- 
amples are  midtiplied  where  water  and  other  ingesta  knuwn  to  lx>  infected 
have  beeu  swallowed,  intentionally  or  aci;identally,  by  heallhy  persims, 
without  harm.  If,  however,  this  living  infectious  principle,  tlie  comma 
bacilli  of  Ko<'h,  psenpe  beyoml  the  pylorus  and  paw  into  the  small  intestine, 
the  oontentjj  of  wlucli  have  au  alkaline  reaction,  multijilicalion  with  euor- 


902 


CUOLERA    rNFECTIOSA, 


mnuE  rnpidily  tlien-iii,  i'!ulM>ratioii  in  (^unsidemble  (|uantity  of  the  |M»uumuiu9 
ptomaiiio,  uikI  tlie  c^tuMi^ihuicut  oftbc  disc-iuit'  which  wc  nxogaixc  as  chulcrm 
infoctiosa,  become  possible. 

Prophylaxia. — Tht;  i-oiisiileratious  already  advauced  Biiggeet  tnorn  or 
ln4u  n-lial>lf  prophyhictie  iiR-u^urei».  Xi'  the  stomach  be  pro[M!rly  guaiUcii 
gainst  the  introduction  of  the  living  infecting  principle,  the  individnal 
will  Ih*  ueoK^orily  pn>le(!te<l  a^iiist  the  daii>;er  ul'  an  atlai^k.  ProtLirttve 
lueasuri's  may  be  fotisidcred  i'nmi  two  staud-puints :  tiivl,  with  rcganl  to 
the  pereon  suffering  from  an  attack  of  the  disease ;  second,  with  P^ard  to 
the  heahhy  individual  ex|»oseil  to  inf(*<*tiou. 

A.  WitJi  regard  to  the  |>erdon  suHering  from  on  attack  of  the  disease: 
The  evacuations  fmm  the  Rtnmach  and  the  bowcU  shonld  he  imniwliately 
disinfected;  wlicn^  tlii:^  \»  thon^ughly  aix'onijili^hed,  it  it*  ini|H)Ssi))le  for  the 
infection  to  spreail  beyond  the  attacked.  The  dcjecla  and  the  vomited 
mutter  should  be  posted  into  a  ve&scl  containing  a  (]iiart  or  more  of  a 
strong  solution  of  carbolic  acid^  one  {lart  to  twenty  of  wat4^^;  and  immedi- 
ately aAcr  the  evacuation  a  sufSeient  amount  of  the  disinfectant  slioiild  be 
adde<1  to  make  the  whole  qimntity  etiual  to  the  bulk  of  tlie  evaenoictl  mate- 
rial ;  the  whole  should  iIh'd  be  gently  stirred,  and  aflorwaitls  allowed  to 
stand  for  fifteen  to  twenty  minutes*,  when  it  sliould  be  ninoved  and  emptiiJ 
into  a  pit  contaiuing  unslacked  lime,  and  be  immediately  covered  by  a 
quantity  of  the  same  material.  If  cirenmstanees  render  it  ini|K>ssih1e  thus 
to  di»^fKi»t^  of  (he  disiuftHiixl  evai-iiations,  they  should  Iw  cjuptietl  into  a 
lai^  earthen  vessc>I  euutaiiiiug  a  qnautity  eijiial  to  their  bulk  of  a  solution 
of  bichloride  of  mei*euri*,  one  jiort  to  a  tlmiisand,  and  stirred  thoroughly 
thercMn ;  after  remaining  there  for  an  hour  or  more,  they  may  lie  emptied 
into  a  drain  wliicli  leads  to  the  sewer.  The  clothiug  of  the  patient,  as  well 
as  the  soiled  iK'tl-linen,  inimeiliately  after  removal  should  l>e  disinfecte<l  by 
thorutigldy  soaking  for  an  hour  or  more  in  a  large  quantity,  more  than 
suftieicut  to  cover  thenj,  of  a  sti-ong  solution  of  carUjIic  acid,  one  part  to 
twenty ;  or  they  sliotikl  l>e  immediately  subjectc*!  to  the  prolonged  a<-tion 
of  boiling  water  or  st<>am.  Tlie  anus,  hands,  and  mouth  of  the  patient 
should  also,  inimfKliatily  after  an  evacuation,  l>e  w:islied  with  a  disinfc^taut, 
— in  tliis  ca*,  hoM'cver,  weaker  than  above  indic-ated,  say  one  part  to  ten 
thousand  of  bichloride  of  memur}'  and  water,  for  the  anus  and  hands,  and 
fi>r  llie  moutii  water  t*Iightly  acidulated  witii  sulphuric  aeid.  The  bauds  of 
the  attendants,  also,  should  be  waslied  with  the  same  Avenk  solution  of  bi- 
rhloride  of  mercurv'  after  hanilling  the  patient.  I'nder  no  circumstance) 
should  the  attendant,  or  any  one  else,  eat  in  the  same  rcK>m  with  the  sick ; 
and,  as  an  invariable  nde  which  should  he  scnipulously  oliscrved,  no  person 
who  has  iKwn  in  <lin'et  coutait  with  the  sick  or  with  any  of  his  ^K>rsiinal 
effecta  should  cat  without  first  thoroughly  eleflusing  and  disinfecting  tlio 
liands. 

B.  With  regard  to  tiie  healthy  person  ex|H>sed  to  the  infectious  principle 
of  the  disease :  Remembering  what  has  already  bccu  remarked  conccnung 
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an  innva«ipf!  siisrcptibility  to  infoetion  liy  reawsn  f>f  disturbance  nf  tlie 
digi'itlivf  u]i)jumltLH,  it  is  strviiuouiily  iiisistfil  upou  Lliut  nil  eaiiiit^i,  trf  wliut- 
cvor  iialuro,  of  di^turlMmt-e  xA'  the  iuuctiuns  ol'  the  stoiuaeh  nitd  iDlcstiDc>a, 
shouKl  be  8tinlioiis!y  avoidcxl :  such  as  inttmpnraiice  of  all  kimlsj  either  in 
drinkin;;  or  in  eating ;  all  irregtilarttios  of  [H'r>iunal  luthiu,  eiliitT  as  to  time 
of  meals,  otvupalion,  exercise,  or  hours  of  sleep ;  ali  eiuotioQal  exeiteniL*uts 
shoiihl  be  removed  ;  in  ghnrt,  everi,"  ciriTiimslanee  whltJi  exjterience  has  sliown 
may  exen-iso  a  di.stnrbiuf;  iiiHuentx;  upon  tbei4C>  important  funetionn  should 
be  tarefully  guartied  against ;  tlic  use  of  articles  of  fiMj<l  which  are  liable  to 
OmtHton  tndif^tion,  or  to  caiiKe  an  uuuaual  nr  untu^ltliy  activity  of  tlie 
di{!;estive  appanihifi,  should  Ijc  interdicted;  the  child  should  \n:  cai-efully 
prevented  from  indulging  In  exhausting  gjKjrt  or  cxerrise,  and  should  be 
carefully  8liii>Ide<l  a^inst  intemperate  wither;  it  is  all-iui[>ortant  Uiat  the 
fnnciioim  of  ihe  skin  should  be  kept  it^uhir  and  active  by  a  Hufticient 
amount  of  6ea*iuablu  clothing  by  day  and  by  night ;  |iartieular  care  should 
l>e  taken  that  revidsions  of  blood,  produced  by  chills,  fmrn  tlie  cutaneous 
surface  to  the  intenial  oi^ns,  eaiMwially  (he  alxlominal,  may  not  occur, 
and  in  this  mnuectiou  it  is  strongly  rcctjmmended  that  the  alHJonien  1hi 
enveloped  nt  night  by  a  bri.>ad  Uuid.of  flaunel,  in  order  timt  during  the 
restlessness  of  the  little  one  in  sleep  the  skin  of  the  abdomen  may  not  l>e 
exp^isod  to  the  direct  afrtion  of  the  air ;  cold  baths  should  Ik;  avoided  ;  the 
surface  of  the  ImxIv  should  be  washe<l  at  nut  t<>o  fi-equent  intervals,  by 
sponging  with  tepid  water,  and  aflerwanlfn  dried  thoroughly  by  vigorous 
rubbing  with  a  rough  tuwel ;  nu-anwhile,  the  btjdy  nlioiild  !«•  prfpt(vte<l  tVom 
draughts.  Irregularity  aud  intem|ieiunce  in  cnting  and  drinking  havealready 
been  alluded  to.  It  is  ini}>ortanl  that  the  little  one  be  prevented  from  imbi- 
bition of  large  quantities  of  water  or  otlicr  fluid;*  at  iutervnla  between  mrali*, 
for,  if  there  were  no  other  rensnu,  it  is  a  well-known  physiological  fact  that 
in  tlie  intervals  of  digestion  the  reaction  of  the  gastric  juices  is  nentml  and 

,etime.<t  oven  slightly  alkaline.  If  contain inati-'l  water  or  milk  should 
be  swallowed  in  large  quantity  tbiring  this  inter\'Ed,  it  h  clear  that  the 
pntlwbility  of  the  living  infecting  i^nt  passing  through  the  pylorus  into 
liie  small  intestine  is  grtutly  increased,  and  the  [>ossihility  of  an  attack 
much  enhanced.  In  a  house  where  a  cholom  |*ationt  is  suffering,  tlie  chil- 
dren »<honh]  Ik*  kejit  out  of  the  sick-room.  Rut  if,  as  often  (Krnre  among 
the  class  of  i>eople  who  are  mostly  the  sufferers  from  cholera, — Uie  prwr 
and  the  s<pialid, — there  be  only  one  common  room  for  the  use  of  the  fhtuily, 
the  child  should  on  no  account  be  permitted  to  (KH-npy  the  same  l>ed  as  the 
side,  and  sliould  during  the  day,  as  also  during  the  uight,  Iw  kept  as  much 
ns  possihie  from  contact  with  the  siek-VKfl. 

Attenticm  to  the  pn'pamtion  of  fotnl  is  a  matter  of  extreme  imi>ortanoe 
to  all  persons  exp^jsed  to  the  infection  of  cholera,  and  esperially  to  chil- 
dren. It  goes  without  saying,  that  the  materials  consumed  should  be  per- 
fectly fresh  and  sound  in  every  re»pe(!t,  and  that  the  water  and  mtlk  em- 
ployed should  be  absolutely  free  from  the  living  infi-cting  principle,  as  woU 
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03  pnrc  ami  lipolthy.  As  a  ptiarantc*'  aj;;:uii.st  tlip  pissihility  orinfeciion  L^ 
miADH  uf  the  water  or  milk,  birth  uhaultl  \k  thoixHighlv  lx>iU>(]  bcibre  uee, 
aiid,  as  it  is  possible  for  the  cboleiti-miorobc  to  multiply  rapidly  both  in 
water  and  in  milk,  thew  articles  hIiuuM  nut  \>c  used  esficpt  after  ven'  recent 
boiling.  CuH'ce  uiid  tiu  ^hutdd  l>c  rtxaxU^  made  aiid  ncrvt^i  fuA,  All  foud 
should  be  Oiorotu/hly  and  reventfy  cooked.  No  raw  food  of  any  dcsoriptioD, 
eacwpt  jKMitfibly  a  iniidi-rute  quautity  of  perft-clly  fri'tfh,  riiK",  and  absolutely 
clean  fruit,  should  be  iiiteu.  ^ikiladn  aud  other  such  uhiehf»  t^huidd  be  intrr- 
dktal.  Bread,  as  well  as  butter,  shuuld  be  carefully  prutw-ted  against  tlio 
possibility  of  eoMtnmluation.  The  culinary  utcnails  and  table-ware  gliould 
be  serujjidotufli/  dmn^ti  with  boiliug  water. 

The  hygienic  cimdition  of  the  dwelling  and  its  surroiindiiige  should  be 
made  as  perfect  as  possible.  All  decayiug  animal  or  vegetable  matter 
gliould  be  removed.  The  lionstMlrflinM  nhouhl  Im?  fnv  and  clean  and  fliii-hcd 
with  a  sufficient  amount  of  water  at  ifllcr\als,  fulluwed  by  the  emptying 
therein  of  a  liberal  quantity  of  strong  eoliition  of  copperas  in  water,  or  of 
a  tive-pi^r-itenl.  wilution  of  (urbolic  acid.  Tlie  iT«ft-piis  and  l)»e  privies 
should  be  kept  clean  aud  free  from  odor  by  the  use  uf  uuslackcd  lime, 
large  quantities  of  copperas,  or  other  simitar  inexpenKive  materials.  Tbc 
supply  for  drinJ:int/-wtttiT  shuuld  be  acrupu/oudi/  guarded  Jram  pomhit 
contamination  of  any  hiiwl. 

Among  the  precautions  to  be  enforced  against  a  threatened  attack  of 
cholera  infwAiosi  in  any  one,  but  wpeirially  in  tlie  young,  one  of  exceeding  ■ 
imiKtrtance  is  watL-hfuliiess  over  the  coudilluu  of  the  alimentary  camil.  In 
a  large  nunil)er,  |)orhaps  the  majority,  of  instances,  an  attai^k  of  chulera  it> 
preceded  some  honn*  or  days  by  derangements  of  the  digestive  apparatus^ 
such  as  distress  or  a  eenso  of  fulucss  or  heaviue^  in  the  stomach,  of  gas- 
tralgia  or  nausea,  or  of  occasional  vomiting ;  or  the  disorders  may  be  limited 
to  the  intestines  only,  and  l>e  manifested  by  vague  general  abdominal  uncfisi- 
ncss,  or  slight  fleeting  pains,  or  active  peristaltic  uiovemeuts  which  can  be 
seen  or  felt  through  the  alHlonuiial  walls;  and  all  or  any  of  these  may  be 
ansiMTiatetl  or  ewl  with  diarriia'a,  and  sometimes  with  tendtmcy  to  dispropor- 
tionate prostration;  or,  again,  the  disoixlera  of  the  stomach  aud  intestines 
may  be  combine<l. 

If  thes(*  disturliances  of  the  alimentjiry  tract  are  promptly  diseovcrcd 
and  rcmc<1icd,  many  an  attack  of  cholera  will  be  thereby  avoided.  In  sncfa 
coses,  absolute  rest  in  lied,  and,  if  possible,  also  total  abstinence  for  a  day 
or  two  from  RkkI,  should  be  enjoiued  ;  if  tliere  lie  reason  to  infer  the  pres- 
ence in  the  fiiomaeh  of  uudigcsted  food,  a  single  emetic  dose  of  ipecac 
should  be  administered  ;  or  if  there  be  visible  peristaltic  movements  of  the 
intestines,  or  diarrhea,  tljcse  shuuld  be  coiitrulled  respi*ctivp!y  by  small 
doses  of  opium  in  a  eonvenieut  form,  and  of  such  drugs  as  salol,  naph- 
thalin,  salicylate  of  hisnutth,  or  annlogons  compounils. 

What  lias  been  tiuis  far  said  applies  especially  to  individuals;  b)it, 
unfortunately,  in  this  disease  public  interests  and  rclatlous  must  also  be 
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toad  frum  this  stand-poiot,  do  long  as  there  are  in  Oie  locaiifji  only 
a  few  8catier&i  raxex  of  t}\e  tlUaufr^  the  utmcwt  efforts  should  ho  nuwly  to 
jin-vetit  the  t^tablisliiiieiit  of  hd  cjtUlcmic. 

The  prcscDce  of  the  ooimna  bacilli  of  Koch  in  the  alvine  ovacimlions  or 
in  tlic  vomit«l  material  fnmi  a  niuspiciiniiM  t-asc  anew  drt*'rminr<I,  tlip  diitv  of 
the  att4!U4liii^  phy.^iduii  and  uf  llti:  healtli  uR'u-cr  lx!Ct)tiu-8  plain.  Tlie  BuJt-ty 
of  the  other  luiuatcs  of  the  dwelling,  and,  what  is  of  infiuiti'ly  gioater  im- 
portflnce,  that  of  the  gtrwrnl  community  as  rt^anls  pul>li<;  hcaltli  nud  i-oin- 
inert'ial  intenr^t^,  Uemaud  tlut  die  uiuMt  skilful  and  iiiti-lligeiit  phviuciuju 
and  uurs^s  be  procured  for  the  sick  and  keyt  in  comUiul  affendattee.  If 
tlie  dwelling  1m?  a  hovel  of  the  poor,  an  U  usually  tlie  rase,  the  inmates 
sliould  be  removed  without  delay  to  elean,  healtldul^  and  comiiuxliona 
qturters;  if  the  attacked  is  alivady  iu  a  desperate  condiliou,  where  every 
prolonged  disturbance  increases  the  probability  of  a  fatal  temunatlon,  be 
should  not  Ih>  moved. 

lniL-4mueti  as  the  safety  not  only  of  tlie  hi-altb  and  trade  of  the  [mpula- 
tion  of  the  locality  involved  and  its  immediate  surrouodings,  but  also  of 
those  of  p'eat  stat^  ami  sometimes  nations  In  c'omniunicati(ut  with  tt,  iff 
seriously  threatened  by  the  cseain'  and  spread  iif  the  inftH-tious  printtlple 
elaltoratcd  in  and  dis<.-har||^  from  the  intestines  of  the  person  suiferiug 
an  attack  of  eliolora  infeetiosa,  skilful  and  etUL'^tant  attcndauoe  is  im)>cra- 
lively  eulk-d  for,  and  should  hi'  pnivideii  at  the  public  ex|M'ns('.  Fnrtiier- 
more,  that  s^ame  public  has  a  jtammouiil  interest  aud  alisolute  right  to  lie 
OJtsurni  that  every  rational  jireiantion  against  the  spread  and  dissemination 
of  the  iiifi-(;tioiis  agent  its  scrupnioiisly  and  consi-irutionslv  eiifon'efl.  This 
is  tantamount  to  sayiiif^  thai  tliu  eare  of  tiie  aitaclvL-d  aud  of  thi*  dwell- 
ing, OS  well  as  the  custody  or  close  sun-eillance  of  all  persons  assoeiated 
or  in  n>mnmni<atinu  with  }iim  or  it,  should  l>e  under  the  strict  t'onti'ol  and 
dtroctiou  of  the  jojpar^lizfd  public  lltrouf/h  /fe  oim  inUUifjeid  and  rcapon- 
abie  at/enlx.  The  prt^-ention  of  the  spread  of  infection— of  such  enormous 
im|K»*tiuux'  to  liie  piibli*! — slmuld  uu<ler  no  e.innimslanccs  whatever  Ije 
tnistwl  iu  any  degree  to  tlie  ignoranc-e  or  i-an-lessuLiM  ur  coullictiiig  interests 
of  the  inmates  of  the  infected  dwelling ;  neither  sliould  it  be  left  to  the 
chantv  of  unc-eilainty  thningh  the  incompetcnfr  or  n<^lect  or  whimsical 
notions  or  perrKuial  interests  or  lack  of  antliority  of  the  jirlvate  physician. 
Of  course  this  means  temporary  iuvasion  of  the  private  rights  and  restriction 
of  the  ])crsi)ual  lils'rty  of  a  few  individuals,  whose  ftwn  security  is  thereby 
cnbaoceil.  liut  the  public  safely  demands  a  tcmporar}'  sacri(i(\>  of  private 
rights  under  these  circumstances,  and  there  should  be  no  hesitation  or 
vacillation  in  requiring  it 

It  is  obvious  that  the  evacuatious  of  the  intestinal  (Sina!  of  the  attacked 
should,  without  liws  of  time,  Ix*  carefully  disinfected.  But  by  no  nic-aris 
aU  suflering  an  attrn'k  of  cholera  infe(*tiosa  are,  esptviolly  in  the  earlier 
stages  of  the  disease,  so  ill  that  they  cannot  Ijc  out  of  U^I,  and  even  out  of 
doora  engaged  in  their  ordinary  vocations.     Yet  experience  luu  abundantly 
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provi><3  llmt  those  suffering  "a  walking  altat-k"  cai-n*  ia  ihoir  int< 
canal  the  infectiftiia  ogrnt  of  cholera,  and  are  capable,  under  i  ^ 

cumstanci-s,  of  e^lalili^bing  a  centre  of  inferlinu  whcTPver  in  their  mov^ 
nicutit  tbey  may  clmncc  to  void  those  uit<'stiuul  c^nitentB.     Ueoce  the  oi 
sity  of  Teni])oi-arily  restricting  the  libeny  of  all  inmates  nf  the  inl 
dwelling  aud  of  all  |H_-i-M)ns  iu  elt>i4e  comuiunicaiiou  with  it,  whether  at 
time  of  inteetioQ  they  are  evidently  suHmng  or  not.     All  such 
should  be  i^nbired  and  kept  umlcr  strict  surveiJIun<^-e  until  the  extreme  limit 
of  the  peritxl  of  iueulKitioti  (;«iy,  Jive  days)  ha*  fully  elap;ied,  eoiatiinff^ 
the  comnicHixmcnt  of  the  mtrveUlajux.     If  duriug  tlicae  five  days  oo  Mgu 
even  a  slight  or  "  walking  attack'*  has  made  its  appearance,  and  finally  ii 
cukure-teHt,  as  bereartcr  deiicribed,  of  tlu'  ficoiw  has  indicated  tlie  abivi 
of  tlic  comma  bacilli  of  Kodi,  the  individual  ten)]K)rarily  rcstraiocd  uf 
liin-rty  both  for  his  own  benclit  aitd  for  that  of  the  public  may  be  without 
danger  n:sitore*l  again  to  the  full  enjoyment  thereof. 

As  i^uggi-siion^  for  Lbc  pnutic:!!  application  of  public  mvaaanm  o(  yn- 
ventiou,  we  incorporate  here  an  alkstract,  which  we  cummumcated  lo 
J/tv/jcn?  AVjm,  Octol>er  lo,  18H7,  of  the  section  on  Preventiun  com| 
in  our  Official  Reiwrt  of  Cholera  in  Europe  and  Imlia,  IHHi  lo  IK80 ; 

"Measures  of  jin-vention,  to  give  the  greatest  |MM^iblc  guarantee 
success  in  extingiiit^hing  an  incipient  epidemic  of  cholera,  should,  in 
tirst  place,  l*e  biwtvl  u[H>n   the  must  exact   knowledge  we  pimaam  of  the 
eaugc,  mtxle  of  attack,  aud  manner  of  spread  of  the  disease ;  and,  in  iJir 
Bccoud  place,  these  measures  should  be  iutclligently,tlioroughly,  aud  rigidly ^Ij 
cuforcMl.  ^^ 

"  What  art!  tlie  conslderatious  involved  in  the  first  (alegorj'  ?  Prohablr 
niue-tenths  of  intelligent  and  cxjwriencod  physicians  all  over  the  worU, 
e^'cn  including  those  of  India,  liave  for  years  atlmitted  tbui  ihere  is  meat 
convincing  piiMjf  that  the  active  cause  of  the  diiicaae  ia  a  sj>ecific,  malcriil. 
living  entity,  of  extremely  minute  sia?,  endowed  with  the  power  of  eelf-pnif' 
ogation  and  of  ex<i:>eiling]y  ra)>id  multiplication  in  enormoiut  nnndii*ni:  thai 
among  animnU  it  naturally  attacks  man  alone,  assailing  him  only  by  wt.y  <^ 
the  intestinal  mnal ;  that  the  evocuaUous  from  the  buweli^  contain  the  actin 
K-auM'.  of  the  disease,  and  that  when  thi«  agent  in  any  manner — as  ihpn^^ 
drinking-water,  milk,  fmxl,  or  the  luuKlling  or  woAbiiig  of  ooniaminatHJ 
]>erBonal  effects,  etc. — reaches  the  iutestiiics  of  another  suscqitible  {xnO) 
the  disease  may  be  thereby  transmittcti  from  the  sick  to  the  healthy ;  tint 
the  active  agent  existH  in  the  diycria  of  the  ]iglilef>t  and  most  impenvjitit*!' 
no  less  tlian  tlic  t^evcrest  and  most  deadly  tbrma  of  ilic  disease,  and  is  kwt«i 
to  be  transpoiiahlo  from  place  to  place  through  the  movrmentn  of  man  ao^ 
his  persmtal  effi'dy. 

"Pnx-eeiling  fixrm  this  basis,  logical  deduction  and  comiooo  cxpcrintf 
alike  demonstrate  the  a1]AoIute  necoesity  and  efficiency  of  socb  mcasiin*  of 
prevention  as  the  folhiwing: 

"  a.  Spenly  rcci^uitiou  aud  isolation  of  the  eick ;  their  proper  treat- 
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ment ;  absolute  and  m[>i(l  destruction  of  tlie  iuicctious  agent  of  the  disease 
uot  only  in  the  dejeota  and  vomit,  but  al^  in  clothing,  bedding,  and  in  or 
upon  whatever  rIsp  it  finds  a  resting-place. 

"6.  The  ooDvalesix-ulb  should  remain  i»ilatcd  from  the  healthy  bo  long 
AS  Uieir  stools  possibly  contain  any  of  the  infecting-  apont ;  befitrc-  mingling 
Aj^in  with  the  wi'll  thcv  Hhotihl  be  iiumersed  in  a  disinfecting  Lath,  hihI 
alleruanl  lie  clothed  from  the  skin  outward  with  perfectly  clean  vestments 
which  cannot  possibly  cfintain  any  of  thr  infci-tions  material. 

"r.  The  dead  Hhmild  be  well  wnijfped  in  doth  tliomujihly  tiatunittxj  in 
a  soluliou  of  corrosive  sublimate,  one  to  live  hundred,  and  without  delay, 
cort^,  or  lengthy  ceremonial,  buric<l  near  the  place  of  death  in  a  deep 
grave,  remote  as  iKMsilile  from  wiit<.T  which  may  under  any  circumstances 
be  used  for  drinking,  washing,  culinarj-,  or  other  domestic  purposes.  (Cre- 
mation, of  wmrse^  is  by  far  the  safest  way  of  di.^poslug  of  cholera  cadavers.) 

*vi.  Tliose  handling  the  sick  or  the  dead  should  Iw  «iroful  to  disinfect 
tlieir  hands  and  soiktl  clothing  at  once,  and  especially  bt^fore  touching 
articles  of  food,  or  driukiug  or  culinary  vessels. 

"  e.  In  the  case  of  maritime  quarantine,  the  well  should  be  disem- 
liarked  and  placed  iin<ler  ob^^-rviit ion  in  tjuiirters  ii|iactous  cu(»ugh  to  avoid 
crowdiag,  and  so  well  aj)|x>inted  and  furnished  that  none  will  suffer  real 
hardships. 

"/  Once  having  reached  the  station,  those  under  obser\'ation  should  Iw 
ae]>arated  in  groups  of  not  more  than  twelve  to  twenty-four,  and  the  vanoua 
groups  should  under  no  pretext  intemiingle ;  the  quarter  for  each  group 
slionld  affonl  slationary  lavatories  and  water-ch»+'t,s  in  perfect  working 
condition,  adiH^uate  t*)  the  needs  of  the  individuals  itmstituting  the  gnmp, 
and  supplie<l  with  pro|x;r  means  of  disinfection ;  tlicre  should  be  a  bed 
raised  alwve  the  rtwir,  pro|H>r  coverings,  and  a  chair,  for  each  niemlxT  of 
the  group,  each  jwi-sun  being  requii*wl  to  use  only  his  own  lutl ;  then- 
should  be  a  coimnoa  table  of  sufHcient  size  to  seat  around  it  all  the  mem- 
bers of  the  group,  who  should  be  served  their  meals  fn)m  a  cvntnil  kitchen, 
and  with  tidde-fiirnitiire  Ijelungiiig  to  the  station  and  cleaneil  by  the  eumnion 
kitchen  scullions. 

*'»/.  Drinking-water,  free  from  possil>]e  contamination  and  of  the  best 
quality,  aliould  be  distributed  in  tlie  ipiart^'n*  of  each  group  as  it  is  needed, 
and  in  such  a  manner  that  it  is  received  in  drinking-eups  only ;  there 
should  be  no  w.nter-hncketfl  or  other  large  vesaels  in  which  hundkeri'hiefs, 
snuill  vcst4nent^,  children's  diapL-rs,  etc.,  cau  be  washed  by  the  menilicTg  of 
any  group, 

"A.  Immediately  after  Wing  separated  into  gronjw  in  their  resiwrtive 
quarters,  ever>'  person  under  ol»servation  shnuld  U;  ubligi'd  to  strip  and  get 
into  a  bath  (a  disinfecting  one  is  preferable),  aud  afterward  Ik-  clothetl  with 
froBh,  clean  vestmentH  from  the  skin  outwartl.  Every  article  of  elotliing 
previously  M'om  shnuld  be  taken  awiiy  and  prnpi'riy  disinfecl«l, 

"  i.  Then  all  the  personal  cUectii  ahould  be  at  uuw  removed  to  a  separate 
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building,  washed, — if  possible, — ami  thoroughly  disinfected,  or,  if  nprcs- 
Bary,  destroyed.  After  di^^iufectiou  they  should  he  iciuiiorarily  relumed  to 
the  members  of  groups  when  occasion  requires  a  furtlicr  change  of  elutbing. 

"  L  Under  do  circunistanees  whatever  ghoultl  washing  of  elothing  by 
those  under  oh»«orvatiuu  be  pcrnittted.  All  usetl  cluthiug  should  be  first 
tiiuroughly  disinfet-ted  (by  boiling,  when  possible),  and  then  shuuld  he 
clefiTiiMxl,  the  (lininfet'tion  and  %VHshing  being  done  by  a  sufficiently  trained 
aiMl  absolutely  reliable  corps  of  employees  supplied  with  adequate  appli- 
ances. 

"  L  All  those  under  olwervation  should  be  rausteretl  in  their  own  quai*- 
ters  and  l>e  subjected  to  a  dose  medi<'al  insiKxHion,  ir-hUe.  on  Uieirfcei,  at  least 
twice  every  day,  in  order  to  discover  and  isulate  as  soon  as  poesiblc  new 
CBsem  which  may  develop ;  and  uf  amrse  tlie  clothing  and  bedding  of  these 
new  oues  should  be  tnaitwl  without  delay  in  the  manner  alreaily  mentioned, 
la  the  mean  timtj,  a  watch  should  ho.  set  over  the  watiT-closeta,  for  the  pur- 
pose of  discovering  caaos  of  diarrha?a,  and,  when  discovered,  such  cases 
Hhould  be  tejn|M»rarily  Brpamted  fnmi  the  rest ;  they  should  re<»?ivp  judicious 
medical  attention  at  oul-c,  and  precautions  should  be  taken  as  if  they  were 
undoubted,  but  mJId,  eases  of  cholera. 

"m.  The  quarters  should  be  kept  tlioroughly  clean,  and  even."  surface 
upoD  which  iulWious  material  could  ptjssibly  be  deposited,  iuchidiug  the 
flcwre,  should  be  washed  with  u  strong  disinfectant  twiw  daily,  and  oftencr 
when  ne<MS8ary;  evacuations  from  the  bowels  should  be  jMLssed  into  a  strong 
di^infc(!tant ;  the  hojjjx-'r  of  the  closet  should  be  then  Hushed,  aud  finally 
drenched  with  a  quantity'  of  the  same  disinfectant. 

"n.  For  the  proper  attention  to  the  sick,  there  should  be  two  or  more 
com|»etent  and  cxpiTieucwl  physicians,  assisted  by  a  sufficient  coi*ps  of  in- 
telligent aud  efficient  nurses,  with  hours  of  duty  so  arranged  that  a  physician 
with  a  sufficient  number  of  nurses  shall  be  in  constant  alteodunce  in  the 
wards  of  the  hospital. 

'*o.  For  the  prompt  recognition  and  separation  of  new  cases,  their  tem- 
porary meilical  attention,  the  projK'r  tresitment  of  disouveral  cases  of  diar- 
rhea or  cholerine,  and  of  other  maladies,  and  the  immediate  correction  of 
ever\*  insanitary  practice  or  condition  by  constant,  vigilant,  and  intelligent 
8U|>erviaion,  tJiere  should  be  at  lea--*t  Uxi-i  or  mnro  compcleul  and  experienced 
physicians,  with  hours  of  service  so  aiTangctl  tlrnt  a  physician  is  on  duty 
night  aud  day  among  those  under  obser\"ation  ;  and  he  should  have  subjert 
lo  his  onlers,  at  any  and  every  moment,  a  sullicieuL  aud  efficient  coqw  of 
nurses  aud  lalmrcrs  to  carry  out  projierly  and  promptly  his  directions. 

"/).  Tn  order  to  prevent  the  intermingling  of  the  various  grnu|»s,  to 
enforoe  obedience  and  order,  aud  to  make  it  absolutely  impossible  for  tlic 
quarantined  and  their  personal  etfocts  to  have  any  commnnicntion  with  the 
exterior,  a  well-organized  and  sufficiently  lai^  jxiliee-oorpe  uliould  patrol 
the  borders  of  the  stations  and  the  buildings  day  aud  night. 

"q.  Any  group  among  whom  there  have  developed  no  new  cases  of 
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<^1era,  or  of  choleraic  diarrhoia,  during  tlie  preceding  eight  or  ten  days, 
may  be  n-ganlwl  hm  liarmli'ss,  and  allowed  to  leave  <jtiai'auliuc  aftrr  each 
one  ie  fiuallv  inmn;rAcd  in  a  disinfecting  bath  and  recluthwi  witli  clean  gar- 
meuts  from  the  shin  outward,  the  garments  removed  being  dcBtroyed,  or 
thorfiiighly  diHinfe<-U-d  and  eleandcil  as  above  indicated. 

"  As  yet,  no  relcreut*  has  been  made  to  the  crew,  ship,  and  cargo.  What 
has  been  said  of  the  treatment  of  tlioae  under  obwurvation  applies  to  every 
one  of  the  ship's  inhabitants.  The  obsen-alion,  i^^lation,  and  cleansing  tif 
the  crew  and  their  ctfit- U  ooidd  safely  bo  |XM'fornic<l  aI>oai-cl  sliip  if  necesMiry. 
The  shipsliouhl  be  thoronghly  cleani*ed  aud  disinfett«I,  jMirtieular  attention 
being  given  to  the  ([imrlers  of  the  emigrants  and  crew." 

The  discover)'  of  the  comma  baoillns  of  cholera  infertiosa  hy  Koch  in 
1883  haa  rendered  it  possible,  for  the  fiivt  time  in  the  liistory  of  epidt-inics 

^of  this  disease,  for  the  physician  and  the  health  ofK(vr  to  Iw  absolutely 
UBuntl  (if  the  inf4>etiuu8  natnn!  of  suhpirious  cases.  It  is  ahno^t  the  uni- 
Venal  experience  of  those  wlio&c  duty  it  is  to  deal  with  the  iirft  nppc^irancc 
of  this  discfliie  in  a  locality,  tliat  tliere  is  great  doubt  and  contention  con- 
cerning its  r^-al  nature;  and,  as  a  rule,  it  if*  only  after  tlnw?  dnubls  liave 
been  settled,  unfortunately,  by  tlie  starting  and  the  spreading  of  an  cpidcmio, 
that  the  authorities  l)eoomG  convinoed  of  the  n(»ce*itty  of  enforcing  efficient 
reslrietive  mea-sun?*.    It  is,  hiiwevcr,  tlu'U  ttio  late  I»  pnitect  the  eommunity 

I  from  the  misfortunes  whieh  fijlluw  in  the  track  of  this  devastating  scouige. 
It  is  only  in  the  judicious  handling  oftftefi-^  mi-itpcclefl  canes,  as  a  rule,  that 
pnblie  preventive  measures  cnn  Ik-  enf(iree<!  with  nmeii  hope  of  satisfadory 
results.  Commonly,  the  course  of  the  epidemic  passes  beyond  eoiitrol  of 
the  authorities  af^cr  it  has  once  (-ommenfK><l  actively  to  spread;  at  leiist  it8 

■  cITective  managttment  is  then  ex<%rdingly  diflirniL 

I         The  diseovcr\'  of  Koch — sinee  amply  confirmi'd  in  all  [mrts  of  the  world 

W  by  com|>etent  obsen'ers — tliat  in  the  presence  of  the  conuna  Iwcillus  of 

(^liolera  is  fumishetl  a  pradituble,  rapid,  and  reliable  means  of  the  ni>rtaiu 

diagnosis  of  epidemic  or  iufections  eholorn,  has  its  gi-catest  value  for  the 

t  protection  of  tlic  public  health  just  at  this  |)oiut.  Tlie  innumerable  observa- 
tions wliieh  luive  Ix-i^n  made  sintv  that  annnunrrment  have  positively  shown 
Uiat,  even  if  this  mientlH*  may  nut  l>e  aetually  Uie  exciting  lause  of  Uie  dJs- 

Icflse,  it  is  certainly  its  invariable  aecnmpauiment,  and  has  never  yet  been 
fi>nnd  assoi'iatinl  with  any  other  disease.  It  may  therefore  lie  rcpanhnl  as 
absolutely  ceitain  that  whenever  the  comnm  liai^illus  of  Koch  is  recognizicd 
in  the  evacuations  from  the  IjowcIs  or  fmm  the  mouth  of  any  person,  we 
tiave  to  do  with  a  easeof  eholcrn  infe<'tioNi,nnd  the  most  tliomugb  ux-asures 

■  to  ptvveut  tiic  spread  of  Infection  are  imjx-rativcly  called  for. 

It  is  not  uoecssary  in  an  article  of  the  sooi>e  and  purpose  of  this  to  relate 
in  any  detail  the  histor)'  of  this  discover}'  and  of  the  observations  which  liave 

■  subsequently  l>eeu  made  concerning  it.  We  may  state  in  this  eoDUCctiun 
that  for  ourselves  we  not  only  regard  the  presence  of  the  comma  lutcilliis  as 
an  absolute  proof  of  the  existence  o(  the  infectious  principle  which  causes 
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cholera  infectioea,  but  arp  alijo  strongly  oonatrained  to  retxtgnizB  in  this 
micTubo  tiie  active  living  principle  whicli  constitutes  the  cause  of  infection 
us  well,  although  we  freely  admit  that  the  proof  of  the  latter  is  as  yet  by 
no  mnuifl  au  strong  aikI  nnani^werable  an  tliat  of  the  former. 

Morpbolo(ry  of  the  Cholera-Microbe.— The  ix)nimu  liaeilltis  of  Kodi 
should  ptrliai»6  be  more  pr>jporly  classed  as  n  spirillum  than  as  a  bacillus. 
Koch  himself  now  is  inclined  to  thtu  opinion,  and  at  present  places  this 
micro-oriininism  Itctwccu  the  iHu-illi  and  llic  wpirilli,  as  [lortakiii^  of  »omc 
of  the  peculiarities  of  both.  In  the  human  organism  this  microbe  is  limited 
to  Uie  digestive  tnurt.  It  exists  in  enormuua  numbers  in  Uie  intestinal 
coutentd  in  the  early  stages  of  cholera,  and  ia  especially  numenws  in  cusca 
of  extremely  rapid  development,  such  as  the  foudroyanir.  The  numbers 
gradually  dei'ixiLsc  with  the  duniiiou  of  the  disea:^,  until  they  fiually  difr- 
ap[icar,  haviug  aln-ady  lH»cf>mc  rare  wlien  the  dejecta  l)rgin  In  present  again 
their  natural  color  and  coosistcucc.  They  s\\arm  in  myriads  in  tbe  serous 
flni<l  of  the  intestinal  contents,  but  are  far  more  numerous  in  llie  desqua- 
mated flakes  (»f  the  intestinal  epttlielinm,  those  l>i>di«s  whif*h  give  to  the 
discharges  a  ric-tcofer  aspccL  They  furthermore  Imve  been  found  in  some 
nunii>ers  in  tlie  lumen  of  the  follicles  of  Lietterkillin  ;  Ihey  have  sometimes 
been  found  lM>hiw  the  epithclio,  l>etwec!n  it  nnd  the  subjacent  IsLsi^ment- 
membranc,  especially  in  the  Lieberkuhntan  follicles;  and  occasionally  they 
have  Ikxmi  found  to  [K>netrate  to  some  dii^tunce  into  the  surrounding  con- 
nective tissue  of  the  intestinal  mucosa.  It  is  donhtlid  if  in  the  human 
being  they  ever  reach  Uie  circulating  blooi!  or  extend  as  far  along  the  lym- 
phatic tracts  ns  the  location  of  the  lymph-glands,  and  they  have  never  been 
found  in  the  1a<Ttcnls :  sr*  that  in  the  human  subjixTt  the  liabitat  of  this  micro- 
organism may  l>c  baid  to  t>e  limited  strictly  to  the  innermofit  portiou  of  the 
intestinal  canal. 

It  (KHiisionally  happens  that  the  intestinal  contenls,  es|iedally  in  ex- 
tremely rapid  cases  of  cholera,  contain  almost  exclusively  myriads  of  the 
(iomnia  Kicilll^  a^  hIiowu  by  mi(^r<>scopic  examination.  But  in  the  vast 
majority  of  f:iAi-n  th(i*c  micro-organisms  are  intermixed  with  various  otlier 
species  of  boetena  in  considerable  numbers,  and  ol^eii  the  other  licuicria  are 
eo  numerous  in  pi*oj>ortion  to  the  comma  bacilli  tlint  it  is  difficult  to  find 
more  than  two  or  thnv  of  the  latter  tn  a  given  field  of  tlie  niicrowo|>e. 

Photo.  No,  4  of  the  preceding  article  on  "  Outlines  of  Practical  IJacteri- 
oIogT,'"  by  the  author,  is  a  photo-raicrogmph  of  the  intestinal  contents  of  a 
case  of  cholera  of  the  latter  catc^rj'.  Hy  reference  to  it,  it  is  seen  that 
there  are  not  more  than  two  comma  liacilli  present  in  the  microscopic  field 
repreeentcd,  whilst  the  other  bacteria  are  &r  more  numerous.  In  those  cases 
where  the  comma  bacilli  exist  in  the  inte^inal  contents  in  nearly  pure  culture 
aad  but  little  intermixed  with  other  bacteria,  microscopic  examination  alone 
is  sufficient  to  base  atliagnosis  upon.    But  in  such  cases  as  those  represented 
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by  the  |)hoU>-niicmn;ra|>li  aUivc-  iiK-i]Liune<l,  microscopic  examiimtioii  ahme 
cau  easily  misleaJ.  Tht-  vnry  i'ew  curved  bacilli  found  may  possibly  uot  be 
tho«?  of  the  i^jnmia  hai'illi  of  Koch,  sim-e  there  an?  numcnni.-i  other  eur\"ed 
larilli  whii-Ii  more  or  [em  closely  resemble  morpIuili;guully  ttioae  of  ebolera 
iufeetiofra.  In  these  cases,  and  iu  fart  in  the  vast  majority  of  in&tanees,  for 
thi*  purpose  of  iliJignnsirt  it  is  siife  only  to  resort  to  euUurt-  inflhodn  for  tlie 
oertnin  rec-oj^uiti*)!!  of  the  comma  bacilli  of  Koch,  and  the  [>roocdure  is  then 
as  follows.  A  series  of  tlirec  tcst-tulx-s  eontainintj;  nt^-utral  ur  slightly  alkaline 
8terili;:c(l  flesh-peptone^elatin  are  iniKrulatetl  with  a  minute  ipiaiitity  of  the 
iutestiaal  cuuteiiU  as  evacuatc<l  from  the  bowels,  aud  plate-t^ulturcs  ore 
made  from  each  after  the  maunerdescriixd  iis  detail  in  the  pretxxlin^  article 
above  mpnlione<l.  Aft<T  twenty-four  or  forty-eij;lit  hours  it  ih  usually  found 
tJmt  the  ooloni&s  developing  fi-om  tlie  mtcn^-oi^auismH  coiilaiiied  in  ihe 
intestinal  contents  an*  almo^itall  those  of  the  et>inma  bacilli  of  Koch.  For 
some  reason,  nat  well  detcmiinetl,  it  is  fuund  that  luider  such  eipcumstances 
few  other  oolonies  will  develop  in  the  g^^lntin,  ro  that,  uotwithslnndinj;  the 
abundant  iutermixtim!  of  various  other  bacteria  in  the  iulestinol  cuuleate 
itself,  the  pelalin  shows  nlnn»sl  a  pure  culture  of  the  comma  Imcilli.  This 
wa.",  iu  fact,  the  case  witJi  the  iutestiual  (tintents  reprcseutcil  in  Photo.  No. 
4  above  referred  to.  After  twenty-four  or  forty-ei^ht  hours,  a  niiei-oscopic 
examination  under  a  low  power,  say  thirty  diameters,  of  the  gelatin  plate, 
ibows  ihe  iy)nima-lmcilli  colonies  presenting  the  appearjinee  repre^eiitwl  in 
Phota  Nu.  7,  which  ib  a  reproduction  of  a  photit-micrograjib  of  a  colony 
in  a  j?elntin  plate  made  from  the  intestinal  e"jntent8  represented  in  Photo. 
No.  4.  By  referents  to  Photo.  No.  7  the  iollowing  [lecnliarities  of  the  aspect 
of  the  comnm-bacillijs  ctdouy  will  be  noted.  There  is  a  rough  granular  wntre 
of  a  gray  or  brownish -yellow  as]»et,  having  the  appcaranee  of  a  eollection 
of  highly  refrsuting,  tinely-bn»kf'ii  ghis.-*,  surroundetl  by  a  clear  cirtmlar  zone 
iu  which  are  a  few  seattenxl,  dark,  ivfmcting  grauules.  This  colony  really 
reels  at  tiie  (X^ntre  of  the  bottom  of  a  mnoer-likc  covity  depresm-d  below  the 
gtiiicrul  surface  of  the  surrounding  solid  gelatin,  and  ciontalning  clear  fluid. 
In  tlicir  dL'Vctojuiu'ut  the  tLiiionies  of  comma  bacilli  have  the  fiiculty  of 
liquefying  the  surrounding  gelatin.  It  is  ueepssury  to  wait  until  the  devel- 
opment of  the  <Hilony  has  snflieiently  fiir  advancf-d  to  pnxluce  this  liipiefy- 
ing  effect  iu  onlcr  to  be  sure  tirnt  one  lia^  under  obser\'atiun  a  genuine  colony 
of  Uie  comma  bacilli  of  Kooh.  For  in  the  earliest  appearance  of  the  cholera 
colonics  tlie  surniunding  ring  of  fluid  Is  so  narrow  a**  to  escape  oliservation, 
and  there  are  IjatU-ria  wliieli,  in  llicir  development  in  ncsli-[M-ptonp-gela- 
tin  plate-culture,  present  a  granular  as]»ect  so  nearly  resembling  that  of  tJie 
Deutral  [mrlion  of  this  tsjmma-bac-illus  c»)Iony  as  to  make  it  imjxissible,  or 
St  Uosl  exceedingly  diflicult,  to  distiuguiiib  ImUwccu  them.  I'holo.  So.  0 
represents  n  colony  of  a  micrococcus  sometimes  found  in  the  nir;  the  as- 
pect of  this  colony  is  like  hmken  glass  also.  Thia  latter  eulony,  how- 
ever, OS  may  be  awa,  is  more  or  less  regularly  circular  in  outline,  and  by 
reference  to  Photo.  No.  7  it  is  observed  that  tbe  oulbue  of  the  cumum- 
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bacillus  colony  \»  quite  irregular;  in  fact,  it  is  often  found  to  be  mm 
more  irregular  than  here  seen.  In  the  earlier  eta^^  of  devehijinient  of 
tlic  comma-liuclllu^  eulunies,  however,  their  otitlincs  arc  more  ur  lestt  re^- 
larly  circular,  and  tliey  are  then  difficult  to  differentiate.  It  is  uceessary 
to  proeecd  a  '<le|»  fiirther  in  the  examination  of  tlic  eDUtma-tiaeilluH  colony 
in  the  plate-<;i]huix'  iK'fon'  lxr«tminj»  a^sunxl  of  its  character.  A  micro- 
scopic examination  of  the  indlvidiial  bacilli  eonfititutinjr  the  colony  must  be 
made,  an<l  it  it*  well  iu  addition  to  inaive  lui  inix-ulation  I'nnn  Bueli  an  iudi* 
vi<liial  colony  into  a  tc:st-tube  c-oEituiuiug  solid  tleish-peptono^'latin  in  the 
manner  deserilx'd  in  the  prM-eding  article  before  mentioneil.  After  t^rcnty- 
four  or  forty-eight  hotii^,  the  puncture  niiule  by  the  inoctdutiuir  needle 
shows  along  its  track  a  growth  of  bacteria  more  or  less  advanced,  according 
to  the  h'l^h  of  time  whieJi  has  elapttcd  eince  the  inuculntion,  ami  accord- 
ing  to  the  temi>eratnre  to  which  the  test-tube  ha^  l)een  i>!ub8ei|Uent]y  exjiosed. 

Photo.  No.  lU  ib  a  phutt^mpli,  natural  h:zc,  of  aucb  an  inoculnted 
gelatin-tube,  forty-eight  hours  after  inoculation.  The  surface  of  tlie  solid 
gelatin  within  the  tube  is  seen  to  be  inclined.  The  culture  now  presents 
quite  a  chamitcristic  aspettt.  The  upper  portion  of  the  culture  ig  more  or 
IcH*  fnnucl-!;lm|Htl,  with  tlic  apixurance  of  an  air-biibltlc  at  the  top.  The 
fluid  (vintained  in  the  funnel -sliniMxl  cavity  l>eneath  the  apimrent  air-lmbl>le 
(which  latter  iu  reality  is  an  optical  deluiiion,  the  jmrtion  of  tlie  funnel 
reprcscntctl  by  the  air-bubble  being  only  an  empty  cavity  containing  air) 
is  clcAT  or  slightly  opaleflceut.  At  the  bottom  of  the  funnel  and  along 
t}»'  iiarnnv  m-ck  Ih-Iuw  If  deiMiyiti-*!  a  grayish,  finely-granular  nuis^,  «)n- 
sisling  of  the  subsided  bacilli.  Microscopic  examination  under  a  high 
power  of  the  individual  luicilli  eonstituting  the  colony  of  Photo.  No.  7  is 
made  in  the  manner  indicated  in  tlie  ]irecediug  article.  If  the  micmsi-opio 
examination  both  of  the  plate-colony  and  of  the  material  of  the  gelatiu-test- 
(nbe  culture  hIiowp  only  curvt^l  Itacilli,  it  may  at  once  bo  inferiiKl  tlwit  one 
ha*!  t<i  do  with  a  case  of  genuine  diulera  infectioso.  In  order  to  Uf  ab»H 
lutcly  certain  of  this,  howe\-er,  at  the  fiame  time  that  tlie  gclatin-tubc 
culture  is  made  from  the  plate-eolony,  tlie  surface  of  a  ix>tato  prcparwl  after 
tiie  manner  indicated  in  the  prccetling  article  mentioned  ahmdd  also  be  in- 
oculatcd  from  the  same  colony,  and  the  potato  should  t)e  placcil  for  twenty- 
four  hours  in  the  culture-oven.  A  growth  <x>nfliating  of  cnrvwl  Imcilli  upon 
the  potato  is  positive  proof  tliat  the  bacilli  are  none  other  than  ihueo  uf 
cholera  infectioso. 

Photo.  No.  13  is  a  photo-micrograph  of  a  cover-glass  preparation  made 
from  tlic  colony  represented  in  Photo.  No.  7,  which  was  obtaiuMl  from  the 
intestinal  contents  i-opresented  in  Photo.  No.  4.  By  reference  to  Photo. 
No.  13  it  will  be  seen  that  we  have  a  pure  culture  of  curved  bacilli.  The 
fnnns  here  shown  are  in  the  main  those  of  a  simple  curve  in  one  direction ; 
but  there  are  numerous  iostauccs  of  &  figiu^  3,  caused  by  the  juxtaiHJsition 
or  attaclunent  end  to  end  of  two  iKicilH  curved  in  opposite  directions. 
Under  cultivation  the  comma  bacillus  of  Koch  is  nut  alwa^'s  found  pre- 
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ing  exactly  t\w  nioi'jxli'jlujry  here  ^liowii.  (innvths  tii  ccrtnin  ni(><1ia, 
■ially  t!H>st'  not  niwt  favorable  for  the  development  of  tlit-  bacillus, 
show  more  or  Icsi*  uuiucruufl  thirails  of  a  more  or  Ip*^  spiral  ibrm.  Theec 
spirilli  may  bo  nioiv  or  less  jmiitixl  and  consist  ofa  spiral  cliaiii  of  a  number 
of  ii»lividual  nirvcd  lm(Mlli  joimxl  cud  to  end  more  or  less  closely,  or  lliey 
may  prcasciit  the  appearance  of  a  cotitiiiuuim  curved  or  spiral  filament  with- 
out interruption.  The  spiml  forms  which  oftou  develop  in  fultimw  of  the 
comma  Iwcillus,  and,  iu  tiwrt,  nf  idl  {.thor  eurved  l>aeilli  herctofbrc  ridti- 
X'atcd  artiliciully,  are  well  it'|>iv«'ntwl  in  l*hoto.  No.  12,  wdieh  h  a  photo- 
microfrraph  of  a  eover-jrlass  preiiaration  from  a  pnre  culture  of  the  curved 
bacillus  of  Kinkier  (so  nilliil,  of  rhfJera  nofiffnA).  Photo.  Nu.  1 1  idso  showB 
a  few  examplrs  of  short  sjjirillt  in  :i  pure  culture  of  the  Denekr  or  oheow 
bacillu»(.  Comparison  of  these  photographs  with  that  itjiroductxl  in  I'hoto. 
No.  13  als(t  sliows  the  morpholo^inil  rcsenildanoc  of  the  individual  t'lini-d 
bot-illi  of  Ko(Oi,  Finkh'F,  and  Deneke.  Other  rnrved  Imcilli — •juoli  as  those 
of  the  mouth,  one  form  of  which  was  i»olat(4l  and  cultivated  by  Miller, 
those  sometimes  found  in  intestinal  contents  iu  eases  of  dyseutcri-,  lliLise  fro- 
qiieiitly  found  iu  letioorrhneal  distrliarfjes,  thtise  t»ecasionally  found  in  scrapings 
from  pneumonic  lungs,  tlitise  ollcn  found  in  onlinar^*  running  water  and  In 
numerous  othf  r  pla<?es— also  eo  closely  resemble  the  conmia  bacillus  of  Koch 
mor|)holf^i(alIy  that  it  is  irn]K>ssihIe,  or  at  Icjist  unsafe,  to  undertake  to  dis- 
tinguish lictwwMi  ihcm,  by  means  of  the  uucroscoiR-  alone,  for  tlie  piiiiKJSc  of 
recognition,  except  under  the  eireiimstanocs  above  mentioned.  For  distinc- 
tion between  the  cin-V(sl  hiu'illi  of  choleni  irfw^iosa  and  other  curved  bacilli 
it  ifl  a  /line  qua  non  thai  p{utc-cullure«,  tal)t~vullurfi',  and  jxtftito-cuiturrM  be 
rcBoiied  to,  in  addition  to  mieroscfjpic  examination.  The  appearance  of 
gelatin-plate  wiloniw  of  the  curve*!  Itacilhisof  Finkler  is  shown  in  Photo. 
No.  5,  which  is  a  reproduction  of  a  photo-micrograph  of  such  a  «i>I(my, 
Afl  is  accn,  the  outline  of  the  colony  is  regularly  circular;  its  aei»eet  is  finely 

ular,  and  its  color  is  yellowish  gray.  The  a[i[xiiran<!e  of  the  gclatin-tulie 
'C&lturc  of  the  cun-cd  bacillus  of  Finkler  is  repn-seuled  in  the  two  tuU-s  to 
the  right  in  Photo.  No.  9,  aa  eom|>nred  with  the  appearance  of  gelatin- 
tube  cidtures  of  the  eur\'ed  hneilhis  o(  chulera  iufeclioha,  as  shown  in  the 
two  tid>cfl  to  the  left  iu  tJic  M;tme  j)hoto.  The  cur\-ed  bmrilli  of  Kinkier  also 
have  the  poM'cr  of  liipiefyiiig  gelatin,  but  in  their  growth  in  ten-iKrr-cent. 
gelatin  there  is  no  appearance  of  an  air-bubble  at  any  time,  but  development 
is  far  moH'  rapid  th:ni  iu  the  cnsi'  of  cholera  infecti(J<sa,  and  the  lluid  con- 
tained in  the  rupiefu-d  portion  completely  (ills  the  lavity,  and  is  of  a  homo- 
gencoug  o|>a(pie  aifpect.  The  eurvHl  liacilliiH  of  Denek**  in  itu  gnn\"th  in 
the  gelaliii-plale  forms  a  colony  which  also  has  tiie  |K>wer  of  rendering  the 
surniuuding  gi-lutiu  fluid,  ami  the  ns|Kft  of  the  colony  slightly  resembles 
diat  of  genuine  cholera.  But  its  development  is  much  more  rapid,  the 
fluidific:iti(>n  of  ihe  gelatin  priK-et-ds  with  nuich  givater  s|>eed,  and  tlic  zone 
of  fluid  surrounding  the  central  cfihtny  which  rests  in  tJie  bottom  of  the 
eauecr-like  depres.sion  is  nut  clear,  but  more  or  les>s  cloudy.  The  growth  in 
Vol.  1.— 68 
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gclatiit-tuliefl  is  funm'l-s]iB|H>(l,  ami  tlu;re  is  nii  appan'ttt  air-bubble  a 
top.  Wheu,  howevci',  ruriort  to  tbc  potalo-fuUure  is  Iiad,  it  ia  ibuod  that 
the  comma  l>acilhis  of  Knch  ^mx  abundantly  upon  it  at  normal  room- 
t«m])rrature  aiul  in  tbc  t-u1t(ire-i>vfii,  while  ibut  of  Deueke  refu^eu  to  grow. 
Photo.  No.  8  n-prcscutd  a  numlKT  of  gelatiii -plate  colonics,  which  do  not 
render  the  surnttinding  pelatJn  fluid,  of  a  cur^'Hl  liorillus  morphologi- 
<alh'  identical  with  that  uf  cholera  infcetiosa,  isolated  by  the  writer  from 
the  water  of  a  well  which  constituted  the  common  watcr-sup]>ly  of  a  small 
village  in  Sieily  where  an  ontbreak  of  eiinlera  had  oanirrHl.  It  U  i*iiflirient, 
an  these  photographs  iudicate,  to  (cultivate  these  diQerent  organisms  in  gela- 
tin-plates, in  order  to  distinguish  readily  between  them.  In  the  experience 
of  the  author  in  the  examination  of  the  inlei^tinal  wmlentfi  of  cholera  iufee- 
tiosa  ut  the  quamntiuc  station  in  Xcw  York,  and  at  voriout*  phice^  in  Spain, 
France,  Italy,  Sicily,  and  India,  the  comma  baeilltis  of  K(»ch  has  l)een 
invariably  present,  whilst  none  of  the  otlier  «*nn'«l  baeilli  have  l)cen  found 
Uierein.  He  luw  wmipared  its  biologifail  characters  with  thoae  of  all  otlier 
curved  Inicilli  kuuwu,  and  he  has  no  hesitation  in  affirming  his  opinion  thai 
tliere  are  none  of  them  identical  with  it. 

VariouH  niethodrt  of  m-c^nizing  the  preaenee  of  the  comma  Iracilhis  of 
Koch  without  resort  to  the  microscope  and  to  phxte-ctdtuns  have  been 
proposed  for  practical  use,  finch  as  thiwe  of  Bnjwiil,  Buchner,  Gniber, 
Briq^r,  and  othci-s;  hut  in  our  npinion,  however  valual)Ie  thej'  may  Ije  in 
excej)lional  caiics  as  .supplementary'  to  those  above  dcscriliod,  tlicj-  shonid 
by  no  means  be  sul>stituteil  in  the  \iWv  of  the  latter. 

Symptomatology. — The  j<yinploms  met  with  in  cholera  infectioea  are 
extremely  varied,  according  to  the  stage  and  the  character  and  rapidity  of 
the  attack.  Clinicians  who  have  treato<l  nf  this  disease  have  generally 
recognized  four  stages  ;  «,  of  prcnionitor}'  dtarrlia'a  ;  6,  of  serous  diarrhoea  ; 
c,  of  collajise,  algidity,  or  a.spbyxia ;  tt,  ol'  niiction. 

a.  As  to  whether  the  prcmnniton,-  diarrhoea  is  to  be  properly  regarded 
as  the  actual  commencement  and  an  essential  part  of  (he  disease,  or  whether 
it  iR  U»  be  considered  a«  a  iVetpient  prtHliKpiwing  simple  ditsorder  of  tl»e 
digestive  apparatus,  opinions  have  dincn-d,  and  e.Ypericneed  physicians  an* 
still  far  fix)ni  hannonious.  Whilst  in  most  epidemics  of  cholera  perhaps 
the  nmjority  of  t^uflerers  exiHrience  the  ww-allwi  preniouitxiry  diarrhtra, 
yet  ol)Mcr\*ers  have  repeatetUy  nottil  its  general  absence.  And,  again,  where 
such  dinrrhfipaK  have  been  wi4lely  prevalent,  common  experience  has  shown 
tliat  only  a  comjuiratively  Huiall  |)ereeu[!ige  develop  into  retxiguized  chol- 
eraic attacks.  If  the  premonitory  diarrhcea  indicates  a  genuine  inva- 
sion of  the  organism  by  the  8p«'ific  infection  of  the  diflcase,  certain  it  is, 
nevertliele^,  tliat  there  are  many  grave  and  even  fatal  attacks  without  its 
presence.  But  it  is  iu  the  experience  of  all  who  have  had  much  to  do  with 
epidemics  of  cholcni  that  any  one  of  tlie  recitgnized  Ktages  of  the  discan.* 
may  l>e  wanting.  It  therelinT  wvnis  unwai-rantable,  on  t}iegri>und  of  its  fre- 
quent absence,  to  exclude  the  tirst  stage  of  premonitory'  diarrhcea  us  a  (urt 
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the  pwil  discaBC.  And  from  tlic  staiid-jwint  of  therapeutics  it  is  wi(*c  to 
trpal  tliie  stage  as  the  ouunienopnient  of  an  attack  of  cholera,  which  if 
iityltvtwl  at  this  time  may  iihiiiwttly  have  a  iatal  ti'rmiimtir>n.  If  not  ttm- 
tnillfcl,  the  (liaiTJKi'a  may,  after  persisting  for  huura  or  days,  be  followed  by 
the  onset  of  symptoms  wliieh  rrmove  nil  dmibt,  during  the  existence  of  an 
epidemic,  of  tlie  <YimnienM>nieiit  of  an  attack  ul'  the  dreaded  diMeaHe.  It  h 
diiriug  the  night  tliat  this  onset  occurs  iu  the  majority  of  <-as(^. 

h.  Senilis  diaiThfpa  is  the  pyniptnni  which,  with  its  usual  accfimiwnlment 
of  intense  thititl,  iiunt!4-a,  or  vomiting,  cold^  Hlinnikcu,  wrinkhil  skin, 
'rnnken  ej'eballs,  husky  voice,  vcook,  frequent,  thready  pulse,  great  prostra- 
tion, rc*etlesHnesH,  anxiety,  and  enim|w,  by  Ihr  tlie  must  frcrpimtly  marks 
both  for  the  family  of  the  sullmT  and  for  the  physician  the  conimenccmcui 
of  the  feared  attack.  If  diarrhrca  has  been  present,  the  alvine  evacuations 
undergo  usually  a  striking  and  more  or  less  chnmeteristic  change,  as  well  as 
often  bwome  nnich  more  {-opioiis  and  (mpient.  Up  to  this  jwiiit  the  disi?ase 
has  l>tt'U  escifiilially  Itit-atized,  and  the  iiiteusity  of  action  of  the  s|Kinfic 
poist»n  has  fallen  upon  tlie  lining  of  the  intestinal  caim).  The  intestinal 
epithclia  lase  their  fnri(4inns  nn4i  vitality  ami  destjtaimate  in  flakes.  Pnjl>- 
ahlv  eveu  Ijel'div  this  llic  sjMX'liie  [Miisim  has  n-aelied  the  eirculation  and  in- 
duced a  |iaralysis  of  the  intestinal  raplllaries  and  venules.  With  the  dca- 
qiianiated  flakes  of  cpilhelia  tlie  Inmeii  of  the  intestine  now  erjtitains  s<>n.ius 
fluid  exuded  from  the  ^mmly/A'd  capillaries.  The  intestinal  contents  aw 
free  of  bile,  resemble  a  more  or  less  thick  racal-gruel  or  macaroni-  or  rice- 
water,  and  tiie  alvine  eviuiiations  prt-sent  the  well-km>wn  Hp|w«niuee  of 
audi  material,  but  uUen  sumewlmt  fiiimiy,  and  tiicy  an'  strongly  alkaline 
in  reaction.  Besides  the  symptoms  above  indicatetl,  any  of  whidi  may  be 
wanting  r<r  but  little  pronc(inic<-<i,  there  is  now  more  or  less  supj>n?ssif>u  of 
urine.  Tiiis  symptom  has  by  some  authors  Ikh-h  astTilH>d  to  a  me<'hnnical 
effect  of  the  enormous  exudation  of  the  fluid  of  the  blo<Kl  into  the  iiitostiual 
canal.  But  there  is  a  imthulogical  stale  of  the  seeretor)'  elements  of  the  kid- 
neys now  ]iresent  which  is  closely  uualagotis  if  not  ideutKul  to  that  existing 
in  many  of  the  lufe^-tious  ievei-s,  and  it  is  highly  pixtbable  tliat  the  supprut^ 
sioD  of  urine  is  in  great  part  the  result  of  the  poisonous  action  up«jn  the 
kidnw  of  the  s[KH'ifie  ptonmine  crMitainiHl  in  the  bliHwl. 

Whilst  senms  diairluva  is  custonmrily  an  exi'ctxlingly  pn.imiuent  syTup- 
tom  in  eholera  infecrioea,  yet  there  are  genuine  eases  of  the  disease  where  it 
it*  tntallv  ubs4>nt, — llic  son-sdled  (aiws  of  rhniera  tait-a,  dn'  cholera.  In  these 
cas4«,  altliough  then*  may  t>e  no  diarrhati  at  all,  the  autopsy  shows  alnuist 
invariably  an  enormous  (piantity  of  the  grunuius  fluid  retained  iu  the  iutcs- 
tinid  («nal  which  it  distends.  Moreover,  the  clmnw-teristic  asjieet  of  the 
intestinal  contents  bikI  ulvine  dischai'ges  alv>vc  descrilKf<l  is  by  no  muaua 
invariable:  instwid  of  a  eolorh>ss  materinl  there  may  be  a  yellowish  or 
even  a  bloody  tinge,  and  Ihci-e  may  he  a  certain  ailmixture  of  onlinar\*  in- 
testinal contents.     The  iutelle<-'t  is  generally  clear. 

c.  The  stage  of  serous  diarrhoea  or  of  riee-water  discharges  froto  the 
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bowels,  with  the  acwimjwuiyinjj  ayiiiplimiK,  )aril»  fur  a  \*ariabl*'  period  rTtwo 
i>r  ihiw  to  several  hours.  Ut-acliou  may  ix-cur  at  tlio  i-nd,  or,  what  b  nn*t 
frctiueutly  tho  voi^,  enllapso  may  ect  in.  In  thiif  rtnge  tlio  vomiting  ctfWff. 
the  scmiiA  <li.s«-harg(>s  aiv  interrttpttxl,  tir  thi>  contents  of*  the  int<»tiuea  driliblr 
awny  tnu'casiiigly  autl  iuvoluiiturily.  The  heaii  tihn'*-it  sto|»s  it*.  |Mil!<atiom; 
the  thickenwl  blotxl  almost  c(iwi*s  to  flow;  re;']  li  rat  inn  IxHvuncs  i-jstrprndy 
shallow,  hIow,  aad  irn'gular;  aphuuia  is  complete,  as  also  is  anuria;  t2ir 
siu'tiw^e  U  cold  us  marble,  and  livid,  oftpe-'ially  that  of  flic  orbit,  ni«**,  1 
fingers,  and  tors.  Even  the  tongue  and  the  Urt-uth  are  eold.  Th 
luuy  last  for  Beveral  hours,  to  end  in  d(3ith  or  naetiou. 

Allhough  the  surtiiee-tcmpcnuiire,  as  estimatwl  by  the  haud  or  brtlif 
onlitiiiry  application  of  the  stirfiut^-thennouiHt'r,  if-  n(«ually  ln-Iow  the  ni>nnRl 
both  in  the  ^tu^(>  of  tseniiiK  diarrluea  and  iu  that  of  eolla]iM.-,  the  leiuiicni- 
ture  uf  the  reetuni  U  higher  than  iu  health,  and  iu  some  cases  is  -gn-aily 
elevaleil.  Indeed,  notwithstanding  tlie  strikini;  eoldnew  {if  the  ciitanetH]* 
surfaees,  ul  times  I'adaverie,  the  {Mitient  is  nsnally  R>n.<4ible  of  the  nnHt  n«- 
stmiing  iuternal  lu-at.  And  if  death  su|x;n-eue  during  these  iftagvs,  tbr 
teiniMTnturt'  of  the  eorpse  may  ascend  several  depni-s  niKivr  the  n<>niwl 
bo<ly-heat  and  remain  there  for  t«>nie  hours.  Another  [Ki-^l-monem  \iiir- 
uumenon,  which  is  sometimes  startling  to  the  uniuiliatcd,  is  the  uut  infrr^ 
qnent  occum-nt-e  of  marked  muftcular  enntnietions  of  the  muwlesi  of 
i'wv  and  extii'mities,  prodii(;tlvc  of  various  facial  umtortiom  and  m< 
ment»  of  the  limbs. 

(/.  The  stage  of  reaction  succeeds  that  of  serous  diarrhiea  or  of  col 
In  the  mdst  fortunate  (aises  (v.invah'W'euee  Iw^in-f  at  onee  and  j»rnceeil»i 
hirly  t()  tlic  rapid  ix'sloratiou  of  liiaith,  with  the  apjR'srunfT  of  bih*  snd  nf 
nonnnl  ficces  in  the  intestinal  canal.  But  if  dcslnictioii  of  the  tntcMitnl 
epitlielia  and  involvement  of  the  snbjaiTnt  eftnne^'tive  tiA«ue  of  the  mmiM 
luive  been  extensive,  or  if  the  fonuisl  clciuenls  of  the  bhwKl  hnvr  seriously 
Biiffei-ed,  a-s  not  infrequently  happens,  especially  in  the  fj^i-calle*!  toxic  ftma 
of  choleri,  one  of  three  iysiH's  niav  follow  ;  iImtc  mav  In*  pnihingivl  aiumib 
witli  all  iLs  usual  setpiences,  or  there  may  Ix?  a  long-eoulinueil  h-hr* 
digestive  derangements,  and  iu  either  ease  a  very  tardy  nM«(nhlishmeui 
henlth  ;  or  the  denii<le<i  and  inHnmed  intesrinnl  snrfacefl  may  atfonl  mt 
tn  septic  germs,  aud  tlie  iinfortniuite  {latienl  jiass  from  the  aiiive  rh 
seizure  into  a  scarcely  less  dan)>crou^  typhoid  condition  of  n-niniouary  wpcif 
fever. 

During  the  stage  of  reaction  uumerous  and  extremely  x'aried  eulancaoft 
manifestations  have  l>een  fretjnently  noted.     .V  few  authors  have  aim 
curded  the  iHicaMinnal   octrtiiTence  of  ^'a^iou8  cutaiiefHis  emjiliom  diirite 
some  of  the  earlier  stages  of  the  disease,  eveu  during  that  i>f  pmuoaHun 
diarrhiva. 

AcciHxUng  to  the  character,  gravity,  aud  rapidity  of  the  atladi,  \v*i^ 
tliose  ali'cadv^notei).  vitriuus  cpmlifving  terms  have  been  dnplorcd  in  tl>( 
dcM-ription  of  cholera,  among  whi^-h  the  principal  arc  cAo/«r«w, 
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tiroifantr,  cholera  toxica.  By  chnlcrine  is  niraiU  an  exceedingly  mild  form 
of  tlie  infu'tiotis  diR'aA',  without  the  (level optuent  of  the  iita.'^'  of  ctilla|»fie  or 
of  ivpboid  rcactiou.  The  term  fotulroj/antc  ii»  oppliinl  to  thow*  i^xticediiigly 
rapid  and  grave  cmjw*  which  nm  their  frightful  course  fix»ni  b<^iuiiiug  to 
t'ud  in  a  verv  t'vw  lioiirs.  In  eholeni  toxira  tlien;  sck'Iiis  but  little  evidence 
of  localization  of  the  initial  attack  upon  tlio  intestinal  (!anul ;  Imt  the  uor- 
vous  veutreH  and  the  j^n-at  iiiternal  organs  niT  quickly  overwhelmed  with 
toxic  qimiititic^  of  the  poi.s*in. 

Difl'erentiol  Diagnosis. — During  the  prevalence  of  an  epidemic  of 
cholera  there  \b  u^nally  no  difE<ni!ty  in  recognizing  an  attack  if  seen  in  the 
stage  of  serous  diarrhiea  or  of  collapse.  During  tfie  Ht:!}^  of  typhoid  ivae- 
tion  the  conrse  of  the  fever  and  the  slate  oi'  the  nervous  system  coiustitutc 
an  eiuienihle  of  Kymptoms  veiy  clowly  resembling  the  typhoid  state  of  sev- 
eral febrile  diseases  in  which  septicaemia  plavH  an  important  fdle.  The 
typhoid  condition  in  cholera  Infectioai  ih,  :u*  Una  alrejuly  Ix^'U  mentioned, 
MBeiiiially  a  septieicmiii,  but  it  has  as  eoniplicatioiis,  wliioli  uioix'  or  less 
influence  tJie  type  of  tlie  fever,  tisiially  f*erious  disorders  of  the  liver  and 
kiducys.  Tlie  histork'  of  the  attack,  tt^'tlier  with  the  prevalemv  of  the 
disease,  will  remove  all  doubt.  As  to  the  stage  of  premonitory  diarrhcra, 
we  have  already  declare*!  that  for  the  purpose  of  treatment  it  is  always  safe 
to  rq^nl  it  as  thi'  IwgiiHiinjj;  of  an  altjick  of  eholera  infectiosa. 

Ilut  theiv  is  aKvay»  a  time  in  the  course  of  cholera  iuvosiona  u'hen  tlie 
diffl<'ulty  of  an  abstdnte  diagiuWs  is  very  great,  if  not  really  impossiblci 
unlew  re«rtir»e  l>e  had  to  the  moHt  recent  discoveriea.  Yet,  as  we  have 
pointtfd  out  already,  this  is  the  time  when  for  the  purposes  of  prophylaxis 
an  absolute  differential  dingnasis  should  Iw?  pnmiplly  miule.  The  physician 
ia  at  such  times  often  ref|uirpd  to  decide  between  the  pnwence  of  Asiatic 
cholera,  cholera  uoe^tras,  pernicious  miilarial  fever,  or  some  fonn  of  ptomaine 
or  mineral  jjoisoniug.  The  existence  of  the  comma  Uicilbif-  of  Kwh  either 
in  the  dejecta  or  in  the  vomit  determines  at  ontv  the  preaem^e  of  cholera 
infectiosa ;  its  absence  and  the  jtrcseuce  in  the  blood  of  tlic  plasraodium 
mnlariie  prove  tlie  existence  of  malaria. 

Treatment. — Knowledge  of  efficient  methmls  of  treatment  of  cholera 
infecti<isiL  has  by  no  means  kfj)t  pace  with  thai  of  the  etiology  ami  prophy- 
laxis of  the  disea.sc.  Unless  the  so-culled  methods  of  hffpO(lemiocitfgi»  ai^d 
microciifias  chnll  prove  as  effective  as  the  recent  exjierience  of  some  Italian 
ol)S«Tvei*s  \v*tuM  sc'i'm  to  indicate,  there  appeal^  to  have  been  no  mai'kcd 
advaucv  made  in  the  therapeuticsi  of  severe  attacks  of  cholera.  In  this  class 
of  <'a«c8  the  mortality  varies  from  thirty  j>er  wnt.  to  eighty  or  ninety  per 
eenl.,  aitd  seems  to  be  far  more  tDflneuced  by  the  i[)criod  and  intensity  of  the 
epidemic  and  by  hygienic  surroundings  tlian  by  therapeutic  interference.  It 
luis  often  hap|H>ne{|  that  the  ratio  of  denth-s  to  the  nnmhiT  nf  pronounced 
altncks  has  been  iieairly  as  great  under  the  nmnogemeut  of  skilful  and  expe- 
rienced EuroiH-au  ]>hysiciiius  as  in  the  hands  of  native  E:wt  Indian  attendants 
whoee  chief  reliance  is  ujjon  charms  and  invjtations.     Whilst  this  is  true 
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oi*  w?vere  attacks  of  cholera,  ixrvertliolptw  there  ia  scarcely  any  gmve 
which  is  more  mftiittjrtable  if  it  !«?  |iro|>prly  aiitl  promptly  trpntrtl  dorii^ 
the  earlier  stages.     If  the  nmrtality  nf  caseH  in  the  latt-r  stnj^  oft«i  rim 
above  ninety  {ler  cent,  hi  spite  uf  active  aud  intelligent  interference,  judicnw 
manageniotit  of  the  disease  in  the  earlier  stages  is  usually  followed  by  m 
great  a  percentage  nf  cure  or  aliui-tion  of  the  attacks. 

In  tlie  stage  of  premonitorj'  diarrhcca,  absolnte  rest  io  l>ed,  with  wiriii 
clothing  aud  abstention  fi-oni  food,  should  he  enjoined  ;  nnd  appropriito 
doeeft  of  laudanum,  either  alone  or  in  ctnijnuctiou  with  nunie  fi)rai  of  cmm- 
ptior,  such  an  chlorodyne,  should  be  ndjiiiiiistered ;  or  salicylate  or  tonnil^ 
of  bismuth  n)ay  be  used.  Nearly  always  this  simple  treatment  will  prwe 
effieient. 

If,  however,  the  simple  diarrhoea  jK-rBists  or  shows  a  tendency  to  asanw 
the  serous  tyjw,  with  or  without  vomiting,  coldneea,  pnjstratiun,  and  cnunpb. 
more  vipomns  treatment  is  urgently  callwl  for.     The  IhkIv  .sliititld  be  env«4«, 
ope<l  in  hot  tlannet?«,  and  heat  appliitl  to  the  cxtrejuitit-s  ;  rnini|i»  !-hould  hei 
combated  by  local  frictions,  either  dry  or  with  whiskey-ond-snlt  or  the  like; 
vomiting  should  be  eliecked,  if  possible,  by  swallowing  small   lumps  of] 
crarked  ire,  and  by  sinnpiHmji  applied  over  the  ejiigaslnum.    Tlir  iwu  rexat' 
dicct  which  upjK-ar  to  be  most  etficaeious  hi  this  stage  of  the  nttai.*k  are,  how* 
ever,  the  warm  hath  and   tannic   cn/croef^gejt.      The  1em|K*nilJirr  of  tl 
bath  sliotild  1m>  AH'^  (»r  'Mi°  C'.,  and  the  patient  should  lie  immersed  in  it  uj 
tlu!  i-hin  aud  kept  there  for  twenty  minutes.     After  removal  from  tlie  bathj 
the  sur&ce  should  be  ver}*  quickly  dried  and  envelo|)cd  again  in  hot  Aonnr^ 
and  warm  aromntii-  drinks  lie  given.    The  luith  may  lie  nitrated  pro  rr  iwiAi 
in  Itto  or  more  hours.     The  efl'eet  of  the  warm  l»ath,  in  am!sting  ttr  td)rr-^ 
ing  the  vomiting  and  in  quieting  the  general  uer\'otis  system,  us  well  as  it 
restoring  warmth  to  the  i^utaueous  surfacy,  arrpsling  the  enini|i8,  T<tirn(ilatin{p^ 
the  tlnggiug  circulation  of  the  hloijd,  aud  relieving  the  general  pnMAnitk 
is  often  marked  to  the  eye  of  the  obaerver ;  and  it  is  usually  so  unmfiir 
hig  to  the  patient  that,  although  objected  to  at  6rst,  it  is  ireqneatly  rallnl 
for  after  being  oni-c  expcrieneed. 

But  the  aU^'ocfysea  of  tannic  acid  introduced  by  Prof.  CantaUf 
NaplcH,  ami  so  freipiently  used  by  other  Italian  ph\*9ieians  during 
recent  cholera  epidemic  in  Italy,  would  seem  to  afTonl  the  grealeal  reltantv  h 
tlie  treatment  both  of  the  premonitory  diarrhfea  oimI  of  the  active  fttagi^  of 
tlie  disea.«e. 

If  a  slight  attai-k  of  a  seemini:!y  simple  diarrhoea  duc»  not  vii-ld  at 
to  rest  in  ImmI  and  the  administiiitiou  of  a  dose  or  two  of  urami  infusitiu  </ 
ciiamumile  to  which  cblorfNlyne  or  laudanum  ha8  been  added  in  prnper 
rpmutity,  then  recourse  sliouhl  U'  had  without  los*  of  time  lo  the  wann 
entrrQclifxin  of  tannic  arid.  This  enterwlysis  is  essentially  an  inji-eduo  into 
the  colon  per  rectum  of  a  considerable  i|uautitT  of  warm  water  hoMing  ii 
Rtihition  a  eertain  percentage  of  tannin.  The  rectal  syriugi-  by  mtnnt  «/| 
which  tlie  injection  is  made  i^  furuished  u'ith  an  elastic  tube  tlirvi!  awtn*  ii 
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length,  with  11  iwrjcie  at  the  free  extreniity  and  a  cack  at  the  proximal  end. 
AViiii  such  ail  instrumint  iiol  unly  llic  wlioli;  Iciijrih  oi'  llie  colon  i-ati  be 
fillMj  with  tlie  (Irsiivd  Hiiid,  lint  al*;i  not  infret|uci)tly  a  quantity  can  be 
niuJe  U>  {HLss  beyond  the  ileoK^wt-al  valve  into  the  Kniall  intf^tine. 

Tlie  tanuio  sulutiou  recominvudi^  by  Caiitaui  ia  coustituted  (or  au  adult 
as  fuUi)M'H : 

li    BiiikiJ  wMkT  or  iufluion  of  chamomile,  warm,  '2  litres; 

Timniii,  6  to  10  grnmmei; 

IjuiidHii  II1I1 ,  20  to  50  drops ; 

l^uwdi'n:«l  yuni^nibie,  W  gniiumw. 


Tlie  temjieratiire  of  the  raixtmit  and  the  quantity  to  l>c  injwrtcd  should 
vary,  at'oordiiig  t()  tlie  nge  of  tht-  patient  and  other  circumstances,  In  the 
judgment  of  tlie  physician.  The  most  convenient  time  for  admiuistralion 
of  au  entcruclysttT  is  iiinnccHatcIv  iolldwinj;  an  (•vacualion. 

It  is  the  cx|x?ricneL'  of  tiiusL-  wliu  have  iollowul  thiB  methixl  of  treatment 
that  in  almi>8t  ever,*  caw  of  cholera  taken  at  the  bcginninji;  it  has  proved 
snceeasful  iuusnqHising  manner  in  an¥»ting  thediarrlin?a  and  stopping;  the 
disease. 

In  the  lanpna^  of  Raniello,  "  If  all  of  thoee  who  suffer  from  diarrhoea 
in  time  of  cholcm  would  at  once  have  recourse  to  tannic  enteroclysterB,  tlie 
grave  tayes  of  this  disease  would  be  very  rare."  But  the  first  nud  the  second 
phaae  of  the  disease,  iu  which  medical  treatment  promises  its  most  certain 
triumphs,  are  uanally  through  neglect  |ui88ed  l)efore  the  phyuician  is  called. 
When  first  tw-en  the  patient  has  gemmlly  advunctHl  far  towanls  or  is  alrtwdy 
in  the  stage  of  collapse,  when  the  system  is  nearly  overwhelmed  by  the 
quantity  of  s}iecifio  poison  already  ab-torbed  from  the  inteetinal  carnal  and 
by  the  cxcn'mcutitioiis  siibstam-c  nilaitUHl  in  the  eei»xioiny  tJirough  the  failure 
of  the  liver  and  the  kidneys  to  perform  their  excretory-  functions,  and  when 
neither  the  milistances  swallowed  per  os  nor  those  injected  [kt  rectnm  are 
lung(!r  aliHorbi<<l. 

In  this  dts|Mirate  condition  the  warm  bath  repeated  every  hour  or  two 
may  be  resorted  to  with  some  pro8j)ect  of  benefit.  But  it  should  Ix?  supple- 
mented by  an  attempt  to  restore  to  the  tissues  of  the  IxkIv  the  lai-ge  quauti- 
-ties  of  fluids  which  Imvc  been  lost,  and  tu  wash  out  from  then)  ^me  of  the 
ttcrementitions  substances  which  have  not  licen  <'liniinnt<>d.  Vor  this  pur- 
pose intravenouH  injections  have  bfx<n  pruputicd,  and  during  the  last  epiiieiiiio 
Ifere  more  or  less  extensively  practised,  but  without  great  suoecss,  as  a  rule. 
Jinother  metliod  of  accomplishing  the  end  in  view,  less  objfvtiouable  and 
more  eaay  of  application,  bus  also  l>ceu  propuHed  by  Cantaui,  of  Naples,  and 
prsctiflcd  by  hitji  and  his  countrymen  with  great  success,  as  repurted.  It 
has  Iwen  named  lii/f/ofiermocliftti^.  It  is  claimed  that  this  mcthml  is  neither 
irrati<iiial  nor  diiiip?rt»u8  nor  jminful  nor  diflicnit  nor  lengthy  nor  iuappli- 
cuble  in  a  lur^  number  of  cases.  Tiie  method  oi'  hypudermo^-lysis  is  based 
by  Cantani  njKm  the  following  reasonable  (.-o us i derations : 
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1.  The  death  of  chuk-ra  |«ticuU  bUpcrvenes  oithor  by  asphyxia  in  the 
al^id  [KTiod  or  in  oonsequeiict'  ut'  a  ttimiilt)iotii<  rraptinn  in  the  typhoid  stage^ 
because  the  organism  tlimugh  dlarrhtea  aiul  vomiting  luii-  hist  a  very  hu^ 
quantity  uf  its  aqticoa'^  coustitueut^  aud  hiis  reluincd  or  cannot  longer  elimi- 
nate the  exerementitious  materialK, — the  prtxltirt^  of  eombiistion  ami  of 
decay, — on  aocount  i»f  Btippre^fiioii  of  the  fuuilions  of  the  kidnem 

2.  Kwovery  occuro  when  absorjjtion  is  resumed,  in  the  intestinal  canal, 
of  the  fluids  which  furnish  to  the  blood  and  to  the  tiasnce  the  water  which 
is  indii^penRahle  to  them. 

The  office  of  die  phymeion  is  therefore  to  introdaoe  this  w-ater  into  the 
blood  and  tissues :  not  being  able  to  do  so  cither  by  the  stomarli  or  by  the 
roctiun,  ho  lilmuld  liavn  recourse  to  subcutaneous  injections,  aud  in  this 
ratiojiiil  iiMiuncr  Mitisiy  the  ni>ed  of  the  whole  oi^aiiiiim. 

Cantmii  augg:<«t.s  as  the  most  Kucct!&-ful  time  for  resort  to  bypiHlcrmo- 
elysls  the  lirst  iudicstious  of  insufficiency  of  water  in  the  body,  ench  as 
discoloration  of  the  skin,  cramps,  coldness,  etc., — that  is  to  say,  in  the 
begiuoiug  of  the  algid  prrind. 

The  formula  for  the  fluid  used  by  Cantani  for  hypoderraoclysis  is,  for 
an  adult,  as  follows : 

K   Fitrc  sodium  cbturidc,  80  grammes ; 

Sodium  airVmnte,  0  ^mininoB. 
I>U9»lve  in  2  litres  of  U'ilpd  water. 


The  quantity  to  l>e  injected  each  time  varies,  aoeordiug  to  drcnmata 
from  one  to  two  and  one-half  litres.     The  temperature  of  the  solution 
fllioiihl  l»e  38"  C,  niilesw  that  of  the  pectum  \x\  yery  low,  in  which  case  it 
has  betu  sometimes  raised  as  high  as  4'i°  V. 

The  apparatus  required  is  very  simple.  One  of  the  best  forms  consists 
of  an  nnllnari*  fnuntnin  syrin^  liaviu^  a  Innfj  elastic  tnlw,  to  the  distal  end 
of  which  is  attached  a  tiue-|K>iutt.'d  metallic  canula  supplied  with  a  cix^k. 

The  o|«'ratitin  is  as  simjili'  as  the  apparatus.  The  region  preferred  is 
either  the  mamnian*  orth(>  ili^wnMtal.  A  fnld  of  the  skin  is  raised,  and  the 
tunula,  previously  lillwl  with  fluid,  is  iiist^iicid  ipiite  a  dit^tautv  I>etw«'n  the 
skin  aud  the  subjacent  fascia.  The  fountain  of  the  syringe  is  elevated  unti 
the  fluid  begins  to  flow  by  gravity.  In  fifteen  to  twenty  minutes  one  to 
two  litrts  can  Ik*  thus  injectt-d.  During  the  pixxtss  the  current  shnuhl  l«e 
interniptt-fl  at  intervals  by  menus  of  the  cock.  Upou  withdrawal  of  the 
crannla  atler  cxmiplction  of  the  operation,  the  tumor  slionld  be  gently  rubbed, 
when  the  fluid  wil!  very  soon  U-  aljsorbcd. 

The  warm  bath,  iu  conjunction  with  hypodermoclysis,  appears  to  cxer- 
dee  a  powerful  influence  upon  alisorption  also. 

After  hypodemMHlyi*is,  hyj>odermic  injections  of  stimulants,  often  so 
urgently  called  for,  especially  during  the  stage  of  collapse  or  rigidity,  become 
active,  whilst  they  luive  I>e(i)re  l)een  inert. 

If  after  a  first  injection  the  coldness  aud  the  wrinkling  of  the  skin  |>er- 
sist  and  the  secretion  of  urine  be  not  re-established, — if,  in  a  word,  we  be 
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conviucfd  that  tho  tissues  are  not  yet  supplied  with  the  water  which  they 
have  lost, — the  (>|x>ration  should  he  reix-atod  soiue  houiN  later. 

"  In  the  majority  of  t-aaeAf  huwevtT,  afier  tho  tir*t  hypodei'moclysis,  if 
[the  iuterual  losses  have  uot  becu  fliieh  as  to  be  inooiupalible  with  a  ^uod 
rwirtion,  tlic  riiriihitlon  is  ro-cstablishe<l,  the  eyes  open,  liathecl  oiitx^  more 
witli  their  iialiiral  Hiiids,  ami  show  au  axpreswioii  of  tx)ni*i'ioiisness.  Little 
by  little  the  lividity  of  the  skin  dimiDiithcd,  and  the  timbre  of  the  voit-e 
bcoonM's  n(»nnal.  In  le&s  than  an  hour,  a  person  who  was  at  ttic  mouth 
of  the  grave  ii»  restored  to  lift*. 

"  The  physieian  who  knows  how  to  use,  witli  ooiirage  and  reliance^ 
latidannni,  tannic  eutemoiysis,  warm  Itaths,  and  liypodemioelysis  will  have 
to  n*eord  ainon^  the  viethiLS  of  cliolcni  only  th(»tM'  unfortunates  who  when 
he  was  i-alled  were  already  well  udvancc-d  iii  the  »tage  of  eyauu8iri  and 
oolUipse." 

Such  arc  the  eonfident  expressions  of  an  author  who  has  rei)ea1eilly  seen 
iJie  niar\'(>ilouji  re^ultH  ol"  thif*  mnv  practjtv.  In  ?juin nut ri zing  the  treatment 
he  sa^'8 : 

"  First  Period  of  cholera.  impro]ierly  eallctl  pmnonitonf  diarrhfm :  Rost 
in  bed,  warm  inlusioiH  with  laudanum  or  <'iilor<Hiyne  and  ei^nae ;  warm 
bottlcH  to  the  fei't,  wami  geueral  Ijatlis,  and  wurm  tannic  enicrodynla's. — 
Certain  eure. 

".See«)nd  PeriiHl,  s|>i>rific  or  riecsforni  diarrli(i>a :  AlwavK  warm  bath»f, 
h'moniule  widulatt-d  hy  i-hluri>liydi-iL'  or  tauuie  ai-id,  with  laudamnn,  t*]>irilu- 
oufl  liquors,  worm  tannic  enteroelysters,  lumps  of  ice  swallowed. — C'urc 
almost  eertiiiu. 

"  Thiitl  IVrioiI,  vomitinjr,  diarrhoM  always  more  profuse,  crainpB  and 
eiilduess,  eommeueing  ej'anottis:  IlyixKlermoelyais  and  warm  hathi^,  alter- 
nated with  tannic  ontenx-lysis,  hy|wKl('rmie  injections  of  stimulants,  revnl- 
sivra  externally. — Very  many  euiiij."' 

In  the  stage  of  tj'phoid  reaction  the  skill,  judgment,  experience,  and 
watehfiilnesrt  of  tlu'  phvsirian  arc  tnxcil  in  \\n\  ntnmst.  In  llic  wlcctioji  of 
the  line  of  trciitmcnt  l«  Ih?  followed,  it  should  l>c  always  borne  in  mind  lliat 
we  liave  to  do  with  a  fever  of  a  itcpiic  chnrtuia'  coosetjuent  ujwu  i-xtensive 
abrasion  or  destmction  of  the  mucous  surfiut^s  of  the  int(«linal  canal,  and 
cfjmplicntwl  hy  HcritHis  involvement  of  iht!  liver,  of  the  kidneys,  sometimes 
alwi  of  ihe  MikkI.  and  of  the  ]i;enerul  nervous  system. 

ProgTQOsis. — The  mortality  of  cholera  inttiTlIotvi,  ;ih  is  known,  is  wme- 
tim4>?t  frightful.  It  is  usually  j^reatest  in  the  earlier  eoursc  of  tlie  epidemic, 
and  it  is  limited  almost  entirely  to  those  who  uegleet  to  invoke  the  aid  of 
the  physician  until  the  attack  has  liM^)me  extw«lingly  (^nive.  If  the  |mtient 
iH  ewn  early  and  in  promptly,  judiciously,  and  cfnudnnily  emi*d  for.  the 
danger  of  a  fatal  issue  is  not  great.  If  the  practice  of  entenx-Iysis  and 
hypodermoelysis  meet  the  claims  made  fur  tliem^  the  disease  will  !«?  robbed 
of  many  of  its  terrors. 
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JoiXKii  TwiNif,  or  double  motvitem,  an*  Uxxie  malfnrmationa  thai  sppflV 
(<)  \ie  two  iiidivitlua!?*  wU'wU  are  iiiiiUH)  Ut  a  gn-aU-r  or  li'iw  dt^nn",  awl  vhidi 
have-  miituully  iufliii'm^cd  Uevelupmeiit  at  the  site  of  uuioo.     In  very  manr 
oases,  each  of  the  iudividiinls  which  coDstituto  tlie  monster  \b  symmetrioiUr 
dev*('!o|>ed,  and  the  viee  of  develu{HiK>iit  at  the  flile  of  union  affecte  ^"'^^^1 
imlividuats  in  an  ocjual  di^ree.     In  other  eases,  however,  one  iDdi%*idual  if^^ 
Inrper  and  more  perfectly  dcvelo|)ed  than  the  other.     The  lai^r  frame  will 
then  represent  the  main  body,  or  jwn^rit  stxx'k,  while  tlie  ttmaller  individail 
will  appmr  aa  a  pai'a.Hitic  api)endagi'.     There  are,  theu,  two  ^■Di^ral  group 
of  joinc<i  twins :  1 ,  the  c<|ual  or  jx^rfcet  double  monsters,  and,  2,  the  uooqinl 
or  pura-^ilTc  double  monsters.    This  divimon  ia  merely  for  tiio  mke  of  coo- 
venient  diseniuion,  Hinee  a  dillcreuee  of  di^f^ree  uloue  exi!it»  U-tWi-en  (X>n]B^ 
duplex  iudividnaU  and  tliu^  congenital  tumors  that  coutaiu  booe,  oerv^^^ 
&t,  and  the  like,  of  a  second  fcptus.  ^^M 

Isidore  (feoflVoy  Saiut-Hilaire  has  formulated  eertaiu  general  laws  willi 
reference  to  the  attitudes  of  the  individuals  that  enter  into  the  coostttathio 
of  double  monsters.  Thene  laws  may  l:»e  r^ranlMi  a.t  denionstraled.  Tbfr 
are : 

When  two  or  more  individuals  are  united  in  tlie  composition  of  a  mouttf, 
double  or  more  than  (lonble,  the  union  takes  place  between  honiolof^ 
Hurfaceti  of  the  iKxlieK.  Tlnm,  in  a  double  monster,  if  one  of  tlie  individsab 
is  adherent  by  the  vcntmt  mirtace,  it  i»  to  iJie  ventral  sur&oe  of  the  lcUo« 
that  it  Is  generally  united,  and  nut  to  the  dorsal  nor  to  one  of  the 
surfat-e^.     The  same  law  ia  true  of  triplex  monsters. 

Fiii-t)iermoi*e,  if  the  two  individual.'^  that  com})n9e  a  double  monster 
com|wred,  they  will  lie  found  to  be  p]ace<l  and  their  oiyans  disposed 
or  leas  B^'nimetrieally  uptm  the  Iwo  sidm  of  the  line  or  of  ilie  plaui>  ol 
union.     The  same  law  Is  true  of  triplex  monsters. 

Oeneais. — Double  m<m3ter8  and  homfilopiHiR  twins  are  the  pnidurt  of  ■ 
single  ovum.     The  view  is  m>  hjiij^er  tenable  that  twins  within  icpaiau 
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CDvdopes  may  come  iu  the  course  of  their  deveUipiiieut  to  be  so  v\t)W  to 
eiw'h  other  ilint  the  meinbmuciis  partition  disap]K!ttrs,  and  coalescence  of  the 
fo'lUMV  lakes  place. 

Opinions,  however,  differ  widely  as  to  the  mode  in  which  double  mon- 
sters orijiinaio  In  a  single  ovum.  Titere  still  renmin  ii  few  observers  who 
think  these  beings  arii*e  from  the  fertilization  of  a  single  o^^lm,  eoutaiiiiug 
two  germiuative  vesicles,  and  from  the  fusion  of  the  two  rrauilant  genuinal 
masses.  But  the  weight  of  evidence  and  opinion  is  greatly  iu  &vor  of  the 
notion  that  double  mongters  have  their  origin  not  only  in  a  single  ovum, 
but  also  ill  a  single  blasttxlenuic  vesicle.  Wliite  the  prnposilion  is  g(>nerally 
accepted  that  ati  double  moiufter^  ori^nate  in  a  ainffle  onim  and  are  deodoped 
out  of  a  KVigte  germinathf  ivsicff,  ntimentus  hy^iotheses  have  been  suggested 
tu  explain  the  modality  of  the  further  gnnvtli  und  development  of  these 
beings.  At  the  preiient  time,  two  prini'i|ial  hypnthe^ieij,  iipjtarently  con- 
trodiiiory  proper itious,  are  vigorously  defended  in  the  explaimtlun  of  the 
phenomena.  They  are,  1,  the  hypothesis  of  Fusion,  and,  2,  ihc  hypothesis 
of  Fission.  To  these  may  lie  added  a  third  supjK)siti on,— though  of  minor 
signiticance, — the  hypothesis  of  Radiation.  These  three  attempts  at  the 
interpretation  of  the  phenomena  by  no  means  exhaust  the  possibilities  in 
the  itmception  of  the  genesiH  of  double  monsters,  with  the  retards  of 
which  the  literature  of  the  subject  abounds. 

1.  The  Jfypofhetnn  of  FuMon. — According  to  (his  hypothesis,  when  the 
first  traces  in  the  germinal  disk  bwnmc  visible,  Iwoilistinct  embrk'onie  nn4s 
are  alrtudy  present,  M-hich  either  i>ersist  entirely  separate  and  develop  into 
homologous  twins,  or  which  unite  with  each  nther  tfi  a  varuible  extent.  This 
notion  is  maintained  i'hieHv  in  FruniH^,  anil  Claudius,  Famnn,  and  B.  8. 
Schulixe  may  \)e  nmued  unioug  its  defenders. 

The  Germans  reject  this  hypi>thesi9,  calling  it  ''  naive,"  for  the  follow- 
ing reasons : 

1.  Fcetal  malformations  present  an  uninterniptcd  transition-scries  from 
a  snpcmumerork'  terminal  phalanx  to  a  complete  doidile  monster.  It  is  not 
easily  eontx'ivable  tliat  a  sujKTnumemr)*  terminal  plialanx  r^onhl  ariw  from 
■  twin  prf^naucy  in  which  all  of  the  one  twin  except  its  terminal  plialaux 
had  disap^K-an-ol.  In  fretal  malformations,  moreover,  there  is  uo  evidence 
of  the  disapi>earance  of  any  oi^ii :  the  rudimentary  or^ns  appear  only  as 
aplastic. 

2.  Double  monsters  in  all  their  variations  show  a  certain  regularity  and 
symmetry  of  formation  ;  nnly  synonyniuuf  orpins  and  systems  are  con- 
joined, a  condition  thai  w<iuld  imt  iK*cur  in  i-j)}«e  of  accidental  fusion.  An 
ap|)arent  exception  to  this  rule  is  observed  in  cranio|>ngns,  in  which  the 
trontnl  may  Ix*  found  joinwl  (n  the  parietal  Imiui'. 

3.  The  fusion  of  two  cmhnios  has  never  Uvn  ob«er\'ed.  When  two 
embryos  lie  too  cloee  to  each  other  in  the  caviim  uteri,  one  is  often  found 
pressetl  out  flat, — foetus  papyraeeuH,^but  it  is  never  seen  to  be  fused  with 
ita  fellow  (Perls). 
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2.  'Jlif  UtjiuAhetiU  of  Fitsion  la  that  the  blastoderm  in  flii  oases  is  Simple 
in  the  Ix^iuuin^,  but  that  thit^  primitive,  single  germinal  nuiss  xpIitB  np 
inore  or  h'ss  cornpli-tely,  and  givi*  origiu  in  this  mude  either  to  Jointd  twins 
or  to  iudividual-s  that  are  separate.  This  hygiothpsig  also  includes  tlic  notion 
of  external  jrcmmation  or  hiulHing.  Anion^  the  ti|K)n.son*  of  the  h_v|x(thnBift 
iiiay  be  nieuUoned  the  names  of  Rciehert,  X^oiiitz,  Fiirsler,  JJruch,  Ditt- 
mar,  Virehow,  Ablfeld,  Ollacher,  and  Gcrlaeh.  As  already  intimated,  the 
h)*pnth(si.s  of  fissinn  is  w-arnily  defended  in  (lennany.  This  view  offi'rs  a 
plausible  explanation  of  llic  uuintcmiptcd  transitioa-series  uf  malfuniiuLlonfi 
from  polydactylus  to  ttie  complete  double  monster,  nod  the  wtnght  of  prob- 
able exHdeiHK?  Ik  in  itii  favor.  In  this  c-oni>e(tiun,  mention  must  also  be  made 
of  the  in)[K>rtaut  cxijcrimeutal  observation  of  Grerlacb,  who  has  suecoeded 
in  producing  anterior  duplieity  in  at  least  one  caw.  Valentin,'  at  a  much 
earlier  period,  claimed  to  liave  brought  about  duplicity  of  development  in 
the  embni'o  of  the  rhirk  by  artificial  ti.s.siun,  but  thf  factn  in  Uia  ciisiea  have 
been  seriously  questioned.  Perls'  makesj  an  iugonious  attempt  at  the  recon- 
ciliation of  these  two  hypothesses,  which,  as  before  remarked,  atv.  apjiorently 
ooutnulicton-'  projKiHitionH. 

■3.  II^ixAhcms  of  Uudkdioiu — Rauber  has  aunouuced  a  thiitl  hypothesis, 
which  <!iffer8  in  essential  points  from  the  two  viewa  just  mentioned.  This 
observer  :i.-«innu's  a  principle  of  radiation  as  the  Iwsis  of  \\m  hy]>4ithrai8.  In 
the  earliest  period  of  ontogenesis,  the  primitive  cmbnunai  germ  sustains  a 
radial  arrangement  to  the  centre  of  the  area  pellueida.  Rauber  calls  this 
mode  of  clevi'htpmcnt  monoradial.  In  the  genesis  of  a  multiple  monstrosity, 
several  primitive  embryonal  germs  armnge  themnelves  in  a  iwliai  fasltion, 
and  tlie  mode  of  development  is  ternuM  plnriradial.  The  [irotH.'ss  of  nidia- 
tion  is  drscrilMxl  in  tlie  following  wordn  :  **  Just  as  under  normal  tx>nditioiis 
the  anterior  embryonal  germ  of  the  vertebrates  ap|iearn  as  a  projection,  as 
a  ray,  fn>in  the  marginal  elevation,  so  the  multiple  formations  appear  as 
multiple  projections,  or  rays,  from  the  marginal  elevation." 

OauBatioQ. — ^Thc  discussion  of  the  cause  of  double  monsters  is  foreign 
to  the  pur]i->se  of  this  paper,  inasmuch  as  the  subject  is  of  a  purely  H|j«ni- 
lative  nature.  Mention,  however,  must  be  made  of  the  views  of  Man*hand, 
that  refer  the  duplicity  of  the  cndiryiHiie  germ  to  factors  tjiat  are  in  opera- 
tion Ix'forc  sc^iientation  of  the  yolk. — that  is,  to  conditions  of  the  ovum  or 
spermato/^id  l)efore  fertilization.  Like  Fol,  he  is  of  the  opinion  tiiat  the 
I»enetration  of  the  vitelline  membrane  by  two  or  more  spermatoKoids  may 
give  origin  to  two  or  more  centres  of  siv mentation. 

The  influence  of  maternal  im]>ression8  in  the  explanation  of  the  occur- 
rence of  double  motisters  is  often  invoke<l,  and,  untbrtnnately,  not  merely 
by  the  laity.  Although,  as  remarkwl  by  Parvin,  the  belief  th;it  the  i«i- 
boru  child  may  be  alfectwl  through  the  mother's  mind  has  the  allt^ed  crite- 
rion of  truth  that  it  is  univei'snl  and  |)ereuiiial,  uevertheleea  the  notion 
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rwrts  upon  no  Imwis  in  ohjective  fwt.  Expericnw  tt-arht-H  tliat  fright,  IxKlily 
violfucc,  and  tlic  like  luay  caust-  stnictuiiil  aitcratiuus  in  Hiv  ovum  as  the 
rfft'ct  of  lu'inorrliagc,  jmrtial  ntpttire  of  the  nipmbrancs,  iucomplt-tc  lose  of 
tlieir  <^t)nU'Ut.s,  that  soinetinu'U  n>sult  in  tlie  prtMliictiuu  of  mumtrusities. 
liut  the  dti'eel  infliieufx'  uf  the  meutal  attitude  uf  the  niotlier  u]kiu  the 
physiral  development  of  the  faUiiH  in  uteit>,  in  the  al)Henee  of  any  such 
coareu  phyaieal  caui^,  in  an  item  of  al>so](ite  eoiije<-tuiv.  Then  it  must  be 
borne  in  mind  that  all  j^t"^  errors  of  development  are  annoinK'od  at  a  very 
early  |teri)Kl  in  the  hirftory  of  the  i^mhrv-n, — iM'fore  the  expiration  of  the 
cighlh  week, — a  jx^riod  (Tin.siderah]y  autueedent  to  the  time  frequently  ajt- 
pointt-il  l)y  the  jHijiular  mind  for  the  operation  of  nmtornnl  impressions. 

Nomenclature. — Tlie  tionienclatun?  of  double  monrtere  in  extraordi- 
narily rii^.  lu  this  article  the  terms  employed  by  Gurit  and  Furster  will 
be  chiefly  UBcd. 

AVhen  the  common  portion  is  relatively  extensive,  the  moaster  creates 
the  impreivinn  uf  l>eing  a  Hin^rle  tmlividtial  of  which  i^ome  {>ariicnlar  jmrt 
is  duplex,  and  is  less  su)£gestive  of  two  individuals.  Under  the^  oou- 
ditions,  the  dc^ij^nation  is  8ele<>t4>(l  that  is  made  up  out  of  the  name  nf  the 
duplex  purtitm,  and  the  termination  -AtdifumH  (mSufio^,  "dctnblc"),  or  the 
pre^x  dt-,  is  used. 

On  the  other  hand,  when  the  common  portion  is  relatively  small,  the 
muiititer  en.iite:i  the  inipn-K-^ion  of  iMting  two  individuul.s  that  are  uniti<d, 
and  is  less  suggestive  of  a  single  being.  Now  the  name  is  chosen  from  tJie 
portion  commnn  to  the  iwo  individuals,  and  the  termination  -piifpiH  (rr^y^itut, 
to  "unite"),  or  llie  prclix  ao>-,  is  employed.  Then  thcrc^  an;  also  analogical 
terms,  as  Janiceps. 

Classification.^ — As  remarked  by  ITarrirton  AUen^  it  is  an  oiM»n  ques- 
tion to  what  extent  a  malformation  like  a  double  nionstiT  <7in  Ih-  csitled  a 
genus,  and  to  wli&t  degree  the  subdivision  of  em^li  genus  may  be  designated 
a  sjieeies,  so  I(»ng  a.s  naturalists  are  not  agreed  as  Ut  the  i-e-ftricticm  of  these 
terms  in  mtnital  plante*  and  animaU.  For  the  puqHJHc  of  dihcu^^'^iou,  how- 
c\'er,  wmie  systematic  arrangement  of  these  object.'^  'i»  abrtoluicly  nei"e8.sary. 
The  original  classification,  pmposed  by  Isidore  Ciooftroy  Saint-Hilaire,  has 
been  varicni«ly  m(Mlifie<l  by  (lurlt,  Fortrter,  and  others,  in  accortlance  with 
tlie  hypothiwirt  of  the  development  of  these  lM.'ing»  by  tlic  fi&siou  of  a  single 
germinal  area. 

The  axial  Hlnictures  may  be  hplit  fi-om  alntve  downward,  giving  origin 
to  double  monsters  that  un  joined  at  their  caudal  extremity,  but  whose 
oerebro-spinal  axes  divei^  in  vun'ing  degrees  as  they  ascend, — hence  Terata 
hattuUdijnut,  monsters  witli  downwanl  cleavage. 

iXjublc  mon»4ters  may  be  joini-d  at  the  cephalic  [xtlc  with  divergence 
of  the  caufhd  extremities.  In  this  manner  are  pr*xluccd  l»eings  that  are 
single  alwvc  and  double  below, — Terata  amulirj^mi,  monsters  willi  upward 
cleavage. 

Finally,  lission  mav  oocur  at  the  some  time  from  above  downward  and 


926  JOINED   TWINS. 

from  below  upward,  but  the  prooeee  is  arrested  before  complete  separaHon, 
and  there  result  beings  whose  cephalic  and  caudal  extremities  are  divergent 
while  the  intermediate  region  is  continuous  in  a  greater  or  less  d^ree, — 
Terata  anakatadidyma,  monsters  with  both  upward  and  downward  cleavage. 

DODBIJS    MONST£RS. 

A.  Terata  Katadidyma. 

Monocranus. 

Dicranus. 

Diprosopus. 

Iniodymus  (Fig.  1). 

Opodymus  (Fig.  2). 
Dicephalus. 

D.  dibrachius  (Fig.  3). 

D.  tribrachius. 

D.  tetrabrachius  (Figs.  4  and  5). 

D.  tetrabrachius  tripus  (Fig.  6). 

D.  parasiticus. 
Ischiopagus. 

I.  tetrapus  (Figs.  7  and  8). 
Pygop^us  (Figs.  9  and  10). 

P.  parasiticus. 

B.  Terata  Anadidyma. 

Dipygus. 

D.  dibrachius  tetrapus  (Figs.  11  and  12). 

D.  dibrachius  tripus  parasiticus  (Fig.  13). 
Syneephalus. 

Janiceps  asyrametros  (Figs.  14  and  15). 

Janiceps  (Fig.  16). 
Craniopagus  (Figs.  17  and  18). 

C.  parasiticus. 

C.  Terata  Axa katadidyma. 

Prosopo-thoraeopagus  (Fig.  19). 

P.  parasiticus. 
TIioraco]>agus. 

Xiphopagus  (Fig.  20). 

Stcrnopagus  (Figs.  21  and  22). 

S.  parasiticus  (Figs.  23  and  24). 

Terata  Katadidyma.  Monocraniui, — single  cranium,  face  double  in 
part,  three  or  four  eyes,  brain  du])lex  in  various  degrees. 

Dicrantts, — double  cranium,  faoe  single  or  double  and  fused,  lower  jaw 
single. 

Diprosopus, — face  more   or   less  double;    the   faces,  and  in  part  the 
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cranium  to  the  (Kvipnt,  eomplotcly  soimratc  (Iiii(H!yniiis),  or  llii'  faceiii  are 
Boparut«d  to  the  zygomatic  arch  (Opodynius) ;  in  both  cases,  duuble  lower 
jaw  (Figs.  1  and  2). 

Ificephaliu', — i-haraclerizetl  hv  the  prt-sc-iire  of  two  disliiict  iind  ecjHiratc 
facnds,  either  e(|nal  or  uneijiial,  with  various  degrees  of  duplicity  in  the 
wrtehral  column.  The  hodi>es  are  joined  laterdUy,  the  fmH•i^  hwik  forward 
and  comiuunly  in  the  same  dii'ection.  Accurding  to  Fisher,'  out  of  Ave 
hundred  case-?  of  human  tlonhle  monsters  that  are  recorded,  about  one-third 
U'hiny  to  this  g^-uus.  The  Ji'niale  sex  prejionderales  in  the  proportion  of 
two  to  one.  In  ven'  rare  cases,  one  of  tiie  embryonal  nia^.se.'i  iK-rei^ta  hi  u 
radimcntarr  state,  and  forms  an  ap]x-ndix  to  its  fellow, — iJierjihnfti^  pttm- 
sUtnig.     Uitder  I)|<'c^>ph:iliis  ntv  in<-hL(hil  iht?  loDowing  H|M>(>iL>»; : 

Dicephalus  dibmchiuM. — A.  Otterson"  ha.s  given  the  folhmlug  ex(vllent 
report  of  a  case  of  this  siKvies ; 

Iluttory. — Mother,  a  nndtJpara;  utero-gestution  was  nnattenilod  by  any 
event  at  all  noteworthy  ;  earlier  stages  of  lal«>r  prolongtxl ;  a  head  was 
6nally  delivered  by  forceps,  after  xvbich  no  jirogiTss  was  uia<le  for  S4^me 
hoiirts.  Dr.  Otterson  attempted  to  intnrtlnce  his  hand  into  the  nti'nis  for 
exploration ;  |nirtial  version  of  the  retainetl  [wirtHj  engagement  of  the 
breech ;  cftideDt  contractions  with  expulsion  of  the  breech  and  body,  fol- 
lowed by  the  second  head.  The  child  wm^  dead  when  delivered.  The 
mother  miwle  an  nnintermpteil  recovery. 

The  specimen  wa-i*  presented  to  the  Miisetim  of  the  Brooklyn  Anatomi- 
cal and  Surgical  Society,  and  has  been  nccnrately  described  in  the  foUomng 
wonl.s  by  Lewis  S,  Pilcher-^  (Fig.  3) : 

Tile  child  luis  two  distinct  and  i)(>rfect  heads  and  neeks,  one  trunk,  tivo 
upper  and  two  lower  extremities;  length,  forty-eight  centimetres.  The  two 
heads  ditler  slightly  in  size ;  eireiiniference  of  the  let!  he-jul  thirty-six  {X'liti- 
nictres,  that  of  the  right  head  Uiirly-lbree  centimetres.  There  is  no  anal 
orifice.     The  genitals  are  male,  single  and  |H'rfcet, 

SMfioii. — The  vertohitd  <t»Iimnis  hit  distinct  and  perfect  throughout ; 
they  approaeJi  eaeli  otlier  gradually  fnmi  above  dowiiwanl  as  far  as  to  the 
lumbar  region,  whence  they  mu  parallel  to  oaeli  other,  being  seiiamttd  by 
a  small  intcr\'al  ;  the  sacra,  each  distinct  and  |ierfe<'t,  artirnlate  with  each 
4itlicr  by  niKinsof  an  iiiterarticiilar  libnwttriilt^e  that  unit<^-s  iJie  conlignouti 
auricular  snrfbccs  of  the  two  bones.  I*>om  each  sacrum  springs  the  in- 
nominate Umn  that  forms  the  wall  of  the  |M'lvis  upon  that  side;  at  the 
syinphysis  pubis  the  two  unite  as  usual.  The  corresponding  dorsal  verte- 
brae of  the  two  columns  are  united  by  a  scries  of  bony  arches  formed  by 
cnaU!sei>d  rihs ;  each  arch  or  cfimpound  rih  has  two  normal  heads,  <»nc  at 
other  extremity,  by  whii^  it  aiticuktcii  witli  tbc  proper  vertebnc    The 


1  TmiuuctioDS  Krw  York  Stnte  Mtnlioiil  Societ.v,  IMS,  1800,  1847,  and  18A8. 

*  AnnaU  of  Rmoklyn  Anntoniiciil  Acioh^ty,  18M>. 

■AniutU  of  the  AnftUimlcal  mi<)  Surgical  Society.  Brooklyn. 
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litis,  which  spriug  from  the  froo  pidit*  of  the  twn  vortrhral  mhimns, 
ivunectetl  to  a  rontiiioii  sinj^le  sterimni  in  fruiiL  by  iniiLsually  Uiug 
irurlil^^,  and  Uius  complete  the  thurax. 

Tlie  clavicle  and  3(npula  of  either  sidr  arp  nonnally  rclatwl  to  the 
!iti>riium  and  ril».  Kt-'Htiug  u{h>u  the  iKxstcrior  iai.'o  of  the  up|MT  c>(>ni|M)niKi 
rilw,  in  the  middle  of  the  l)aek  between  the  two  seriee  of  dorsal  ^)>inc$,  is  a 
compound  <^-nptila  formed  hy  tlie  ftmtou  of  two  bones  alon;^  their  anterior 
etittes ;  an  a<*niiiiiou  prftccss,  club-s halted,  piiiji.-cls  fonvard  from  the  middle 
of  the  upi>er  edge  of  this  compound  <:4^pnla  ;  artieii latin};  with  ihis  prfxvss, 
and  imHRinp  dirwtly  forward  to  articulate  with  the  ftteruum  at  it«  upp*'r' 
bori:Ier,  the  cpistcriud  notch  affording  an  articulaling  surface,  is  a  filender' 
oomiK'iiiid  clavicle. 

Rtxpiratory  Syi^aii. — Two  seta  of  respiratory  organs  are  present,  eacli 
ludciM'nilent  and  [H'rfert.  There  are  four  pleural  sacs.  By  the  blending  of 
the  pleural  laycre  that  lie  in  contact  in  the  middle  line,  a  fibro-serous 
septum  is  fonncd  that  divides  the  thorax  into  two  cavities  posteriorly; 
these  middle  pleural  sacs  and  ilicir  contents  ai*e  hiddeu  from  view  aut<^'riorly 
hy  a  lai^  pericardial  sac,  with  the  iK>f<terior  wall  of  which  the  anterior 
mai^iu  of  the  iteptum  descril)*Hl  lxx'4:imea  blended, 

Circulatoi-ii  Stfulcin. — The  pericardJunj  Viv>  in  the  middle  line,  directly  | 
lichind  the  sternum,  and  extends  to  some  distance  on  each  side  of  it.  The 
NIC  ]fi  Hingh',  and  encloses  a  coni|M}nnfl  luiart,  the  ventricular  p>rti(Ui8  of 
which  nnuaiu  setiarate,  while  the  auricles  are  blended  togtftlier.  C'onfltt-j 
tntin^r  the  left  mass  of  the  heart  n.re  two  ventricles  and  one  auricle  (the  left), 
which  aiv  of  normal  size,  shape,  and  relative  position.  The  origins  and 
relation  of  the  aorta  and  pulmoiian,-  artery  u|Mm  this  side  are  uonnal.  lulo^ 
the  auricle  enter  four  pulmonary  veins.  The  elements  of  the  right  uia>* 
an'  more  change*!  :  then-  is  hut  one  ventricle,  which,  however,  is  larger  tlian 
eitJier  of  the  ventricles  of  the  other  mass ;  from  the  right  side  of  its  bawl 
springs  a  sw-ond  aorta  ;  there  is  no  pulninnnry  artcr*-  on  this  side.  There 
is  no  apparent  attempt  at  differentiation  of  the  auricles :  tlicn>  in  simply  a 
single  cjtittcious  auricle,  which  is  blended  with  the  right  auricle  from  the 
left  nijiss,  forming  a  huge  venous  reservoir.  At  the  right  posterior  side  of 
liii.s  reservoir  enter  two  small  piilmonan*  veins  from  the  right  pair  of  lungs. 
A  single  ascending  vena  <-ava  »v)llccts  llic  blood  from  tlic  lower  iK^rtion  of 
the  bixly  ;  alnjve,  the  left  innominate  vein  of  the  left  child  crosses  trans- 
versely its  neck  to  the  point  of  jum-tion  of  the  two  necks,  receiving  the 
right  internal  Jugular  in  its  cuunse ;  here  it  is  joinetl  by  the  left  intormil 
jugular  of  tlie  right  neck,  and  by  a  large  anomalous  vein  from  behind  ;  the 
large  descending  vena  cnvn  thus  fiu'ined  dewx'inls  in  a  straight  cuiirne  to  llie 
middle  of  the  (-omjHnind  auricle.  The  right  iimuminate  vein,  formed  by 
the  right  internal  jugular  and  right  sulH-lavian  veins  of  the  right  neck, 
empties  into  the  comjwuud  auricle  at  its  right  side.  Tlie  two  atPitns dn*eend 
each  upon  tiic  left  side  of  their  pnjpor  veitebral  oolumiir^ ;  they  do  not  unite 
Iwlow,  nor  bifurcate,  but  each  divei^iug  ciintiimes  as  a  conunon  Uiac,  ami, 
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after  giving  off  the  umbilical  aiten-,  passes  on  to  be  distributod  to  a  lower 
limb. 

D'uirMhf  SifKtan. — There  are  two  stomachs.  Tbo  left  is  of  normal 
slia)ic  and  s\xc,  and  occupies  its  umiuI  placo  in  tlie  abduiuou.  Tu  its  caixliac 
end  ii*  aitjirlicd  a  normal  splc^'n, — thi'  only  oqp  present.  The  right  stnmaeh 
is  Miudlcr,  pyriforni,  hidden  iK-h'uul  iht-  Hvi-r,  and  lic^  ver>'  obit{[uely,  with 
its  pylorus  pointing  towaHs  the  pylorus  of  the  other.  Its  duodenum  joins 
at  once  the  U'tX  duixleiuiin,  iitid  tlie  twt]  howeliii  a|)]M'Hr  fn?ie<l  logetlier  for 
alwait  one-sixtli  of  their  entire  length  ;  a  well-marktrtl  h>ngi(,iidiiial  grtxjve 
80  marks  the  fused  bowel  that  the  appearance  of  a  donble-ltarrelled  gun  is 
pnxhuixl ;  traiisveive  ^t^elion  shows  tlial  they  aivtlividetl  by  u  inembninnuK 
septum  into  two  distinct  tubes,  eaeh  with  its  own  mesfnlfry  j  this  ]H'n*ist8 
through  a  length  equal  to  one-thinl  of  the  whole ;  then  they  again  fiise,  and 
thedonhlc-fMiiTellMl  arniiigt  ineiit  perMintf*  thnutgh  a  length  wimewhat  greater 
than  at  the  iK'^iiiuing ;  the  small  iiitivtiue  finally  liets>nie.s  t«tngh>,  and  oon- 
Unues  thus  to  its  junction  with  the  large  intestine,  which  likewise  remains 
single  to  ita  termination ;  at  the  jjoint  of  lK>ginning  of  the  single  tulje  a 
small  nipple-like  diverticulum  exists.  The  rcetuni  de^H^ndu  to  the  bottom 
of  the  jH'Ivis,  whore  it  ends  in  a  cul-df-^tc.  The  liver,  upon  its  sui'faee, 
apjiears  to  be  a  simple  oi^^i,  l>ut  from  its  posterior  inferior  bonier  project 
gu|M'ruunierai'y  lolies,  the  evident  remains  of  a  second  liver.  There  is  but 
one  gall-bladder. 

Genito-Urinnrif  Sxfuiem. — ^There  are  three  kidneys, — «  largie  eom|>ouud 
kidnev  lying  in  Uie  nitd-lumliar  sulcus  and  one  in  cither  lateral  luml>ar 
region.  The  Ictl  kidney  is  greatly  atropliicd.  The  bladder  is  single;  the 
genital  organs  are  single  ami  well  develo|>efl. 

Nervotm  Si/s(aii. — Each  luaul  and  tiLrk  and  eaeli  lateral  half  of  the 
body  is  supplied  by  its  own  ccrebro-spinal  axis ;  along  the  lino  of  fusion 
only  is  there  any  oommunicution  betwwu  the  hnmches  of  the  two  axes. 

The  im|Mirtaut  qucHtiou  as  to  the  viability  of  tliis  monster,  a|)iirt  from 
the  accidents  of  birth,  has  been  answered  in  the  negative  by  Pilcher,  fmm 
consideration  of  the  structure  of  the  hrart  and  great  vessels.  The  left  mass 
of  the  compound  heart  waswmiplete,  and  apparently  etpial  to  the  [M?rfomi- 
■uce  of  its  fuuctious.  at*  far  as  they  rclatwl  to  the  left  chiUI ;  but  the  right 
mafls,  com|Hwd  of  but  one  auricle  and  tme  ventnch*,  with  nu  pulmonary 
arter\',  was  obviously  unetpial  to  its  task.  There  was  present  no  anastomosis 
between  any  lar^c  arteries  of  the  two  systems  to  [wnnit  the  admixture  of  ar- 
terial bloLKl  with  the  venous  current  of  the  right  system.  Aix*ordingly,  had 
the  monster  been  born  alive,  the  right  child  would  have  perished  at  oDoe 
fnim  asphyxia,  and  the  speedy  death  of  tlie  left  child  woidd  have  followed. 

IHKCjihtilxiK  trihruvhiux. 

Diecphaim  Idrabrachim  is  an  example  of  anterior  duplicity  in  which 
cleavage  ext^'nds  downiward  through  the  thorax  as  far  as  to  the  abdomen. 
These  beings  |)osscss  two  liciirl^i  and  (wo  jsiirs  of  lungs,  and  are  viable. 
[Oocasionally  the  sucnnu  and  itiu  are  double. 
Vol.'  1.— W 
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A  gpecimen  of  dieeplmlns  tetrabrachius  dipU9  is  prewntcd  in  the  ttpH- 
knowu  ease  of  Hita-Chrislioa,  who  diotl  nt  Paris,  November  20,  1829. 
haviii};  ivaciieil  au  age  of  eight  mouths  aud  eleven  davd.  The  autopsy 
va»  eouduete<l  by  Scrita,  from  wIxoejc  rejjort  Figs.  4  aud  5  are  taken. 

Sometimes  a  third  lower  cxrremity,  either  nidimentiiry  or  perfect,  is 
pn^ent, — dieephuliis  teirabnu-liiiis  tnpU8  (Fig.  ti).  Of  tliii<  s{>eL-ted  the 
living  female  double  monster  kuowu  as  the  8t.  liC'Uolt  twina  is  a  tN-piuU 
example. 

Prof.  Duncan  C.  MacCalbuu,  of  Montreal,  gives'  the  following  descrip- 
tion of  this  specimen : 

These  ehildren  are  the  prodmrts  of  a  secviml  geptation.  They  were  bora 
at  Si.  B^Qolt,  oouuty  of  Two  Mountuiu^,  QueU-c;,  on  February  28,  1878. 
The  mother  is  a  fine,  hcidthy-looking  woman,  aged  twenty-iiix  yean*.  Her 
labor  lasted  seven  hours,  commencing  nt  one  a.m.  and  tcrniiiiatiug  at  eight 
A.M.  One  head  ami  lx*dy  were  Iwrn  first ;  thit*  wjv^  shortly  follnwcd  by 
the  lower  extn-mitiej<,  ami  iiuwt^ilialcty  afV^rwards  the  seeond  biKly  and 
head  were  exivlled. 

The  nuin<«  Man'e  and  Rose  have  been  given  to  the  right  and  left  child 
nBi«etively ;  suruame,  Brouiu. 

Marie  is  more  strongly  developed  and  healthier-lonklng  tliau  her  sister 
Rdj^e.  who  is  smaller,  darker,  and  more  delieate-bhiking.  Tliev  are  Ixitb 
bright,  lively,  and  iutelligciil-lookiug  children.  The  two  iHidie^,  i'ntm  tJie 
beads  as  iiir  as  the  abdomen,  arc  well  formed,  perfectly  developed,  aud  in  a 
state  of  g<KHl  luitritioi).  The  union  lietween  them  eomnH'uws  at  the  lower 
pari  of  the  thurax  uf  eiu^h,  uud  from  thai  part  downwards  they  pn»ent  tiie 
apix-nrancc  of  one  female  child  ;  that  is,  there  is  but  one  abdomen  with  one 
navel,  a  genital  fissure  with  the  external  organs  of  generation  of  tbe  female, 
and  two  inferior  extremilies.  Tbe  fl<«itiug  ribs  an;  distinct  in  rarh,  as  is 
also  the  cnsifonn  cartilage.  The  lateral  halves  of  the  alxlomcu  and  tlie  in- 
ferior extremities  *!orrpspond  in  size  and  development  reBpcrtivelj"  to  the 
body  of  the  same  side ;  aud  the  same  remark  applies  to  the  hdiia  majora. 
The  spinal  eDlunin:^  are  distiuet  aud  ap{M?ar  to  meet  at  a  jx-lvis  u>mm<tn  to 
both,  although  the  fusion  of  tbe  children  eoraraenees  at  some  distance  alxive 
their  jnncliou.  Fmru  iitiir  the  exlremitv  of  each  Hpine  a  fissure  extends 
downward  aud  iuwurd,  meeting  its  Icllow  nf  the  opiwsitc  side  at  the  deft, 
between  tlie  bnttiM^ks  near  the  anus,  including  a  somewhat  ele\'ated  scift 
fleshy  mass,  thicker  Ix-low  than  ab<ivc.  At  a  ei-ntral  |>oint  IjctwiTn  these 
fissures,  at  the  distance  of  sixty-four  millimetres  from  the  (wiut  where  the 
vertebral  columns  meet,  and  eighty-nine  millimetres  fri»ni  the  anus,  there 
projects  a  rudimentan*  limb  with  a  ver>-  movable  attaehincut.  This  limb, 
■which  meastii*e8  one  hnndixxl  aud  twenty-seven  millimetres  in  length,  ami  is 
provided  with  a  joint,  tapers  to  a  fine  point,  wliich  is  funiishitl  with  a  dis- 
tiuet  naiJ.    It  is  verj'  sensitive,  aud  contracts  strongly  when  slightly  irritated. 
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The  spinal,  respiratory,  eireulatory,  and  digestive  systems  of  these  ehil- 
<lren  arc  ()uitf  distiiH-t.  Tlicy  liuve  «a<'h  a  »'ivanit<>  diapltru^tii,  and  the 
abdominal  inuAclcs  on  em-li  side  of  the  moii^ial  line  and  ilu;  \im\tt^  uf  that  iside 
are  supplied  with  hlood  by  tlie  vessels  uiid  are  under  control  of  the  nervous 
ItfB^QD  of  the  corresiMiudiug  child.  They  liavf  cau-h  a  dtBtin<-t  atiimach  and 
ft  fl^nratc  alimentary  ninal  (the  two  alimentary  tiuialti  prtfl)al>]y  juinitig  at 
a  point  close  to  the  common  amis).  It  would  follow  that  the  oeocssory 
organs  of  thi^  digestive  systt-m  aiT  di!*tiuct  for  carji  r-liild.  Tin-  Uvit  fix-^itres 
b^ud  are  evideutly  the  urigiiml  dcftd  Irctween  the  buttocks  of  each  chihl, 
one  buttock  remaining  in  its  integrity,  whilst  the  otlier  in  a  rudimentary 
tY)udIti(>n  is  fui^fHl  witli  that  oi'  the  op|H)site  i^Iiild,  forming  the  soft  flcHhy 
mass  from  the  upjHT  pan  of  which  tliu  rudimeutarj'  limb  pwjec-ts. 

The  I^t.  IV'Uult  twins  were  seen  and  photographed  by  Lewis  S.  Pilclier 
when  they  had  attained  the  age  of  thirteen  months.  Pileher's  oliservations 
eorre8|wjnd  with  those  of  Mact'allum.  He  mys,  "Its  vital  funclloiis  were 
all  beiug  jMjribrmed  it^ularly  imd  pnnK'rly,aud  the  mental  devt-lopment  of 
the  two  ports  was  equal  to  that  tisual  in  ehildren  of  its  age.  It  apparently 
had  a^  giMxl  an  e\|M'('tatii»n  of  living  t4>  maturitv  nt*  :inv  othrr  iunuil." 

It  in  cluimi^  that  LliL'  tSt.  Beiinit  twins  fUtirvived  tlieir  bii-lh  a  longer 
period  than  any  other  reecirded  case  of  the  throe-footod,  four-*u*med  di- 
cejih;ili<r  numster.  MarTjiurin's  rase'  live*!  onlv  two  moiithB,  The  St. 
B^-nolt  twins  lived  about  three  years.  The  alleged  eause  of  death  was  ex- 
treme cx|Kisure  and  fatigue  consequent  upon  exhibition  in  various  museums. 

Ittcliiopafftui. — The  iwhiojvagi  are  eJianictenzed  by  the  pelvie  iiriinn  of 
two  iwiividitals,  with  eenunou  umbilirus,  pluee<.l  end  tu  end  and  in  a 
similar  |x>8itiou, — that  is,  the  tnmks,  neeks,  and  faces  are  in  the  same  plane, 
and  at  right  angles  to  the  direction  of  the  lower  extremitieH  (Sjiint-Hilaire). 
The  jM'lvie  Imnes,  duplex,  fonu  a  ring,  from  which  four,  ur  in  iiise  of 
asymmetrical  dis|x)3ition  three^  lower  extrcmitit*  proeecd. 

Preenay  records  an  example  of  this  s|)eeips.  The  tM'inH,  female,  had 
clul>-fwt ;  tliey  lived  for  several  mouths.  Soi'res's  case  lived  four  weeks. 
(Figs.  7  and  8.) 

Pygopagits. — According  to  Veit,*  this  genus  includes  those  double 
monsters  in  which  two  ei»niplete  individually  are  tniiti'd  in  the  region  of  the 
buttocks  by  tiic  saeruni  and  the  e<j«'yx,  or  only  by  the  latter  and  the  adjaeeul 
soft  |Mirts.  Kaeh  individual  has  a  distinrt  umbilicus.  Fon*ter  ban  eolleeled 
ten  examples  of  thifi  rauiutrosily.  All  were  vial>le.  Of  the  internal  oi^^aoa, 
only  the  rr-ctum,  and  in  n  number  of  the  cases  the  vagina,  were  single. 

The  Itest^kiKtwn  example  of  this  genua  is  presentoil  in  the  ease  of  the 
Hungarian  Hinters  Helen  and  Judith,  who  were  born  in  1701  and  died  in 
172.'J.  Acfording  to  (ieoffi'oy  Saint-Hihiire,  who  has  dt«cril>ed  this  remark- 
able case  in  detail,  at  the  birth  of  the  twins  Helen  prt^'uted  by  the  vertex 


'  Ptiil'^itui|iliiciil  TriitixACtirms,  Lunili^i),  172:)    vol.  ij^xit.  p.  A4(l, 

*  Djr  G«lfurh:ii  miss^Ult^ter,  kmnker  uml  U-dU-r  Kinik-r,  Hailc,  1820. 
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&Dc]  was  rK'Iivoit?d  ns  far  as  the  iinibiliciis ;  aftor  the  Jo|)so  of  three  hours  the 
rrst  of  her  IhkIv  wai*  oxp<'llr<l,  flillowtil  at  niice  bv  the  birth  uf  Judith,  who 
jiresoiitni  l)V  tiie  fuet  (Fig.  it). 

Heleu  and  Judith  are  alleged  examples  of  the  inHucDce  of  maternal 
impiTssions.  Dr.  Torktw^  iK-piiiM  tho  description  of  thiH  tnoiistnisitv  by 
citing  the  jm>of  wJiidi  it  fiiriiwhiw  of  the  iiifliieueo  i>f  the  imagiuatiou  of 
tlie  mother  on  the  ftetws ;  for  at  the  oommonrcmont  of  her  pn^nancy  the 
mother  witinwy-d,  with  extreme  atieution,  two  dug^  glued  ttigether  during 
tlie  net  of  coition,  their  bead-s  turned  each  to  ite  respective  side,  and  she  was 
unable  to  efface  this  picture  fmm  her  mind. 

In  (lie  cases  of  pygo|Migi  iTjwrted  by  Nonnan,  Jungniann-Kleinwaclitcr, 
the  delivery  of  the  twins  occurred  in  much  the  same  way  as  in  the  case  of 
Helen  and  Judith.  At  a  recent  pcritxl  the  two-headed  nightingale,  Christie 
and  Millie,  has  attracted  otteution  (Kig.  10). 

R.  P.  Harris  inforni<4  ns  that  the  celehnilwl  South  (.^mliiui  twins,  lK>m 
Jidy  11,  1851,  were  brought  iutti  the  world  by  the  same  method,  but  the 
mother,  having  a  large  pelvis,  "  had  a  brief  and  ea**y"  delivery.  The  larger 
of  the  two  girl^t  al«)  came  first,  as  in  the  Tzoni  caae  of  1701,  I  believe 
the&c  twins  aix-  still  living. 

The  attemjrt  at  separating  the  two  individuals  In  pygojiagus  by  opera- 
tive procedure  prov<?d  fatal  in  one  case. 

Terata  ANA.i>n>YMA. — The  double  monsters  that  are  examples  of 
poeterior  duplicity  seldom  present  aynrimotrically  developed  forms  in  the 
hnniiui  nuH'. 

l>ip}(gm. — The  dipygi  are  exauiples  of  |K>sterior  duplicity  iu  which 
cleavage  upwaril  <K*cur.s  through  the  pelvis  aud  the  poeterior  asjwct  of  the 
lower  portion  of  the  spitml  colunm.  These  moD8tef«  conmst  of  a  single 
head  and  neck,  eingle  or  doable  thorax,  two  or  four  upper  cxtii'mitiis;, 
single  or  double  al>d(vnien,  and  three  or  fotir  lower  extremities.  Symmetri- 
cal development  of  the  dui>lex  n^ionB  is  ran;.  CVmimonly,  aH\'mmetn(«I 
forms — dipygns  parasiticus — arc  obsened.  in  which  larger  or  smaller  jior- 
tious  of  the  parasite  protrude  fi-om  the  autositc.  It  has  been  noted  that 
tlie  higher  tlie  development  of  the  jvirasite  the  nearer  to  the  cephalic  end 
of  the  autosile  it  comes  to  lie.  Thus,  if  the  [mrnitite  i»  crjmix)«xi  of  a  trunk 
and  upjK'r  and  lower  extremities,  it  is  attached  to  the  mouth,  neck,  or  ebcst 
of  the  autosile;  if  «»mp()wd  only  of  lower  extremities,  these  take  their 
origin  in  the  pclvif*  of  the  nutoaite.  When  the  spinal  cohimn  and  jx-lvia 
arc?  single,  the  tninpition  into  polymelia  of  the  lower  extremities  is  presented. 
Tlie  jwirasite  if*  always  without  a  heart,  and  it«  hUMxI-veswIs  are  derived 
from  the  autosite. 

As  at  prcHcnt  infonned,  the  most  remarkable  example  of  |io&terior 
dichotomy  on  ix^i-onl  it*  the  (".i.se  of  Mi-s.  Clinton  Bickuel,  nfe  J,  ifyrtle 
Corban,  of  Btount  County,  Alabama,    This  being  is  an  example  of  dipygus 
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dihnu'hilm  tftnipuH.     iiOHeph  JoncH 
of  Na-ihville.  muil*^  un  exainiimtion  of  t 
and  have  written  the  following  liiston* :' 

"  Joeepbiue  Myrtle  in  the  tliini  child  nf  W.  H.  and  Nancy  C<frLian,  aged 
twenty-five  and  thirty-four  years,  the  wife  l>eing  the  si'iiior  by  nim-  yrarR. 
They  are  *)  niueh  alike  in  appearance — both  having  red  hair,  blue  eyew, 
and  very  fair  foniplexion — an  to  pHnlui-e  the  iinpret«ion  of  their  being  blood 
kin,  whit'ii,  however,  is  not  the  case.  Mrs.  OorbsLn,  from  Xoilli  Alabama, 
bad  borne  one  child  to  a  former  hiislxind  ;  the  child  has  dark  hair  and  m-s, 
reeenibling  thi:-  (iilhei-.     H«'r  four  t  liildn'n  an>  gWh. 

"The  subject  of  thi;*  hist(jry  was  (jorn  May  12, 1868.  The  course  of  the 
pregnanry  was  mirmiil.  T*ilx)r,  normal ;  prcseiitalion,  vertex.  Weight  of 
i-hiid  whc-n  ibrw;  wtrks  old,  ton  |M)iiiidH.  The  head  and  thorax  are  single, 
while  the  lower  portion  of  the  tnink  is  divided  into  the  members  of  two 
dMinet  individuals.  The  spinal  L-olmuri  dividt-s  at  the  third  liind)ar  ver- 
tebra; there  are  two  iwlvic  arches  supporting  the  four  lower  cxlrcmiliea. 
An  inch  below  the  navel  h  the  mark  of  an  apparent  failure  in  the  develop- 
ment of  a  second  iindiilicus.  The  external  genitij-urinary  organs  an'  (h)uble 
and  separate;  tjie  internal  genit(.>-nrinar}'  oigaus  arc  presumably  duplex. 
Tlie  rectum  is  double,  with  two  anal  orifit'tt*.  The  uates*  from  Ik'Iow  apjienr 
MS  those  of  two  Individuals,  with  u  dihtinct  elefl  between  them.  The  urine 
and  faxxs  are  commonly  passed  at  the  same  time  upon  both  sides.  There 
are  four  distint-t,  fairly  weIl-<leve!oiK'd  lower  extremities.  They  exist  in 
pairs  on  lK>tii  sides  of  the  minlian  groove,  which  rewrables  the  cleft  of  an 
ordinary  |mip  of  U^s.  The  outer  legs  of  both  .aides  an-  the  more  natural  of 
the  four  (though  the  frx-t  of  the  right  one  is  elubl)cd),  but  are  widely  Be|>- 
aratcd  by  the  two  siipemiimerary  ones,  which  are  leas  developed,  exivpt  at 
their  junction  with  the  body,  from  which  point  they  taper  to  the  feet  and 
diminutive  toes ;  the  toe??  are  turned  inwanls.  One  toe  on  the  left  inner  foot 
is  bifid.     At  birth  thew  extra  legs  were  folded  flat  u|Min  the  alidomen." 

Ltrwis  AVhaley,'  of  Birmingham.  Alabama,  eomplctes  the  histor)*  of  the 
case.  In  tlie  spring  of  1887  he  wns  called  to  see  Mrs.  B.,  who  had  been 
married  alK)Ut  one  year,  on  aecourt  of  the  following  syniptonih:  pain  in  the 
left  side,  nausea,  capricious  appetite,  laradaehe  and  fever,  amenorrha>a  of  (wo 
months'  duration.  She  suffered  from  [Kiin  above  the  pnbos,  and  thought  au 
abscess  was  forming.  Upon  lieing  informeil  that  she  van  pregnant,  slie 
replied  that  she  thtpught  the  physician  was  mistaken,  but  tliat  she  could 
jMnU' believed  it  mon-  readily  if  the  idlege*]  piTguitney  iitui  Im^cu  on  the  right 
ride.  Eight  weeks  later,  at^er  consultation  witli  Dr>>.  Hadcn  aiul  Akh-idge, 
abortion  was  induced,  under  the  twofold  indication  of  contracted  pelvis 


'  Joumftl  of  the  American  Medical  Ajooctation,  October  20. 1888.  p.  H6. 

'  Atlaata  Hodir^l  and  Hursitvl  .Joiiniikl,  .Sc|>U-mbor,  ISK** ;  Brilbli  McJical  Journal, 
Seplembar  22,  18S8,  p.  fi78;  Tmiuaictiuiw  '>r  tbe  Slutf  Mi-dtwil  .\w«H-islion  of  Alabama, 
1B88;  The  M^-dical  Suodanl,  Odjjtier,  1888,  p,  106;  Americun  Joumiil  of  OlMtetrica,  «tc., 
DiXMiiiibcr,  18e»,  p.  ViH6. 
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(antero-po^crior  diameter  of  outlet  of  letl  (lelvis  two  incfaea,  trans^'e^Rp  one 
and  oiie-li.i]f  iiulies)  and  irnxXTnTiblc  vomiliu^,  by  puncture  of  the  mem- 
branes. Sii<'  was  delivered  of  a  wolI-<ieveloi>«l  iVetus  of  three  moutlis  aod 
one-lmlf ;  her  recover^'  was  rapid  and  w>mplete. 

Ah  de«(:ril»e<l  by  Dr.  Wbaley,  Mrs.  IJ.  is  n  nrfined  woman,  of  wrae 
musical  taste.  Iler  very  lai^  hijts  are  the  rl»icf  thing  noticeable  about 
her.  Her  waist  i»  also  rather  dit^proportionate  to  her  heig:ht  ^e  ia  a 
well-developed  woman  from  the  umbibeus  up.  Al)out  an  inch  from  th« 
navel  is  a  second  one  |Kirtinlly  develope4l.  The  lower  extrrmiticfl  are 
present  In  (lairs  on  either  side  of  the  niediau  groove,  whieb  r»H?mbles  the 
cleft  of  uu  ordinar}'  jwiir  of  leg»,  cxeept  that  there  is  no  e%'idemx'  of  auus  or 
genital  organ.  Between  each  pair  uf  Ipga  there  w  a  oompleto,  diJUtinet  set 
of  genital  orgatut,  both  external  and  internal,  eaeii  8up[x>rted  by  a  pubic 
arch.  Kach  »i't  aets  independently  of  the  other,  except  at  the  menstrual 
IK?rlod.  There  arc  apparently  two  sets  of  bowels  f«'e),  and  two  an! ;  lK>th 
are  perfw^lly  indcjMMulent, — iliarrh«ie!»  may  lie  pres*ent  on  one  side,  omstipa- 
tiou  on  the  other.  Menstruation  began  at  the  u^uul  age,  Is  normal,  and 
oociirs  simnllaiieously  from  Iwth  sides.  The  two  outer  lirahp,  on  wbicli  the 
woman  walk?^  are  M'ell  developed,  though  the  foot  of  the  right  i?  in  a  !*tate 
of  equino-vanis.  The  iuuer  limbs  are  smaller,  atrophied  from  disease,  aud, 
below  the  knee,  very  nidimcntar\'.  The  accf>m}mnying  eut  is  from  a  draw- 
ing by  Dr.  W'haley,  and  was  made  iiiider  the  direction  of  Dr.  Bnxikg  H. 
Wells'.    (Figs.  U,  12.) 

An  interesting  cose  of  dipygus  dibrachius  tripus  parasitieus  has  been 
recently  described  by  J.  Beehtinger,'  Para,  Brazil  (Fig.  13).  Bechtinger 
writes,  '' Tliis  jHTson  is  twenty-five  ycaiv  of  age,  a  native  of  Martinique 
(French  "West  Indies),  her  father  a  Freuchnmu,  her  mother  a  quadroon. 
Both  healthy,  not  rememlM'ririg  any  defbrmtly  in  their  family  or  kindred, 
uo  uoustitutiunal  distrast-, — syphilis,  sen>fula,  nor  allied  maladies.  The 
third  If^  is  attached  to  a  eontinnation  of  the  prooessus  coocygetis  of  the  oa 
snernni,  stuth  as  I  have  notiirerl  among  i*ome  Malay  trilies  in  tlip  interior  of 
Sumatra  (Duteh  East  Indies) ;  however,  nut  in  suL-h  pro|wrtiou  even  ap- 
proximately. She  is  still  living,  but  left  her  native  country  for  Paris, 
when*  this  photograph  wa^  taken,  about  one  year  ago.  Besides  the  two 
well-developed  niamnue  in  iheir  natural  positiiMi,  a  third  one,  timt  le  double, 
is  seen  above  the  os  pubis.  The  liair  snrrouudiug  the  lower  sc^:ments  of  the 
abnormal  maramro  rovers  the  vnlvte,  that  are  supplied  with  well wlevel oped 
vagina;.  Both  vaginie  are  pro|)crly  supplied  with  nerveni,  and  nt)nnal 
Bextial  connection,  with  natural  sensations,  is  possible  in  either  vagina.  The 
sexual  apjwtite  is  very  markedly  developed.  Being  informed  of  the  exist- 
enoc  of  a  man  in  France  wIhi  hiid  two  sets  of  genitals, — two  penes,  four 
testicles,  and  thi-ee  legs, — she  at  ouce  removed  to  Paris  to  nmke  hia 
aoquaintanue. 
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Syncephalm. — Uudertliis  gcnud  arc  iudmlcd  those  beings  that  ivpi'ciseut 
the  hijrher  df^pccs  oC  jMwrterior  iliiplicity.  Tlie  typii-al  furm  of  this  jjrnmp 
im  prrr^L'iitixl  ill  the  not  iiiKtimtiioi]  duiihle  uiou»itrr  kuown  an  the  Jantig  head. 
The  tlioraces  are  eonfluout  above  the  single  umbilicus,  llie  left  head  ai»d 
superior  tniuk  Ix'inp  sn  uniti^l  an  to  pivr  to  the  anterior  surface  the  apjieiir- 
aucv  of  a  siugle  inUividunl.  At  the  ^iuiue  time,  the  axes  of  the  bndieA  are 
commonly  not  exactly  parallel,  but  inclined  to  each  other  at  an  anj^le,  and, 
in  eousti|neuiv,  there  ik  an  arrest  of  develnpnient  of  the  median  {Ktrlion  of 
tlie  anterior  mirliwv.  In  these  fo^rniK — Janieeps  arivmuietrittt — there  is  a 
perfectly  developed  face  only  on  one  side ;  on  the  otlier  there  is  present  a 
nulinient,  that  rtlunvs  van-iug  degrees  of  fission, — agnnthia,  syuotia,  synoph- 
thalmia, and  the  like. 

Figs.  H  and  lo  are  anterior  aud  |>osterior  views  of  a  ca«e  of  Janieeps 
asynimctms  tlial  occurred  in  the  practioe  of  Dr.  J.  B.  Sterley,  of  Hfauling, 
Pennsylvania, — (hen  living  in  St.  Mnr\-'s.  KIk  County, — February  23, 
1878.     The  sjxefiinen  at  present  is  in  the  Army  Medical  Museimi. 

The  hi&ton-  of  this  ease,  as  recorded  by  Parviu,'  is :  Mother,  a  Germau, 
eighteen  years  of  aj^,  one  child  Ijcfore  thi.s  pn^nancy  ;  the  Inhnr,  thought 
to  he  premature  by  oue  month,  protracted,  the  child  living  M-licn  it  l>egau, 
but  dyin|i;  during  its  course.  Cephalic  presentation,  spuutaueous  deliver)'. 
Weiglit  of  monster,  kix  jMiunds  ten  ount*«. 

Iu»|Mvtion  of  the  nidimentan-  iiuf,  Figs.  1-1  and  lo,  hIiom-s  synotia, 
synophtlmlmia,  and  a^imihja.  The  monster  was  of  the  iemale  sejt.  This 
case  resembles  closely  a  specimen  of  cephalnthonicopngus  in  the  Giessca 
collection,  descrilxil  l)y  Vnilik.' 

Tn  rarer  forms,  the  two  bodies  are  exactly  jiaiTUlel  to  each  other,  so  that 
each  surface  of  the  monster  shows  a  fid ly -developed  face,  and  tlie  perfect 
type  of  the  .Taniif*  head — .Tanirp|»H — ta  pntdnctxl  (Fig.  Ifi). 

In  syncepholua,  when  the  body  of  one  of  the  twins  is  uot  de\'eIoped, 
tliere  results  the  form  knoNvn  as  Janus  parasiticus. 

The  charactei*s  of  the  varieties  Iniops  [ivioy^  tlie  "oceijHit,"  and  »^'',  the 
"eye,"  the  '*  face")  and  Syuotc  (*'^>,  "  with,"  and  "ic,  tifrAT,  un  "ear")  have 
been  pointed  ont  in  connection  with  Dr.  Sterley's  case. 

Cmniojxif/wt. — In  c-mnto))agi,  the  highest  degree  of  pnsti'rior  duplicity 
is  observed.  Two  svmmetri^'ally  developed  fonns  are  united  at  the  et^phalic 
extremity.  According  as  the  site  of  union  is  the  ot«iput,  the  vertex,  or  the 
Orrehead,  there  result  throe  varieties,  respectively, — rmniopagns  o(vipitalis, 
[larietalis,  and  fmntalis.  F^i  imlividunl  has  a  so|)arat4'  navel  and  umbili- 
cal cord.  Fomter  odlected  seventeen  examples  of  this  monstrosity  ;  one  or 
two  additional  east's  have  liocn  rwor*led  within  a  recent  peritxl.  Union  at 
the  vertex  is  most  frcipient,  so  that  the  two  individuals  lie  in  the  same 
plane.     The  axes  of  tlieir  bodies  may  be  inclined  to  eticrli  other  at  an  angle^ 


»  Aini>ric«n  Syrtera  of  Obttetrics,  toI.  i.  p.  780. 
>  Perk,  lew.  ci't.,  p.  &64. 
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or  they  may  be  rotated  so  that  the  fares  look  in  opposite  directions. 
Hnmnlogtuis  bones  arp  not  always  united.  Thuji,  tlie  frontal  bone  of  ime 
cliild  niay  wmlcsw  witii  the  occiput  of  the  other.  At  the  site  of  uniou 
there  is  either  lacking  a  portion  of  the  »kin  and  bone,  or  the  dura  mater 
niav  aW)  be  iuvtilved.  Thr  hraitLs,  however,  are  tTiiunif>nlv  diniinct  and 
the  beings  are  viable.  Cseverul  have  lived  from  six  to  ten  ycmni,  (Figs.  17 
and  18.) 

('rauioiif^p  ^Idnm  ocya^lon  diffieult  lalK>r,  unless  the  axes  of  the  budies 
are  iucliQod  to  each  other  at  an  angle.  Vottem  records  a  vase  in  which 
a  shoulder  pre-^ntcd,  that  torminattJ  after  the  pertbrmaiice  of  podalic 
version. 

Au  iuteresting  case  of  craniopa^s  frontalis  is  recorded  in  Monster's 
"  Coamopraphia"  (1552).  The  twins,  female,  were  Ikhti  in  1-105,  and  lived 
ten  years.  Upon  the  death  of  one  of  the  children  tlie  Iwud  of  union  was 
aevered,  but  the  other  ehild  p«!rislied  within  a  short  period.  As  the  mother, 
during  her  pregnancy,  was  talking  with  another  womim,  a  third  individual 
is  said  to  have  steppe<l  up  l>ehind  them  ami  to  have  brought  the  heads  of 
the  two  iu  forcible  eontaet. 

Tkrata  ANAKAT.vniDYJiA. — Pfogopo-thordcopfjgi  im^ludc  joined  twins 
in  which  the  inferior  portions  of  the  two  iaoee,  the  nw'ks,  and  the  tlioraces 
are  fused,  whik'  the  erauial  bones  aud  favities  us  well  as  the  luwer  alxlomen 
are  distinct  and  scj)amtc.  Examples  of  this  double  monster  are  verv  mrc. 
(Pig.  19.) 

Prmnpo-t/ioracoptiffiut  parofnlicux. — Thoramj>ii^i  are  double  monsters 
that  arc  united  by  the  thorax  and  superior  abdomen.  They  arc  of  relatively 
frequent  (Kvurrence.  Since  they  p*j«.«e»fi  a  single  navel  and  umbilical  cr>nl, 
they  are  iueiuded  luider  the  ela^  of  oniphalojKigi.  The  degreu?  of  union 
are  manifold,  and  dlfterent  forms  accordingly  arise. 

Xipho|)]igi  iiH-liide  those  forms  that  .'ire  united  at  the  proeesBUS  xiphoi- 
deus  by  a  cartilaginous  bond.     The  bcst^kuown  example  of  xiphojia^s  is 

jnted  iu  the  ease  of  the  F^iamese  Twins  Clianjr  and  Eng,  who  died  at 

agt"  of  sixtj-  years.     (P'g-  20.) 

As  iaformcd  by  R.  P.  Harris,  "The  mother  of  these  twins  was  a  Chinese 
half-breed,  short,  and  with  a  broad  jk-IvIs,  and  had  borne  several  children 
previously.  She  stated  on  several  otxaaiona,  in  couveraation  with  parties  in 
Siam,  that  the  twius  were  Ixirn  reversed,  the  feet  of  one  being  followed  by 
-tlie  hcjul  of  the  other,  and  that  they  were  ven*  small  and  feeble  at  birth  and 
for  several  moiitlis  aftenvards.  The  twius  nratirmcd  this  statement  by 
affirming  that  they  could,  when  little  boys  at  play  on  the  ground,  tuni 
tlieinselveH  end  for  end  upon  the  cnsiform  attachment,  up  to  the  age  of  ten 
or  twelve,  tlie  attacliment  being  then  soil  and  pliable." 

The  bond  of  union  in  the  ease  of  the  Slanu-sc  Twins  was  much  itmiUler 
than  is  oommouly  nbservetl ;  in  position  it  was  strictly  ventral,  and  con- 
tained hepotic  tissue  that  seemed  to  unite  the  two  livers.  Sir  Astley  C'iM)|M'r, 
in  \*iew  of  this  possibility,  declined  Ut  sepamte  the  two  individuals.     Iu 


Fio.  17. 


Fio.  18. 


Cbahiopagcs  Pabietalu  (De  Baer). 


Cbakiopagvs  Parietalis. 


Fia.  21. 


The  Siamese  Twism  (Xirnoi'Aiir!»i.    (From  a  plaster 
cut  In  tbe  L'ollegv  of  Ph)iiiclans  of  Pblladdpbia.} 


STERXOPAt.rM  (MattTiilttf). 


jOTXEi>  Twnra. 


9.17 


tn'o  eas(4<,  in  which  llio  cavities  of  chcahdoinen  did  uot  coiUDiuuicato,  the 
operation  of  division  has  boon  sucoessfully  perfurmtd.    (Fl^^.  21,  22.) 

Stemn|iagi  Imvc  ji  coiiinuin  thiiraric  cavity,  with  a  double  or  Kiugle 
eternum.  Two  of  the  upper  extremities  may  Iw  fused,  when  tlie  \-ariet>'  is 
lemicd  tbonu'op«p:ii'i!  trihrachius ;  fusion  of  two  lower  extreraiitos  and  the 
jH'lvis,  tlmnicojHitj^iiH  irI[>UH.  In  this,  aH  in  tlie  other  ^n>ii{)»  of  duiihle 
nu^nBtcrs,  tlic  iKirawitic  form  is  also  obwrved. 

An  example  of  thoracojmgiis  paiu^iiticns  (sternopagus)  is  pi^seiited  in 
the  case  of  Laloo.'  '*  The  siibje<'t '  is  a  lad  fi-ora  Omlh,  aj^-d  w-veiiteen, 
about  Kvc  feet  two  inches  in  height,  and  of  a  ver>'  dark  eomplexiou.  His 
expression  is  pIwL'iing  and  intelligent,  and  his  disposition  very  choerfnl. 
There  is  no  ihmily  history  of  any  monstrosity.  The  itiaj*,  whi<-h  apjM'ars 
to  be  of,  ut  the  most,  ven-  limited  sensibility,  is  attached  chiefly  to  the  ci>i- 
gastrio  region.  It  consists  o^  the  strneturo  forming  the  shoulder-girdle,  iu- 
chidlng  the  integnmenls,  which  l)car  a  pair  of  nipjilps;  and  of  a  scc-ond 
jjort,  including  ihc  buttocks  and  lower  cxtreniltics.  The  piilicj*  is  hair}*, 
the  penis  well  formed  and  itn  glans  uncovered,  urine  oecnsioually  passing 
from  it.  The  anns  ajijH-ars  to  1m(  im|>erforate.  The  arms  are  very  long, 
like  tJiose  of  an  vVniericau  spidcr-muukey  (Ateli-s) ;  the  buttocks  form  a  pro- 
jection rather  bulkier  than  a  wxma-nut ;  the  left  foot  hangs  down  nearly  as 
low  an  the  kne*'.  Both  extremities  present  ninnerona  deformities.  Next  to 
the  fact  that  there  is  a  large  parasitic  fcetus  dependent  from  the  cplgiiirtrinm, 
the  most  singular  feature  of  the  case  fs  the  complete  sepai-alion  of  the 
shoiddcr-glrdle  from  the  lower  parts  of  the  fmrasite.  The  two  parts  appear 
to  be  sp|Mirately  united  to  the  boy's  trunk  by  fn-cly  movable  jf)intp ;  they 
are  invested  by  a  common  integumeut  and  divided  from  each  otiier  by  a 
dwp  groove."    (Figs.  23,  24.) 

AIkhiI  fifty  cases  of  epigastrius  have  been  rec<iitled  up  to  the  present. 
The  most  famous  case  of  all  is  that  of  Bartbnliu, — I^zaro  Colloredo,  of 
Genoa,  lx>ni  in  1716.  Thifl  individual  lived  (o  manhood,  with  a  highly- 
developed  epigastrius,  wmsistlug  of  a  head,  Irnnk.  anus,  and  one  lower 
extremity.  The  faw  of  tlie  parasite  had  elose<l  eyes  an<l  distim^t  ears  and 
lips.  The  mouth  bore  teeth,  saliva  c«mtinnally  dribbled  from  it,  and  it  did 
not  take  in  any  nourishment,  yet  it  was  said  to  breathe  distiu<-tly.  A  small 
beard  grew  frrjm  the  parasite's  face  at  puberty. 

All  double  monsters  eoiiHuent  on  their  ventral  surface,  with  the  excc]>- 
tion  of  a  recently-ilesitrihod  ischiojiogus  and  a  dipygus  (Fig.  12),  possess  a 
conuuon  navel  and  a  (romniou  nmbilieal  t-ord.  They  are  all  accor<lingIy 
included  under  the  cla^  of  omphitKj|uigi.  The  umbilical  c<inl  is  eomnionly 
crmi[MM4ed   of    two   arteries    and    ooe   v^;    occasionally   two   veins    are 

;r>*ed. 

In  the  highest  degree  of  duplication,  as  in  the  xiphopagi,  the  twins  are 

■  H«pMt  to  tbe  PatJiol»gicBl  Sucietv  of  London,  Sf  cun.  Sutton  and  Bbittuck,  Febrn- 
■ly  16.  1688. 

■  Thf  Britisi)  Ui-dicnl  Journal,  Fcbnuir>-  11  ami  26,  1868,  pp.  812  niid  480. 
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viable  and  lead  existences  that  are  in  a  measure  mutually  independent.  In 
the  other  forms,  in  which  the  bond  of  union  is  of  greater  extent, — thoraco- 
p^us,  syncephalus,  dicephalus, — important  intermd  oi^ans  are  confluent, 
and  their  development  is  disturbed  so  that  the  twins  are  either  still-bom  or 
perish  soon  after  birth.  Only  in  isolated  cases  of  ischiopagus,  dipygu^ 
dicephalus,  has  a  birth-survival  of  a  few  weeks  been  observed. 

The  development  of  the  liver  is  found  to  be  disturbed  in  the  highest 
degree  and  in  the  lai^est  number  of  cases.  Thus,  in  thoracopagi,  to  which 
attention  is  restricted,  the  liver  is  always  double.  The  jejunum  and  a 
portion  of  the  ileum  are  single,  while  the  remainder  of  the  intestinal  tract 
is  double.  In  the  thorax  the  lungs  are  double,  while  the  heart  shows 
various  degrees  of  coalescence,  from  two  separate  hearts,  each  in  its  own 
pericardium,  to  a  lai^,  broad,  single  heart  that  shows  signs  of  duplication 
in  its  interior. 

Literature. — FORSTKR,  Die  MiBsbildungen  des  Menschen,  Jeaa,  1866.  Panuu,  Un- 
terauchuQgen  uber  die  Entstehung  der  Missbildungen,  Berlin,  1860,  und  Virch.  Arch.,  Bd. 
Ixxii.  Ahlfeld,  Arch.  f.  Oyn.,  Bd.  ix.,  Die  MisybilduDgen  des  Menschen,  Leipzig,  1880 
and  1882.  Marchand,  Eulenberg's  Realencyclopaedie  der  ges.  Heilkunde,  art  Misebil- 
dungen.  L.  Gkrlach,  Sitzungsber.  d.  Phys.-Med.  Soc.  zu  Erlangen,  1880,  die  Entste- 
hungs-Weiso  der  Doppelmissbildungen,  Stuttgart,  1883.  FoL,  Recberches  eur  la  F^conda- 
tion,  etc.,  1879.  Lancereaux,  Traits  d'Anat.  pathol.,  i.,  Paris,  1876-1877.  Geoffroy  8t- 
Hilaire,  Hist.  gen.  et  partio.  des  Anomalies  de  1 'Organisation  chez  THomme  et  les  Animaux, 
Paris,  1832-1837.  Dareste,  Becherches  sur  la  Production  dee  Monstrosity,  Compt.-rend. 
Acad,  dee  Sciences,  1861,  1868,  1864,  1865,  1866.  Korhann,  Ueber  lebende  DoppelmiaB- 
bildungen  der  Neuzeit,  Schmidt's  Jahrb.,  cxliii.,  1869. 


ekeleton  or  stroma  bu|j- 
pi>rtiug  tlip  bloiKi-vcssfls, 
l^ttnplmlit^,  and  nen"cs. 
\Vilfiiii  this  framework  are 
fouud  the  ova,  itmtaiiif-tl  in 
follicles  or  GranjiaH  rai- 
ctf*.  The  outer  eurfane  of 
the  ovary  is  i-ovcrwl  by  a 
layer  of  e<.»Iui:nnar  enithclial 
oells  («),  und  I>eiieath  this 
layer  the  tflrunia  of  the 
ovar}'  is  condensed  to  form 
a  ]irote<'tive  rejjion,  ktifiwD 
as  thealliug-iufu,  wlueh  doi-H 
Bot  contain  any  ova.  Be- 
low this  is  found  tJie  (wr- 
ticfil  hyery  whidi  contains 
a  Isu)!^  ntimber  of  Ismail 
Graafian  vesicles  %vith  the 
diameter  of  alx>ut  one-hiiu- 
dredth  of  an  inch.  These 
small  follielm  iire  e«^ierinl1y 
nnmerous  in  the  grawiiig 
ovary  (c,  c).  Below  the  cortical  layer,  the  vesicles  increase  in  size  as  they 
approach  the  highly-vasriilar  eentro  of  the  organ,  which  is  known  ad  the 
mctiulUiry  fubttttnta: ;  here  they  reach  tlie  size  of  one-thiitielh  of  an  ineh 
(d).    The  ova  appear  at  first  as  spherical  cells  lying  between  the  cwlumnar 


SccTTOH  or  THE  OvARY  rSchifer !.—<].  rDnn-epltbcUtim;  b, 
C)lg-lutiM;  f,  ^,  inikll  fUllulo*:  il.  uoK  ftdvMided  toUlols;  i; 
dlMTUi  prollKenui  xnd  ovam;/,  tecondovum  lothcMneM- 
llcle  (tills  ocean  but  nnljr);  g,  outer  luiilaof  thefbUlolt;  A, 
Inner  tuolo :  (.  nwmbnuu  sruialoH :  *,  rollnpHcl  rvtnvnded 
IMlId*:  1,  blowl-reawta;  m,  m,  lonKltutUiikl  aiiil  tnhmnt 
HCdoiu  of  tnbM  of  the  p&roTuium :  y.  lnvatQl«d  portion  uf 
the  i«nii-«pltbcl1ain  at  Uic  nirhoe :  w,  plK»  of  (lie  truulUou 
from  pcrltoutftl  to|oriDtQAloroTului  epltbetlaio. 


*  The  ni*nu«ript  of  thU  trticle  wm  received  too  lnt«  ft»r  U  U>  appear  in  tb«  pUoa 

originally  H««igtiod  to  \L 
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«'lLs  of  the  germijuti  epitfietium,  whu'Ii  ittvers  the  developing  ovary  (V\f^. 
2,  KE).  These  sjihoritjal  cells  arc  carried  down  into  the  »ub.staiioe  of  the 
ovary  in  the  Inmen  of  tubular  inva^naiions  (PS)  of  the  goruiiuul  epi- 
thelium, wliitJi  thus  foruks  the  lining  of  the  wwailled  «>viirian  tubets  which 
soon  become  closed  and  separated  from  the  sui'foce.  Each  of  thi-sc  spheri- 
cal o'llft  or  primordial  otvi  becomes 
invested!  by  a  ea{>aule  formed  by  the 
ingrowth  uf  iiartitions  into  the  tube 
from  tlie  struma,  iiud  the  entire  capsule 
lined  by  the  cpltlu-liuni  or  manbi-ana 
ffranulosa  (Mg),  derived,  as  we  have 
seen,  from  the  germinal  epithelinm, 
becomes  the  Graatinu  follicle  {Mg), 
The  follicle  now  enlarges  and  fluid 
bt^ins  to  ap|iear  in  the  interior  (/./). 
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SKTIOM  TUKorail  *  roilTlOX  orTHtOTASY 
or  A  Makmal:  IlliirlnitInK  th?  (levelapnieni 
of  Uie  UrKHfUin  fulliclm  (Wiotlenlielni)— D, 
diMUfpToUiceruR;  £i,  ripe  ovum;  G,  fullimUr 
Mill  nf  BCnninal  BiilUieliuni;  ff,  p.  tiliMMl-voM- 
«ria:  K.  mnalni]  Yoricl«  fnaclcun)  Biid  mrml- 
nnl*piitiiiui'1if>ltit);  A'^KoniiUinlr|iit helium: 
J/,  llqaor  foIllcQli :  tttl.  m«mbrui>— or  tuiii- 
raU— KTntiulraft  or  (hllknlnr  pplttirllain;  Up. 
ianA  pelluddfl:  PS.  lnErowih«  tram  lb«  ^er- 
idIdaI  «pjllipliuin,  uvarlim  tubm.  bjr  maiiis  of 
whicli  lome  of  the  neeU  reulu  ibelr  oon- 
DecUon  wliti  the  eplthclltim :  S.  m-lly  whtch 
Appntn  nilhia  Ute  unuUiAO  frjllklG ;  Su.  •itr(»ii& 
of  OTKi?;  Xf,  UieCB  fallloull  or  Mp«uti*;  C, 
prlmltlYo  Ota.  When  an  ovum  with  iia  sur- 
nundlnc  etUi  hu  become  MpamMd  from  « 
111,-jif,  H  Ii  known  K>  «  GnLkfljui  KtlLldC.  <F't<C<n 
lUddoti.) 


fm 
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Ovt'x  or  THE  Cat:  highly  magnlDM:  aemldU- 
fninimKLlci'iiner^cliAA.'r).— 9*. irennlnftl  atMiffB,ger- 
iiiltuil  vesicle:  n',  vit^llua  or  protoplBsra  of  ovum, 
filled  with  rolfc-fnRQiet;  round  which  •  dellcMe 
mvinbrutM;  wftsc  !■.■»■ :  tft,  taiA  peHudda  (sodk  rmdl- 
>£&);  oLly  a  few  ndltlporM4ndnini. 


The  layer  of  lining  cells  or  membmua  granulosa  is  elevated  at  one  part, 
to  embrace  and  attadi  the  ovum  to  the  \«dl  of  the  follicle.  This  gro'Hih 
of  rell.s  which  completely  surTOUiuIs  the  ovum,  is  known  as  the  diwm  pro- 
figents  (/>).  The  riix-ning  tollicle,  sup|>ortc<l  by  a  vascular  layer  from  the 
ovary  pnipr,  the  thni  folHndi  (7/),  mnks,  at  first,  towards  the  centre  of 
the  ovar)',  but,  when  fully  ripe  and  alx)ut  to  burst,  rises  to  the  surtaee,  the 
intcr\-ening  titwue  Ixtstming  thinner  and  less  vascular.  The  ovum  in  the 
follicle  is  nothin<r  more  than  a  typical  tiiidit1ei*cn(inteil  coll.  It  jKi!i$esse8  a 
thick,  elastic  cell-wall  (Fig.  3,  zp),  calle<l  the  w>no  peUucida,  enclosing  the 
protopla.-4mic  wll-contents,  knttwn  as  tlie  vUelhiH  (<ci),  en»l»wlded  in  which  \a 
found  the  ytuc/cu«  or  gennhiai  vt^ivfc  {gv),  which  in  turn  coutointt  the  nuc/e> 
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oliu  or  genninut  Kpot  [gs).  The  cpll-wall  iippears  to  \je  made  up  of  iit  least 
two  membraiies :  tLo  cxU>rnal  one,  .stmit  antl  peiforated  by  iuinimerable  fine 
pores,  is  the  son/r  ra/liafa  or  tnio  xtmn  jx-Iliiciihi  (:y>) ;  the  inner  memltrane  la 
extremely  delknite  and  lies  lu  contact  witli  tlie  vitclhid.  The  oHgiu  of  these 
membranes  id  still  u  motier  i»f  luiieh  dispute.  Thoy  are  rejijardcd  by  some  m 
derivatives  from  the  wall  of  the  folHrle,  and  by  ntliers  an  rtiTrotionn  fnmi  the 
ovnm  ttaelf.  The  vttellus  consistH  of  prntoplot^m,  contained  in  whieh  cau 
be  seen  so-called  yolk-granides  of  albnniinoid  fixxl-niaterial.  The  amount 
of  this  ynllc  in  the  nmtuinulian  ovum  i^)  iii»insiderabU>.  In  many  of  tlie 
lower  atiiniul8,  however,  it  is  euormuusly  developed,  the  pivtopla^iiii  apj)car- 
ing  only  as  a  retieuhira  or  supporting  framework.  The  nucleus  or  ger- 
minal vewiele,  which  in  about  one  live-liuiidnKllh  to  oue  ttix-liundred-and- 
twenty-UfUi  of  au  iii«*h  in  diameter,  resembles  in  strueture  the  ovum  ib*elf. 
It  euntuin»  in  addition,  however,  a  Butetancc  whieh,  readily  stained  by 
certain  renpent^,  has  Imvd  called  ehromatia  tii  young  developing  ova 
this  ehnuiiatin  (K'cmt's  as  a  lon^,  eontorted  filuiueiit,  but  in  the  nmrv  nuitnre 
the  filament  is  eoudeutsed  into  a  single  or  several  spheres, — the  uucleoii  or 
germinal  spots.  Before  fertilization  the  e^^  underyoes  certain  prc>ces60S 
whicJi  nrv  known  ha  the  malurathu  of  the  ocum.  Tliew  <^hange8  begin 
by  the  nucleus  abandoning  its  central  |M>sition  in  the  midst  of  the  ccll-oou- 
tents  (Fig.  4,  A)  and  approaching  one  pole  of  the  egg, — that  pole  where 


Kormatiun  or  PoLAk  CclLh  is  a  Star-Fi»H  (fratn  Huldon.  Kftvr  0«fl()»,  Vol,  Kiit] 
Uertwltf.— J,  ripe  ovuin  with  «occ»lr1c  gerniti»l  veakle  uu\  npol:  B-V.  gnultutl  melBnior- 
liltMi*  urKcraitnal  vckIcIq  nnil  spot,  lu  wen  in  th«  ILvInf  cfut,  liim  two  lulcn;  F,  furmB- 
tlonof  firat  polar  rella  and  wtlkxIrawK]  nr  n-m»liiln£  imrlctf  nuulesr  Hjiinillc  nlUiln  (iriun; 
0,  KtirfHcv  view  at  llrlitK  orum  •»<]  th<-rin>t  (viUtcfU^  Jl.  com|>1etioiiof  iwconil  polar  0(^: 
/,  A  latei  aupt,  khuwIiiB  Iht-  rrnulnlnK  iriWniuI  ttalT  or  (liir  Npliidle  lo  th«  tone  of  Iwn  dear 
Tcalclw:  K.  onun  wUti  IwopuUr  rails *oil  ndlkl  olria  round  TBiDal*  pmiiDcleui,  u  »eu  In 
the  UvliiK  Vfg;  l„  rxpiiUUin  uf  fin(  poUr  eoll*. 

iJie  upiier  layer  of  cells,  or  epiblast,  will  be  developed.  Here  the  nuclens 
apparently  dis^apiteant  (»r  Ix^iHiniea  diff'uwd  {B,  C,  I)).  At  this  [mint  a 
swelling  or  hud  (F)  appears  on  the  surface,  formed  pai-tly  of  a  portion  of 
the  nucleiiK  and  imrtly  of  the  general  i-*Il-contenti«.  .\  little  later  this  hnd 
is  segmented  olf  from  tlie  cell,  but  atill  lies  under  tiie  cell-wall.  The 
process  is  now  re|>eut«d  at  the  same  point,  and  thus  two  partiehs^  (IT)  of 
cell-CH)ut4'ntrf  are  caM  out  from  the  ovum,  au<l  are  known  fnim  their  pof^iiiou 
as  the  poiar  cd/ti.  Thwe  cells  aiv  not  again  used,  and  contribute  nothiug 
to  the  constnu'tiou  of  thv  embryo.  We  do  not  know  the  meaning  uf  then.' 
phenomena,  but  from  t^udicfl  on  lower  tyijes  of  animals  it  would  apjwtir 
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that  they  are  ra«t  forth  tc»  make  n>oni  for  the  male  elempot,  the  Nperma- 
tuKiHHi.  It  ha.s  l>eru  shoM'i)  that  ia  ccrtaiu  lower  lurniti  tlic  lulditiou  uf  ibt 
male  clement  i&  not  nerorwan,'  to  their  Piibseqoent  dcvelopmeDt,  whii-h  u 
thii!*  torm«l  aj^texual.  The  preseiire  of  a  male  ejetueut  aeemn  (mlK«l  for 
rather  to  atld  fresh  cnei^'  to  the  cell-cootcntft  of  the  ovum  tliaii  Ui  supplr 
something  different  from  what  is  already  there.  When  the  protoplojon  of 
the  e^  pot«et«M«  sufficient  vigor  the  development  uf  the  embryo  may  taJtr 
place  direetly,  but  when  the  energ\'  it*  small  some  of  tiie  w<akeue(l  material 
appeal^  tit  Iw  cast  out  to  make  room  for  the  new.  The  exclusion  n(  the 
polar  vesicles  renders  further  development  impossible  uuleat  the  male 
clement  is  suppUed.  Tlie  portion  of  (he  nueleus  which  is  left  after  the 
formation  of  th**  |Ktlar  eella  iigjun  takes  a  rentral  ))a<!)ition  In  the  o\^Im, 
and  IS  known  as  the  feniaic  proHvcleiut.  The  egg,  when  fully  n|)e  ani 
freixi  from  the  ovonr'  by  the  rupture  of  ita  wall  and  the  bursting  of  the 
follicle,  is  seized  by  the  fimbriated  extremity  of  the  Fallopian  tube,  whirh 
has  under}<:one  erection  for  thit^  pur|>ose,  and  ih  fertilizeil  by  the  nftemui- 
tuzoOu. 

The  si>ermatozoa  are  developed  in  the  8(>ermatie  tubules  of  the  testicles. 
These  tubules  am  UuhI  by  a  jn'rni  epithelium  resting;  on  a  haflement  mem- 
brane eoutaimug  flattened  nuclei.  This  t>pithelial  lining  h  uow  known  Ia 
consitit  of  four  layers  of  wlls  which  represent  four  generations  of  epemu' 
tozon, — the  undifierentiateil  ("ells  lying  in  the  outer  or  first  layer,  the  fullv- 
fonned  s{x:rmati>2oa  in  the  inner  or  fourth,  and  the  intermediate  stagn 
between.  We  find  three  kinds  of  cells  in  the  outer  layer:  (1)  nupporiimj 
ccfUf  derivwl  pmUibly  from  the  nuclei  of  the  Ija.'wment  membranp,  for 
they  apjmreutly  never  develop  furtlier,  but,  like  the  lining  of  the  Grufittn 
follicles,  support  and  nourish  the  true  sexual  cell;  (2)  growing  (trlU ;  and 
(3)  ifpore-ci'UA.  The  second  layer  cousists  of  growing  opIIh  only,  and  the  ihinl 
of  tlie  young  s|K'nuat(iz(m.  The  cj'cle  of  growth  begins  when  the  fully -ri|)f 
spermatozoa  forming  tlie  inner  layer  are  cast  into  tJie  Imuen  ttf  the  tube. 
The  Hpore-t\'IlH  in  the  outer  layer  divide  t<»  f<tnn  the  growing  cells  and 
new  sj)orc-cells,  whicli  latter  remain  ipiiet  until  a  new  c^'cle  H<e<.  in.  Thie 
new  growing  cells  push  those  already  existing  into  the  second  layer,  where 
they  actively  divide  and  art?  arranged  in  grraips  nr  rlusters,  and  the  gnmpi 
of  eeild  which  forniwl  the  set^jiid  layer  now  advance  into  the  thinl  layer  m 
young  spermntoxoa,  while  the  immature  spermatozoa  forming  tliui  thiid 
layer  devi-lop  into  the  fully-ri]M'  m'xual  elements  of  the  inner  layer.  Tlir 
iiuppirting  ccJls  of  tlie  outer  layer  aiv  at  first  Btationar>'.  When  the  elustm 
of  growing  cells  have  been  formed  in  the  Krond  layer,  however,  Aer  flrod 
proloiigati(ms  up  between  them  to  m<<et  and  euelost-  the  young  sfienKMliMtMl 
lying  in  the  third  layer.  As  the  spermatozoa  incix-uiie  in  leugtli  the  rapport- 
ing  cells  again  contract  into  the  outer  layer,  so  that  the  main  portkni  of  the 
spermatozoim,  the  part  which  will  become  the  bead,  lict*  in  tliii^  layer,  while 
the  long  slciider  portion  which  devclojw  into  the  cilium  extends  thmagh  lo 
the  inner  layer.     When  the  spermatozoa  break  loose,  tbi-  >«up]Mjrtinfr  udU 
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linU)  a  condition  of  rei»t  iniiil  the  noxt  layer  of  young  8|>erraato7.oa  is 
TCoHy  for  their  snp|Kirt.  In  tlic  dovt-lopment  of  tlic  6|wrniato7x>a  IVom  the 
grDwiu;»  cells,  w«  tinil  that  tlie  niiclt-ar  im^nibram!  thicki'n^  at  oup  HJtle,  tlie 
cell  ehmgutcd,  lite  nuelcust  oociiinnng  one  (k>Ic,  while  a  delicate  tlircad  In 
formed  in  the  cel!-protopla«m.  eonnoctod  nt  one  end  witli  the  nuelcna  and 
pi-ojetiiiitr  frwly  aa  a  delieate  la^h  IVaiii  tlu'  np|nwitf*  jMilf  of  the  cell.  The 
whole  cell  o)iitJuucis  to  incrcoso  iu  lenj^th,  the  nudenti  at  one  (xilc,  moat  of 
the  rcflt  of  the  tvll-rnntents  collected  at  the  other  in  the  form  of  n  ffhhnlt^ 
the  filament  otxrupying  the  interiiUHliate  imrt  and  the  ciliiiin  projecting 
freely  beyoud  the  globule.  The  nucleus  thus  fomis  the  head^  the  geuoral 
cell-protoplasm  the  nmhtte  pi/r^,  and  hy  it«  grf)n'tli  outside  the  cell  the 
cilium.  Later  the  f^loliule  brenks  free  from  the  fi[H>niiatozoou,  and,  like  the 
polar  vesicles  of  the  ovum,  appears  to  have  no  further  fimction,  but  is  found 
inert  iu  the  seuiiual  fluid,  as  the  m-mtnal  grutntlc. 

Tlie  Kpcrmatoww  of  man  an-  fifty  niicro-milliinetres  loiijr,  and  <«nr<ist  of 
a  liRid,  a  middle  pi^^e,  and  a  delicate  tlirf-ad-like  prolougatiou  or  tail.  They 
arc  contained  in  the  seminal  fluid,  a  complex  secretion  from  the  cells  of  the 
testis  pi-oper,  the  plauds  of  tlie  vas  deferens,  tiie  seminal  vesicles,  and  C<iw- 
per's  and  the  prostate  gland.  They  jxissess  tiie  power  of  rapid  movement 
for  days,  the  movements  appearinj^  eneiyetie  at  first  and  gradnnlly  bee*jraing 
fe^'bler.  They  are  not  affeete*!  hy  normal  secretions  of  tlie  (eitiale  oi^ns, 
but  tlieir  movements  are  panUyaed  by  cvrtain  iTageiita  aiid  very  acid  or 
alkaline  secretioDS.  By  virtue  of  their  power  of  motion  they  are  able  to 
traver«'  the  cavity  of  the  nteruf,  enter  the  Fallopian  tube,  and  make  their 
way  iiguiuHt  the  downward  htt^hing  motion  oC  the  cilia  of  the  cells  lining 
that  t.'anal.  It  is  possible  that  they  may  be  aiisisted  by  flie  peristaltic  move- 
ments of  the  utenie  and  Fallopian  tube. 

The  fertiltzaiion  of  the  ovum  may  take  place  in  the  ovaty,  resulting  in 
abdominal  pregnancy.  That  it  normally  occurs  in  the  Fallopiuu  tubes  is 
weJI  settled ;  and  if  the  ovum  is  theri:>after  unable  to  find  it6  way  to  the 
uterus,  tulial  preguaucy  ensiues.  It  has  Ih-cu  most  positively  stated  hy 
ouni]X'teut  authority  that  fertilimtion  iu  the  uterus  is  unjMR^iible. 

When  a  spermotoKoon  reaches  the  ovum  (and  it  is  almost  certain  that 
one  only  takes  any  diretTt  jKirt  in  the  process  of  normal  fertilization),  it 
beoomcs  attached  by  the  Iuik\  to  tlie  niembratie  (Fig.  5,  C).  Id  some  vm^en 
it  has  been  observed  that  the  cell-contents  of  the  ovum  which  liave  oon- 
traclx'il  away  fnun  the  wall  anil  nmre  elosi-ly  nnnmd  the  mu-ienfl  rise  to 
mwt  the  aiK'rmatowKJn  at  ihe  point  nf  atliu-hmeut  (.1).  Whether  there  t» 
an  optmiiig  in  the  eell-wall,  a  so-tflllrtl  micropyle  which  is  fouud  iu  tlie 
egga  of  some  of  Uie  lower  animals  at  this  iM)iut,  is  mit  known.  However 
this  may  be,  one  spt^rmatozoou  penetrates  the  membrane,  the  toil  disa[>- 
peoTB,  and  the  heaid.  star-like  in  form  and  now  called  the  mafe  proniicJrujf, 
iiinks  to  meet  the  female  pmmieleiw  (A'  au<l  H)  in  Us  ixwition  near  the 
centre.  Here  tlie  two  fust'  t<^ether  (F,  (i\  forming  the  new  si)hcrieal 
nucleus  of  the  ovum  euclosing  a  distinct  nueleolub.     This  nucJeuEj  is  to  be 
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distinpiiislifxl  as  Oip  tfegmrnlntion  nnrfniJt,  from  tho  oup  pos-^ratt-d  In' 
egg  bt'fuiv  ri'itiiizutinii^  which  iiloiit!  tihuuld  be  ti^rmttl  ihr  ^frniina]  vc«i 
After  tt-rtilizalion  tbe  ovum  dividt-s  ur  scgmeiilit.     This  protc**  »}>|K*n  ta^ 
bt^in  in  the?  miclcus ;  it  loi<**  thp  spherical  lonn  and  is  cun^vrtwl  into  t 
apiudlc  of  tine  fibres,  at  ea»rb  [tole  of  whitJi  Uie  pn)toplu.>(m  of  die  orll  m 
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FBRTtLlXATIO))  or  Otvm  OV  A  STUt'Pmi  tftom  H*ddan,  Mtter  nedilia  anil  rol].— 1b 
A'D  tb«  sponuatoBM  arc  roprcvctitcd  u  embedded  wllliin  the  mm-iUcini'iu  rv«t  oT  tb* 
ovQm.  In  .4  «  soikII  pnimhiriicc  1>  rMns  nrnn  the  nirfAcc  uniM;  nrmn  towxnli  tbc  nMMrt 
BpsmuhuoAn,  In  Athcj'  b^re  Dfu-lr  m«l,  ui^l  In  Cihey  b«vc  laet  In  p  u>r  tpenn*ui«iao 
bu  penemced  tlte  uvum,  ntid  a  rlivlllne  mcmbnuK  Kith  s  nnnvr'Uki'  openlnf  h»N  timo 
Ibnned,  wlitcb  pTeveiit«  tb«  entrftnce  of  other  itxtrfDUoaoK.  //,  dvuid  i4iii«-itic  poter  eetk 
UI*1  npproacb  of  the  male  and  fetnaU.'  pmnoclel :  lb«  proioplium  ti  rndUlljr  RrUUd  round 
the  furmvr.    K,  P,  O.  later  itaga  Id  tb«  o(nU«k«ow  of  the  two  iiufU-l. 


arranged  in  radiating  lines.  Since  thin  spindle  Maim:  with  diflirnltv,  ii  h&o 
iMi-n  tennw!  the  nchromatin  portion  of  tlin  niiHeiis.  That  jmrt  of  ihe 
nmleiiM  wliicli  is  kuriwii  as  cfirumadn  ci-illLilt*  aniund  the  ii'iilTv  of  tht' 
spindle,  probably  first  as  a  continuous  looped  fibre.  The  fibrv  hn^akd  b#^ 
twcen  thi'  ^^K^pf^,  jjiviuj;  a  wirieH  of  U-fthajK^I  rmU  arranged  nulially  arouiKl 
the  (vntnil  circ-unift'ivuce  of  the  spiiHlK>,  the  points  of  the  nxlj*  tlirerttd 
towards  the  periphery'  of  the  o\iiTn.  Each  rod  divider  lungitiidiualljr  (ol 
form  two  U-i'liaiwd  ImipK.  prixbicing  two  stars,  the  fhiiUf  nfnr,  or  tiuiMrf, 
The  angles  of  tbe  lou^is  now  littximi;  dinrlud  tuwanU  the  o{>por«itt'  |M)le«. 
The  stars  eo  formed  travel  along  the  spindle  to  the  poles  to  funii  tbe 
finiiffh/fr  «/«)•«,  wbieh  reverw  the  prooess  jiigt  descrilied,  beeoniing  wrrotlu 
and  (itmlly  dtffuH«l  w*  a  dclitiite  rctieulum.  The  acbninmtin  tipiiidle  flt}«[^ 
[)eai-s.  M'hcn  the  daughter  stars  are  formed,  the  eel  I -content*  beomie  iitn- 
titrieted  in  a  plane  passing  at  right  onglen  through  the  centre  of  tl>e  spindle^ 
and  the  ovnm  has  dividinl  into  two  liefore  the  two  new  nuelt-t  have  n-AcliMlfl 
a  i'onditioii  of  rest.  This  prooest*.  which  is  known  qa  kufyotituw,  mi 
common  to  many  dividing  tissnc-eclU. 

Ea<*h  of  the  two  wlls  tliiw  produced  (Fig.  6,  a,  ent,  rri)  now  dividoif'] 
tbe  spindle  being  formed  lu  the  Munc  plane  at<  tbe  former  one,  but  at  r^^** 
angles  to  it.  In  tins  way  four  eell»  (/#)  are  formed,  each  of  wbieh  diridv 
borizoiilally,  the  plane  of  Heginenialion  int(Tsi>(*ting  the  fomirr  pUoe  at 
right  angles  (e).  If  the  segmeutalion  Ijc  jwrfwtly  regular,  sixtceu  odb 
are  now  pm«lnced,  then  thirtA--two,  then  aixtj--fonr,  and  «o  on  until  ■  gnai 
number  of  small  eells  are  found,  the  whole  having  a  rtMnidcd  fonn  Kod 
kmiwn  as  the  moru/a  or  mxdbiTrtf  stage  (c).  Sognicntation  is  said  lo  V 
completed  la  the  hunuui  ovum  by  tlie  ctul  of  tbe  t4-nth  tiar ;  and  in  the 


FiBflT  Staos  op  Bbohbhtatidn  or  a  Rabbit's  Ovum  :M>inldI*)?rAmmKtic  (from  Qualn).— 
a.  Iwo-eell  *tBBCib,fiiur-cellhU««;c,  elgtl-^cll  lUtre;  d,  t.  later  Alage*  and  tfas  enclotanor 
the  liiucr-Ujrer  ccUi:  ee(.  uuter-lAjrer  reUs:  raf,  l»ner-Uy«r  c«tls:  p^f.  polar  c«ll>;  ip,  lona 
pcilucMa. 

miter  layer  of  pmaller  wlls  (FJg.  7,  ep)  surrounding  a  central  group  of 
larger,  more  granular  cells  {hy).     Tbo  ovum  dow  enlarges  rapidly  by  the 


OmCAL  SBCTtOMB  OP  A  RaBBITB  OVl'K  AT  TWO  StaOKS  l'U«U.r  POLUIWIMO  rpOK  8m- 
mKTATioN  (fnm  BalCour,  afl«r  E.  ran  B«ii«<]«ii).— <p.  epIbUil ;  Ay.  prlmuY  b]rpfl>l'>il  '■  ^'»'^ 
abatUnK  of  Uie  t- iiikluot  uud  bf  potilaiA  la  lUaBraiurontlc. 

secretion  within  of  fluid,  und  the  outer  layer  of  cells  is  forced  away  from 
tliuHe  it  surraiuulH,  except  at  one  upot,  when*  the  latter  Htill  adiien*  closely 
(Fig.  7,  H).  Tlic  bIa«tospiiere  consists  at  tliia  stage  of  one  layer  of  cells, 
except  at  the  points  whci*e  there  is  also  an  inner  lining  (Fig.  8,  hy\  The 
double  mendirane  thus  formed  is  known  iw  tlie  biajdodrrmic  mcmbraue. 

It«  inner  layer  is  known  as  the  hypoblast ;  the  outer  is  usually  regarded 
OS  the  efAbJoM,  although  it  has  been  sliown  that  in  some  ova  this  is  merely 
a  pnrteetive  layer,  the  suH'ulled  Dechtchicfd  of  the  German  embiyologist, 
which  d(«o*i  not  cuter  into  the  fonnatioo  of  the  embr\"o,  but  thins  away 
and  di^jiitears  or  becomes  later  fused  with  the  enveloping  membruueti,  the 
Vot-  I— DO 
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tni^  epihlart  developinpr  from  ihe  innor  rella.     This  inner  larer  of 
greduatly  BpreaJo  and  oxtontk  dowDwiutl,  Uuing  the  outer  Ukyer,  torn 
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'Rjktmti  OvTX  BrrwxEX  tprtunr  a^u  Nixirrr  kvcm  aptki  iMrccowATioM  (ten  B>1- 
ftnir,  •dor  K  vnn  BetiedvnI.— Ap,  crnvtly  of  blutudfTtnlc  vwtlt'lv  f)rolk«M:) :  tj>.  VplblM.  %, 
primitive  bfpobUM;  tfi,  mucoiu  enrclopt. 

tile  lower  pole  of  the  e^.    At  the  upper  pole,  where  the  h\'pobla8t  ww  finl 
developed,  there  ib  »ecn  a  leua-shapcd  darker  spot  (Fig.  9,  ag),  for  here  the 

Fi«  i> 


Views  up  riiK  Bi-AMtmeRMK  Vkiile  nv  a  Rabbit  oh  tnb  ^cvex-th  inv.  wlihoail 
Bonn:  left'tiau'l  ttgata  fiora  mboTo,  rtsltt-hanil  ngan  trom  ib«  tide  l&tm  B4llb«r,  sltar 
Killllkor),— <tj7.  cmbryuiiic  srim;  ^e.  iMMUularr  uf  llio  l))|wlj|a<I. 

h^THiblnst  consists  of  more  thnu  one  layer :  tills  is  known  as  the  gtrmmd 
(lUi-  or  arm  genniixatim,  and  here  alone  the  cmhni'o  devehips. 

The  first  Kti'p  in  tliis  proeefis  ifi  marked  by  the  formation  ftl  on*  ewJ  nf 
the  ^.'orraiiml  disk,  i-alled  llie  posterior,  of  ti  Ioit(;itudinal  thiokentni;  of  the 
cpiblflj^t,  in  wiiich  is  siibseqnently  (|pvelo|>«I  a  gnjove.  Those  a«  «!!« 
res|>ectively  the  primitive  trace  and  the  primitive  tihvaJ:  (Fig.  10,  pr).  Th" 
autcrinr  |*nrt  of  the  arm  i^oi-minntiva  is  translueont,  and  hiia  been  cmlM  U» 
area  |vlhu'ida,  while  the  posterior  part  where  Uie  primitive  tmoe  i*  fecwi 
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ia  opaque,  Imauwe  here  tliere  now  appears  a  new  layer  of  cells  bcCweeo  the 
epililu.«t  and  tlie  livjioMust, — tlic  middle  layer,  or  nuaobiaitt.  It  has  been 
shoM'n,  from  the  recent  reseaivhos 
on  (levelupmeut  of  the  mole,  that 
the  mcsoblast  is  drvelopcil  as  fol- 
lows: rlie  epiblast  and  hypoblast 
fuse  in  tlie  n^on  of  tlie  primitive 
streak,  and  from  either  side  of  the 
prt'nt  whorp  the  two  primary  layers 
bh-nd  a  mass  of  <'(']Is  ^niws  out- 
wait!  and  also  forward  between  the 
latter,  wi  that  the  mesoblast  may  !«» 
eaid  to  aristr  on  either  ftide  of  tlic 
primitive  trace  or  of  lateral  out- 
(trowtlis  of  the  ftised  epiblast  and 
hy]>oblaat  (Kij;.  1 1,  C),  and  is 
therefore  Bp|)arenlly  derived  from 
Ixith.  Tn  front  of  the  primitive 
traec  it  ean  1h^  diflcoverwl  split  off 
on  eoeh  side  of  the  median  line 
from  the  hypnblu.<t  (Fig.  II,  JS), 
After  tlie  fcMinatloii  of  the  mp»i>- 
blast  in  the  posterior  part  of  the  germinal  area,  there  appear  at  the  anterior 
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SBoriONfl  THnftVaH  THE  BUAffTOiieBH  uc  A  UoLB  IftReT  Heape).— jl,  longltuAlnAl  nwdoii  Utrtnigh 
the  ■nld<llc  lino  ot  ptnat  mn  embryonla  mnm  In  which  tho  prttntllvv  Mreakbucomnonrud  toftrnn; 
[lie  blft«t>idenn  h  perf(irat«<l  iti  rmiil  of  llie  iirtiiiUlrRMnwk:  II,  trnrnvcnm  w^lnti  lliraimli  Ibfltnldillfl 
of  a  iir«11-<lerclo|M-4|  primUl^e  atrcak  ;  the  <.'|)lbln>t  atiil  m«iobUst  an  ftiMd.  but  tha  fa}-iM>b]B«t  to  di*- 
UncC:  llie  mfv.lilrtHt  hh-h  fXk-ii<U  Ijvyriinl  ihf  cmhi-yiiiili'  nrv*;  C,  MBM  aa  fi,  bill  UtrnuRli  llic  Iilnil 
Iroob  of  tt)«  (irlmlttre  t>tr«ak.  All  tbu  Uyctv  ant  fu»eJ  in  (he  ombrfonlo  area,  but  arc  dluiuet  bejrond. 
rp,  cplblaai ;  by,  hjrp^ibtant :  m,  mcMotibul ;  p.tt,  prliiilUvv  itrvak. 

end  Iwft  panillel  longitudinal  tiiiekeninpt  of  the  cpiblnjst,  prr>dnnnp  two 
closcly-approximulcd  ridges.      These  extend  backwards  uud  embrace  the 
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anterior  end  of  the  primitivo  tracr,  which  graihinlly  (Ii"ap|»f'arp(Fi(:.  10,  rf)3^ 
TU'in  hn)gitu<tiual  groove  iu  the  cpihhLSI  is  culled  the  metlull&n-  gruove(Fif 
10,  rf). 

The  opihiastic  ridgc«  on  ench  Aide  of  the  groove  gniw  upward  to  fonnj 
the  mwinllai  V  pliitw,  or  Ininhui'  'hrmfcJi,  which,  considerahly  hitcT,  iitxh  o\t 
the  groove  and  meet  In  the  middle  line  to  form  a  eanal, — the  ncuntf  orj 
meduHarif  canal.    This  tube,  consisting  of  a  layer  ae\'('nil  eells  deep,  U-t^iinr 
detni'hed  from   the  fpibla&l,  and  lies  lieneatb  ntid  diM-onneeted  fmm  tlw^ 
original  epiblastic  stramui  whii-h  grows  over  it.     The  elo«urc  of  the  neiinl. 
canal  Ix^na  some  little  distancr  l)rhiud  the  head  end  of  the  embryo 
prt4;re86es  forward  and  bnckwunL     AVInle  the  neural  groove  is  d(*^'ilo|nng,| 

the  axial   nics<iblast  has  been   formed  a»  tu< 
He|Hinite  niaKiK«  lying  uu  earJi  Hide  of  the  nietlti 
line,  where  cpibltwt  an<l  hy|K)blji.^  are  in  eonti 
(Fig.  12,  n).     A  ni'w  structure  has  aliM»  ari»'i 
in  the  sha|ie  of  a  rod  of  eells  split  off  dorsally* 
f'ntm  the  hy]Kibla8t  and  lying  under  thi*  neiiml 
c-anal  and   betwet-u  the  lalera!    uuis^v  of  thej 
nie>$i.) blast.    This  is  the  uotophnrtl,  and,  nlthongUj 
in  the  higher  vertebrates  it  does  out  oontrih 
to  the  aetiml  fornuitiou  uf  the  axial  skeleton,  ifj 
is  the  axis  around  whii4i  the  tvntra  or  l>udits«of  j 
the  vertebrw  are  Bubserpiently  devt^loiwil. 

The  lateral  ma-ssi-s  of  the  nie!*ubla*>t  are  i«ca>^ 
to  roiisii-t  of  two  fwrty :  ii  plate  lying  on  e»eh 
side  of  tiie  neural  eanal  and  noUK-hord,  which, 
lat<<r,  splits  up  by  transverse  division  into  cnbieol 
blorks, — the  (MHt^lled  protovertebrie  ;  and  n  lal- 
enil  |KHlion  fnrnieil  of  tw<i  layeTs  ixiumH-ti-d  li^j 
getlior  near  the  protovcrtdine  but  poripliprallrJ 
separated ;  the  one  layer  apjilied  to  ilie  umW' 
Burface  of  the  ppiblast,  the  other  to  che  upper 
surisiee  of  the  hyjK»bla.«it  (Fig.  14),  leaving  a  eavity  belwce-u  tljeiu  which  tf 
known  as  tlie  ea^lunv  or  body,  or  pleiimpcritoneal  cavity.     The  npjw-r  law 
of  tlie  nutyiblast  ii»  eallwl  the  .s«)malic  layer,  and  witli  the  epiblafct  furm?  the 
Botuatopleure;  the  lower  layer  is  the  splanottuic  layer,  and  with  tbp  hrj» 
blo^  forms  the  ftplanchnoplcnre. 

The  wall  of  the  blaBtodemiie  venide,  which  is  enrloswl  in  the  zou 
radiata,  now  consists  of  the  embryo  snrrouudcxl  by  a  tmnsluwul  riug,— the 
area  pelhieida  (Fig.  13,  np), — and,  Inyond  this,  by  a  dark  ring, — the  arm 
opui-a, — in  whidi  the  efiibla^t  is  thickeui'd,  the  mesf>blttst  is  well  de\*elo{K<il, 
and  the  blood-vesaels  begin  to  appear.  At  the  opposite  pole  of  the  ve»rle 
tiie  w^ll  MinipHsefl  only  the  two  primary  layers. 

We  have  thus  (ar  Invn  n-garding  the  end>ryo  as  lying  tint  up«.iD  the 
8Urfaei>  of  tlie  blastodcniiie  vcsiiele;  but  very  early  in  tlio  develo|Hnent,  h^ 


KmHYo  RAmn  or  nour 
DAYii  Axn  niKK  tioru,  with  Rv« 
proU)Tenet»«.  X  IS.  iProinKW- 
llker>— ao,  Hn?«  (jpM-«;  np,  *xva 
twlluciiU:  mp,  mMutUrr  pliit«  of 
hMul:  h',  rw;l"ii  nt  ftiiiin;  fure- 
breln ;  h",  reftt'fu  of  I\itun>  niid- 
btmln:  tf.  medullary  grooTo:  hx, 
be*it;  pr,  prtmlUv*  tUMk. 
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fore,  iitdfod,  the  neural  groove  is  copvcrted  into  a  cnnal,  it  becomes  folded 
dA*  from  the  vesicle.  This  is  brought  nlwnt,  at  first  at  the  anterior  end,  hv 
Uic  embryo  growing  more  rapidly  than  the  snrnmuding  emhn-onic  area,  sr. 
that  it  projects  over  the  now  underlying  blastodermic  membrane.    (Fig.  15.) 


Fill.  15. 


A'.C 


F.i 


T^^7 


ui 


M*         A 


niXtiHAMNAIIC  LuKltlTl'IllHAL  SETTtOX  -nlKlJlllH   TIIK  AstH  OF   AN   CKSIITO    iDaltotlt). 

Tb«  »ecU<in  la  roppoMd  u>  be  mmde  at  » tltn«  wtieo  Uie  bctd-fold  hta  cbnitn<itic«d  Unt  tbe 
Wl-fcld  IwBnot  j«(  RppeKrcd.— f.So.  Told  of  wimBtnplpurc :  F.^.  ioM  o(  *T)]iiDcbiiopl»af« ; 
D,ftir»iral:  ^ip, plMUOperltane*!  cavllr  between  aomatotileape  and  (plaiwhrntptrun':  Am, 
eomroeDdtis  (Imdt  (bldof  aninloQ;  A'.Ctwiml  mnjJ:  O^  notocboM :  A.B.C,  tpi%  moio-. 
knd  bj-poblaiL 

The  same  process  is  repeated  posteriorly,  and  gives  rise  to  the  appearance 
of  the  membrane  at  the  head  and  tiii!  having  been  tucked  tinder  the  em- 
bryo proper.  Cavities  are  thus  funiu-d  in  the  cmbr^'o  iu  front  and  Ix'hind 
(Fig.  16,  />)  which  art'  still  in  communication  with  the  general  cavity  of  the 
vesicle,  and  which  will  Ijecorae  the  anterior  and  posterior  euds  of  the  intes- 
tinal tuna].  The  clfvatiuu  of  the  embn'o  alwve  the  general  surfece  is 
fnrthei'  accomplished  by  the  growing  down  of  the  sides  or  Uniina>  ventrales 
(Fig.  1 4).  Tlie  first  tmres  of  the  heart  are  seen  as  a  tube  on  each  side, 
fomied  l)y  involiitmii  of  tlie  splauchuoploure.  As  the  sides  u{  the  embryo 
grow  down  and  together  tmderneath,  the  two  halves  of  the  heart  l)ecome 
nnite<l  in  tlte  middle  line  and  form  a  median  iindividc<l  oi^u.  On  each 
side,  the  lower  layer  of  the  mesoblast  with  its  ventral  lining  (tf  hyjMiblast 
ciiiTcs  downwanl  and  meets  its  follow  of  the  ojiposite  side  to  form  the  intes- 
tinal tract  (Fig.  1 7,  //).  The  i*egion  of  the  intestinal  trad  at  the  middle  of 
tbe  body  of  tlie  embryo  does  mit  chwe  Iwlow  until  later.  The  ujiper  layers 
of  the  mesiiderra  ooveretl  by  the  epiblast  do  nut,  at  first,  meet  underneath, 
so  that  tlie  cnelnm  or  Inxly-cavity  is  in  oiwn  commtniicntinn  with  the  space 
between  the  two  layers  of  mesoblast  which  extend  beyond  tlie  embri-o  lat- 
cnilly.  anteriorly,  and  pnsterit»rly.  Pressuix'  ii|wn  tlie  cml)rvo  by  tlie  sur- 
rounding mitternal  structures  has  caused  it  to  sink  down  into  the  blasto- 
dermic vesicle  as  the  latter  grows  in  size,  and  there  is  thus  fonned,  at  first 
in  front,  where  t]ie  bead  uf  the  embn-o  begins  to  be  bent  downward  In  the 
cephalic  flexure,  an  external  and  upward  fold  of"  the  blastodermic  membrane. 
This  fold  is  fonned  of  tlie  epIUIast  and  its  underlying  somatic  nH^ublaet, 
A  similar  fold  then  ap|M?ars  behind  the  tail,  and  as  the  embryo  sinks  dee|>cr 
and  di-epcr  into  the  vesicle  the  two  fnlil;*  rice  Ijigher  at  the  emls  (Fig.  16,  *2), 
while  lateral  folds  uHse  on  cither  side  until  they  all  meet  above  the  embr^'O. 
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The  lower  sliecta  of  the  fold,  ponsistinp  of  epibla«it  and  mesoblast,  Aiae  on  the 
middle  I'mp  juat  over  the  baitk  of  the  embrj-u  to  furni  a  sac  surrounding  the 
embryo  above, — the  amnion  (Fig.  KJ,  -,  am).  The  upjicr  Bht-cts  of  tlie  fold 
also  fuse  and  become  detached  from  the  amnion  to  form  the  fal«e  amnion,^ 
or  »f.rous  envflojtc  (Fij;.  16,  ii,  ^/f),  which,  a-s  Okii  \m  seen  fn»m  tlm  figures,  is 
coDttuuous  bt'luw  with  the  eplblost  covering  the  whole  blaslodennic  ve-sicie. 
The  amnion  is  tiius  covered  externally  by  mesoblast,  which  subecqucotly 
is  auid  to  develop  iiniseular  Hbn'S,  and  lined  by  epihla^t,  in  mure  or  lesA 
intimate  contact,  at  tirst,  with  the  outside  epiblast  of  the  embryo,  while  in 
the  faW  amnion  the  mesoblaist,  if  it  here  really  reaehee  out  so  far  fix>m 
the  body  oi  the  e4nl(r\'ri,  lims*  the  epibla.st.  The  otlier  or  t^planehnir  laver 
of  the  mesoblast  and  the  hypoblast,  after  having  been,  m  it  were,  lueked 
in  under  the  euibno  to  fonn  the  intestinal  tract,  are  spread  out  (Fig.  17) 


"DtkOKAu  or  TBI  F<iTAL  McMBSAyiEB  Of  A  Uaumu.  (frDm  llklfour,  After  Tum«ii. 
RUiicUim  which  dthcr  Are,ur  have  been  at  rii  CArller  period  of  derclopmcnl,  cnrtilnumis 
wtlh  Mch  alher  urn  repremrntctl  by  lli«  aacBf?  uliarspter  ot  thadinfs.—pc,  cdiib  wllb  vlUI  i 
n,  unbsonal  in(;ml>nu« :  E.  (?plb1ut  of  embryo :  am.  amnion ;  AC,  Amniotic  nrttf :  M.  meso- 
blutorembrrfi:  if, hfpublaatof ombrfo:  t'r,(tmbllioalvealole:af,aUuitaU;  4JX,*ltuilolc 
ctTltir. 

again  over  the  contents  of  tite  ve:<icle,  to  form  tlie  yolk-sac  (Fig.  16, 
rf*).  The  whole  ovum  at  this  stage,  therefore,  consists  of  two  saes  lying 
wiUiiii  the  zona  pelhicida  or  vitelline  mi'mbrane.  The  npjMT  sac  eK)ntnin8 
the  embryo,  the  lower  the  yolk,  and  the  body  of  the  crabiyo  forms  the 
Heptnm  betivecn  the  two  sacs.  The  yolk-sac  communicates  with  the  intes- 
tinal raiial  within  the  embryo  bv  nieanx  of  its  upper  ix>nstricted  part,  the 
omphalo-mesenteric  or  vUeHo-intesHnai  duct,  which  will  later  be  reduced  to 
a  tube  by  the  nomjilete  ingron'th  of  the  somatopleure  in  the  form  of  laraiuse 

*  Tho  fklse  amnlim  of  KoUiktir  uid  Von  Buvt  U  not  tbe  same  u  that  or  lonia  later 
vriuns. 
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ventrales.  Theyolk-sae  ^epn>^?nr«  the  blaj^toHcrmic  vesicle  leas  that  portion 
win'ch  has  Imx'ii  iiiclutltti  withiu  the  embryo  to  form  the  iut(«liue  by  this 
iuldiiig-iii  prixx'ss. 

As  eatJj  sac  is  eovcred  by  me8obla8t^  tlie  Bpnoe  between  the  sacs  is  a 
<lire<::t  (tmtlnuatloii,  outside,  of  the  sjuitn*  whleh  lit^  botween  the  two  layei^ 
within  tiie  enibn-u,  the  cuihim  or  bixivH-avity,  hut  by  the  subsequent  grow- 
iiij;  tofjcther  of  the  laniinie  ventrales  ilie  pmbn*oniiT  Uiihw'avity  is  shut  off 
from  the  iion-embryonie.  The  oniuiou,  at  iin^t  mniall  and  in  contact  with 
the  dorsum  of  the  enibr\'o,  b<^ns  to  grow  rapidly  (at  the  fourtli  or  fifth 
week)  by  the  nmumulatton  within  the  amnlotir  lluid  (Ki^.  Hi,  ah).  This 
intveaaes  until  about  tfie  sixth  mouth,  aller  which  it  dimini^heH.  In  the 
middle  of  pregnancy  it  weiglis  from  two  to  throe  pourids ;  by  the  end  of  that 
period  it  \9  reduced  to  one 
]K}Und.  The  nutritive  func- 
tion of  the  yolk-sncin  higluT 
monimnls  is  not  impurtaut. 
The  yolk,  which  np|>ear9  in 
the  form  of  gntuules,  is  al}- 
sorbod  by  the  h\*]»ob]a»t  cells 
and  l>v  bhjc«l-ve8.selrt  which 
have  already  made  their  a{i- 
pcftranee  in  tlie  |KTnphera) 
^kinchnicnicsohla.'St,  in  that 
opaque  jmrtion  which  is 
called  the  aiTu  opu^-u  or  vas- 
culosa.  The  vess*^ls  riiming 
fmm  the  emhrvo  traverse 
the  walls  of  the  omphalo- 
niersenteric  duet,  spread  out 
on  the  mirfiire  of  tlie  yolk- 
sac,  and  terminate  peripher- 
ally in  a  circular  vcss*cl,  the 
Himut  terminaliA  (Fig'.  18, 
S.T)  in  the  margin  of  the 
,  mesoblast  covering  the  yolk- 
WBC  Yrttm  this  area  the 
blood  is  returned  to  the  licart 
of  the  embryo  by  two  long 
trunks  (the  umiihalo-metten- 

teric  veins  (Kig.  IR,  R.of,  L.of).  Tlie  ovum,  almost  immediately  upon  it« 
entrance  into  the  uterus,  i)ec<mies  attached  to  the  uterine  M'all.  This  union 
it*  at  first  8ui>erfici!il,  the  outer  membrane  enelosii^  the  ejE^  being  covei-cd 
with  hollow  fingcr-likc  pnHXswew  (tr  villi ;  but  very  s(M>n  u  new  and  perma- 
nent Htniclure  arises  from  the  embrj'o  by  which  this  couDcetiou  \a  rendered 
more  intimate.     This  oi^n  is  called  the  alianttm. 
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DiAORAM  or  nil  Cinci'UTiOH  or  tbe  Yolk -Sac  ofCbicx 

AT  TUB  End  op  tiib  Third  P*v  of  I)*nTBATios  (B«IHmr).— 
H*, houl:  JJ.  thcsocoDd,  Ihltd.and  (dunli  &nrtlc  Arohe<:  the 
fim  hu  bcrodi^nblltcrateil  In  Iti  median  portloD,  but  U  con- 
tiniiFi]  at  tl«  iimximal  end  ha  Ibu  external  eKrotlil,  and  at  lU 
diaul  end  fta  the  hiUinial  cirotld:  Ao.  donal  aortAi  L.^Ji, 
left  vltellloe  vtery  ;£^..i4,  rtglil  vltelUne  Artitry;  A.  7*.  *hiua 
lertnlHElb:  /.tV".  left  rlielUne  rein:  £.<(;'.  ri|[titvli«1Uii« rein: 
a.}'.  Hliift*  rerMiu:;  D.V,  dttctiw  CuvlcM;  8.<3a.V.  snperlor 
c«rdlnitl  rein:  V.Ca.  Inferior  cftrdliwl  r«ln.  Tbt  v«lu  are 
iiiarhcd  In  •tiillino  ftiid  lliti  nrtrrlw  %n  blKCk.  The  whols 
tlAiUrfternia  bai-  tM.-«n  remofnl  fron  tlie  an<  utd  Is  nippcMMl 
Ui  \k  viewed  rrom  bvlow.  Ueiice  Ui«  I«fl  It  M»n  on  the  right, 
uid  viuvena. 
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1  lie  ongiu  ol  Uw  allantois  in  mau  apptnini  to  Iw  pa-uliar,  and  tt£  df*vel- 
n|>n)cnt  ift  jHxixx'ious  and  abl>rt?viat«i.  WlmU-vci*  may  he  tlie  dcUiil^  of  lie 
varly  apix'oranoe  (and  we  are  still  in  duiibt,  since  few  obtu-r  vat  ions  are  re- 
curded  of  such  early  ova),  tliia  much  apj>ears  Hettled  from  tlie  Htndy  of  the 
lower  ^vma :  The  allantoic  arises  lirht  as  a  bud,  in  the  wx-ond  wwk,  fmni 
the  rnudal  |»art  of  the  primitive  intestinal  canal  (^Fig.  1*J,  3,  a/).  This  bnd 
growH  forward  within  the  iKHly-eavity  as  a  hollow  Mac,  and  passes  ont  from 
the  embr>-o  into  the  s^poce  between  amnion  and  yolk-sac&  (Kig.  16,  4,  «/). 
As  it  ia  derived  from  the  intestinal  canal,  it  consists  of  txro  layers,  inter- 
nally of  liy|>obIast,  externally  of  (>pliuiehiiie  meHoblaHt.  We  know  that  in 
many  fbmi:;  the  cavity  in  the  alluuttiis  persi^its  fur  a  long  time,  but  it  in 
almost  itTtain  that  in  man  the  hyi^blast  d(M»  not  extend  into  the  or^n 
much  beyond  tlic  embryo,  uikI  that  the  altiuituis^  in  the  ttjiuee  between  am- 
nion and  yolk-aac,  cxinsists  of  a  nearly  solid  or^n  formed  of  me»)blastio 
tissue.  The  alloutois  grows  rapidly  iu  tlli^!  s|iaee  and  reuelies  the  vitelline 
membrane  of  the  ovum,  which,  it  will  be  reniciiiUTwi,  now  eonf^ista  (»f  the 
epiblastie  fuLie  amnion,  ealled  alw  the  mdiznnul  membrane,  within,  and  of 
the  zona  radiatii  without :  there  lieinjr  i3o  mesoblast,  since  the  somatic  layer 
thinned  out  iu  coverinj;  the  amnion  aud  the  splanchnic  layer  has  been  split 
off  from  the  primitive  epiblast  of  tlie  vesicle  (now  the  fiilsc  amnion)  and 
covers  the  umbilical  vesicle  or  yolk-sac.  The  appearance  of  the  allnuioie 
antedalei^  the  complete  folding  off'  of  the  embr\'o  from  the  blastodermic 
vesicle,  and  even  the  development  of  the  amnion.  The  nllantois  in<Teases  in 
si»e(Kig.  17,  «/),  and  at  the  fourth  week  forms  a  complete  lining  to  the 
subznnal  membrane  (Fig.  i*i,  o).  The  union  of  allantois  with  subzonal 
inembrane  forms  the  organ  known  an  the  vhwion  (Fig.  1(>,  5,  cA).  A.*^  we 
have  seen,  at  a  very  early  period  in  its  development,  n>  the  first  weeks,  the 
ovum  Ixx-omes  wivered  with  hollow  villous  outgrowths  from  the  envelop- 
ing niembnine.  In  the  priinitiv*?  attai^hmeut  of  the  uvuni  to  the  uterine 
wall,  the  mucous  membrane  of  the  latter,  which  has  undergone  prcparatur>' 
changes,  gniws  arrjund  iiiid  <Micl'>se?,  it  in  a  dimirn't  <-;»]>sule.  The  iuucdus 
membrane  is  therefoiv  divitlcil  into  the  [Kirt  which  covera  tlie  ovum,  the 
(iecidua  rcflexa,  and  the  {>ait  lining  the  general  nteriue  cavity,  the  dccidua 
vcrn.  When  the  allantois  lines  the  epiblastie  layer  or  false  amniou,  it  sends 
mesobl]|^tif;  ]irolougatiors  into  the  villi  and  develops  a  rich  nel-work  of 
blood-vessels  in  them.  This  net-work  is  supplietl  by  bluod  fi-om  the  a«jrta 
of  the  embni'o  thTOUgh  the  arteries  arising  in  the  mesoblastic  tissue  of  the 
alhiiitols,  and  returtLs  t!ie  blooit  tliroLigh  twn  veins  which  Join  the  omphnlu- 
meseutcric  or  vitelline  veins  <'omiug  fitim  the  yolk-sa<\  As  the  i»an  i»f  the 
allantoi-i  which  remains  within  the  embryo,  that  |»rt  which  is  lined  by 
liy|H)blast,  will  In-come  later  IIjc  urinary  bladder,  the  arteries  afler  birlli  are 
l)niitt-<l  to  the  supply  of  that  oiyau  and  aiv  known  as  the  hyjiogastrie  vesst'ls. 
At  first  the  chorion  and  decidtia  are  everj'wheiT  vmwular,  but  later  the  villi 
with  their  vessels  disapiH-ar.  and  the  decidun  rcflcxa  becomes  gradirally 
converted  into  a  yellow  membrane  except  at  a  disk-shaped  patch  where  the 
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ca|)sii1f  of  the  ovum  bwomea  coiiliuuous  with  the  uterine  wall, — in  oilier 
words,  whei>>  rhe  dwidim  reflexn  joiii-i  the  deriitlim  vera,  Tht-  deridna  at 
this  pnint  isfallwl  the  r/<Wf/fm  jtrrofina.  Hei-e  the  placenta  in  (Ievelt>|j«l.  It 
consists  of  a  maternal  part,  the  thickened  niticotis  membrane  of  the  ulerii* 
(the  dccidna  serotiim),  and  a  f\vU\\  part  d[Tiv<.>iI  from  tlie  rhnrion,  oamprif^in^ 
the  greatly  develoiK-d  inewoljlititk-  ullautoii^  and  the  ei>lthelial  la_i.-er  of  the 
&l8e  ammon,  or  subzoual  membrane.  Tlic  zouu  rudiuta  has  been  absorbctl. 
The  villi  nf  the  chorion  become  gradnalU-  enlargwl  to  fonn  tnfts  (FJ^.  19), 
known  a^^  cotyftvimis,  whieh  projec>t  into  great  bhxKl-sinUKi>8  ibmied  ici  the 
dceidua  senrtlnn;  but,  as  the  outer- 
most epithelial  layrrs  of  the  fietal  and  3Pi'^  "*. 
matiTual  ti^fiius  :iit  inter|X)jsed,  liie  vc*- 
are  not  in  ■>{h.-ii  LKiuiniinii-ation,  and 
intcrchaugo  of  materials  takes  pbce 
only  by  osniiwi;*  (Kij;.  19).  S(j  jntl- 
niflie  is  the  ('omuH'tioii  hetuit'ii  (In-  two 
parts  of  the  pla^-enta  that  upon  birth 
the  plarenia  an  a  whole,  ineliidin^  por- 
tions of  maternal  tissue,  it^ves  the 
Mtcriue  wall,  and  is  therefore  classed 
aR  <lf'4-i(hiate.  Tn  many  mamrnalA  thitt 
union  h  not  so  complete,  and  the  liue 
of  9Ci>aration  is  bet^veen  the  parts  of 
the  plaeenta,  the  fcelal  portion  only 
being  <ab»t  off*,  tlie  materual  remaining. 
Nor  is  the  plarx-nta  always  a  eompnet 
structure,  but  in  some  aiiinialft  foniw  a 
zone  aniund  the  ovum  uud  in  others  is 
difl'nsr-d,  llin  villi  jwrsisiting  alt  over 
the  chorion.     Or  the  cotyledons  may 

he  developed  in  |>atehes,  the  deeidcm  reflexa  retaniiug  its  vasenlarity  at 
these  [Hiint.s.  The  amnion  lias  now  grown  much  liister  than  tlie  embryo, 
and  occupies  all  the  space  within  the  chorion,  from  which  it  is  separated  bj' 
a  layer  of  gelatinous  substance,  and  further  euvei->;  as  a  shiath  the  stnlkff 
of  both  allantois  and  tunbilical  vesi(-le.  The  cord  thus  formed  is  known 
as  tlie  iimhiliral  conl,  and  comprises,  at  first,  splanchnic  ni<>siihltmt  contain- 
ing the  vcHsels  from  the  nmbilic:il  sae  and  the  vessels  for  (he  allant<iis,  and 
the  sheath  from  the  amnion,  which  is  made  up  within  of  sonuuie  mesoblost, 
and  without  ol'epiblant.  f^tcr  the  vcascIh  from  tlie  yolk-sac  ami  one  allan- 
toio  vein  disapixar,  and  the  mcsoblast  derived  fmrn  the  amnion  Inx-omes 
converted  into  the  jelly  of  Wharton,  binding  together  the  vein  and  (he  two 
arteries  spirally  wound  arouiul  it.  As  the  fwtiis  groWH  and  the  amniotic  sac 
fills  the  entire  cavity  of  the  uterus,  the  «ipace  between  tiie  det^diia  reflexa 
and  the  diTidun  vera  gradnaHy  disapjM'ars  and  these  two  layera  become 
united. 
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eTurrrvRE  or  HruAK  Placekta.— i*.  r<i4ol. 
if.  Die  WBtirniBl  )iliK-i<nUi;  t',  F|illhclluni  uf 
xitkUirtial  jilttL'tiitta;  <l.  f<Hal  blood-reawU :  d', 
lUHConial  ItliXxl-vcMoIti :  r.  vIIIth;  dt.iU,  rvfire- 
N-'iitii  thvilwMu*  M'iutliiaiirtlte  placenU:  t,t. 
tnhecniiD  of  Mroilns  [ivs^liic  to  U)«  (bMol  vlUt: 
eii,  ciirlLiiK  art^r?  ■  *'P<  uUm>-|>lAi.-viiln]  vrin;  9, 
a  |>iol(i)ittaUon  of  ualeniBl  tinui>  on  the  ts* 
Wrlitr  of  Itic  Tlltuf  ouuitlc  Ilie  t-rlluliir  Infi^r  r*, 
vrtiiuh  uiAjr  tvpiownt  vlUicr  Ibe  endotbellum 
fif  the  mueniBl  bk>o<l-Te»el  ur  dellciitr  nm- 
tm-tlre  tlwuvlioUitiBliig  tu  itiuwroUuft.  orbath. 
Thu  IiiyiT  €"  rcprc»oiil.*>  muu'raftl  celU  dcriinsl 
rmmltM-RomUnn.  Tli(Tl«)-vrufficUle|)IUinnuin 
cAnnot  be  t^an  on  the  villi  oT  tb«  rtiU]r-A>nn«d 


THE  GENERAL  THERAPEUTICS  OF 
CHILDREN'S  DISEASES. 

By  ROBERTS  BAKTUOLOW.  M.D.,  LL.D. 


PRELIMINAKY. 

Remedies,  their  Preparation  and  Olaesifloation. — Xothing  can  be 
moiv  th'simhlf  tliau  au  iinpntvcnicnt  hi  thf  tlcjinv  of  (xirtainty  with  which 
our  tlicrajKutionl  measures  arc  employed.  That  greater  precision  in  the  use 
of  dnijTft  now  obtains  than  formerly,  is  hwawse  of  mlvanees  in  pharmaceu- 
tical clnnniHtrj-,  wiicn^bv  mem*  intwcrfti!  a^'iits,  whose  physiological  a^^tioiis 
are  accurately  ascertained,  eau  be  substituted  for  tlie  cruder  preparaliuns, 
formerly  the  only  kind  available  for  use.  There  are  ^tiII  ^rtater  chancres 
ill  tite  armamentarium  for  children,  that  should  he  made.  \Vhatever  Iiold 
homiLHipathy  has  a(^-»juirt>d  iy  due  for  the  must  part  l^i  the  sugar  [K'llets, 
tasteless  solutions,  and  other  eontrivaneos  for  rendering  the  administratiou 
of  nuslicinc!*  a  pleasure  rather  than  a  |Kiin.  The  contests  with  children 
which  the  giving  of  nauseous  medicines  pretvnkea  add  not  a  little  to  the 
hardsliips  of  parents.  Our  efforts  should  be  directed  to  the  preparation  of 
efficient  remeditw  that  shall  be,  also,  witbnnt  disagreeable  qnalitiei<.  It  is 
not  by  "elt^ut  prescribing,"  su  called,  that  this  desirable  result  can  be 
reached.  In  el(¥:ant  prescriUiug,  the  power  of  a  given  ojmbination  is 
usually  sulwrdinated  to  the  question  of  n  plra--*ing  taste.  Attention  to  such 
details  may  make  a  good  medical  eoufeetiuner,  but  hardly  a  scientifio  medi- 
cal practitioner.  E'owcr  in  actiou  and  laoility  in  admiuist ration  can  be 
onmbine<1  without  descending  to  such  trivialiti(«. 

Keeping  in  view  t!ie  necwwity  of  the  case  as  above  outlined,  the  condi- 
tions to  l>e  complied  with  an- — 

1.  The  use  of  concentrated  preparations  of  medicamenta 

2.  Their  arrangement  in  audi  form  as  to  setnjre  facility  of  administra- 
tion and  precisiou  iu  action. 

The  use  of  remedies  in  the  treatment  of  disoaAcs  of  children  and  of 
adults,  to  have  system  and  cohei'cnce,  must  be  based  on  a  true  conwption 
of  tlieir  modes  of  acting.     Class! firattun  becomes  Deeeasarv  if  the  facts 
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ascortaiood  are  to  be  utilized  vnth  success.  AUhough  any  irlnssi  Heat  ion 
iDUHt  be  defective  lietuiust*  oi'  imr  iii«)raj)lete  Unowk-dm.',  we  are  uow  iii  a 
{KMitiou  to  armiige  remoJits  with  some  di-grcc  of  acieutilic  precision. 

Tbe  obvious  ditforeneos  Ijctween  those  remedios  which  affect  ouly  the 
part  that  they  are  applieil  U),  and  tho(*e  affw-tinj^  the  whole  system,  naturally 
divide  them  into  two  clus^i!>, — Umtai.  KEMEUihS:  SYSTEJtic  Remedies. 

As  remedies  may  increase  or  lessen  function,  only,  and  not,  in  the 
normal  state  of  thtnpt,  chauj^  its  character,  we  have  an  rt^anlti  syritemie 
remedies  thmr  t/utt  itHprow  ami  those  that  retard  nutrition.  As  tlic  I'liuctiou 
of  nutrition  is  concerned  with  every  tissue  of  the  body,  the  classes  jnst 
given  an-  j^'uend  in  scrtipo.  Tlie  condition  of  the  syhlerii  :w  a  wh<ilc  uran- 
ism is  also  aflW-tcd  by  tvrtain  agencies  frum  without,  t>|K.*cially  by  nrgauie 
substances  and  micro-organisms.  Hence  of  general  remotlics  we  have  three 
great  classes : 

1,  Thnw  that  improve  nutrilinn  and  itwrraiw  tutMue-iiielatnorj/hoiiUi ; 

2,  ThoHf  that  retard  nutrition  and  increOM  wade ; 

3,  A  ntixejiticsy — remedlev  dentni^ire  of  micro-orf/ani«tiu<. 

As  the  varinuH  fiinctions  may  b*'  atFe<!te*l  indiviilimlly  hy  txTtain  «%•»- 
temic  uiedieines,  we  liave  clasBes*  llius  limited  to  tht  I'uuctiou  or  functions 
of  organs. 

As  the  most  widelv  eonne<'ti'<l.  the  di»4pases  of  the  nervous  svstem  Hhunld 
occupy  the  iirst  pluL-e.  Here  atsu  the  two  motU^  of  acting  on  funt-tiou 
possible  to  drugs  arc  i>erfectly  well  exliibitcd.  One  group  increases,  another 
lessens  functiun  :  henoe-^ 

KecUo-molor  ; 

D^re»80-jnofor  ; 

Tnereairinff  action  in  the  sensorif  arra  ; 

Lataenintf  action  in  Uic  »enwry  area. 

In  these  several  groups  or  classes  we  may  readily  include  all  remedies 
affecting  the  nervous  system,  and,  through  the  nerves,  other  functious.  But 
there  yet  reoiaiu  for  distribution  una:^!<igncd  remedies  affecting  some  other 
functions.  These  are  tlircc :  thr  intvMimtl  cnnal ;  the  brondio~p\Uv\w\ary 
mnroiuf  mrmhnine  ;  and  (Ac  genito-nrinary  apparatus. 

Of  the  first,  or  the  inleHlinal  taiial,  an>— 

EinrHcn^ 

CktihartieSf 

ATUkfhniiUirM. 

Of  the  biMQclio-pulmuuary  luueous  membrane,  ar©^ 

Inhn/ationH, 
VajMjrM, 
Spray, 

DourJifSy  rfc. 

Of  the  genital  and  renal,  are — 

DiureticMy 

Emmenagoguen, 
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Wheu  we  voiuv  to  iiii|nirc  uluthiT  lliore  U^  any  i^|H.xial  mode  in  wliicli 
to  arrive  at  a  safe  cuuflu.siun  regardiug  the  utility  of  any  remedy,  it  mast 
be  said  that  it  ran  1n>  Imj^mI,  only^  on  itn  phNidoli^ical  adiouB.  Kmpirieigm, 
ur  iht'  iufommtiou  obtnined  by  otiacrvation  an<l  ox^KrieniX',  may  nerve  imtil 
a  more  certaiu  guide — the  proper  stndy  of  physiological  aotious — is  had. 
C1ini(al  (>x|ierienoe  must  (^infirm  the  dtnlnctions  of  physiolugical  examina- 
tion, to  make  the  evidence  complete. 

In  the  absence  of  more  precise  data,  it  can  he  said  that  all  medicines 
aiTling  on  a  tiMfiuCf  an  orj^n,  or  a  Hveteiu  iif  the  body,  are  influeiitial,  oflen 
curative,  iu  the  maladies  affecting  iheae  several  paila  or  organs.  We  can 
formulate  a  law,  therefore,  that  ha-s  an  enormous  experieace  to  support  it : 
In  projjoHion  an  the  remetlij  ayitagonizes  the  morbid  action  in  a  jxirt  in  it  citra- 
Hve;  or,  stated  conversely,  The  more  iteaj-tif  the  action  of  the  reined^  harmo- 
niza  or  corrcjtpond^  to  the  mofbid  action,  the  letig  it  has  of  a  curative  a(^ion. 

We  may  illustrate  these  postulates  by  atropine  and  pilocarpine.  Pilo- 
caq>ine  is  the  mmA  [wwerful  of  sudorilics,  or  aweat-producing  mediciuee,  we 
pofiseas;  but  ia  the  treatment  uf  utorbid  sweating  it  increases  the  action 
of  the  sweat-glands,  or  it  opposes  it  feebly  and  inadequately,  or  it  has  no 
apparent  effect.  On  the  other  haitd,  atropine,  whicii  most  dii-ectly  and 
powerfully  ivstraiiis  sweating,  is,  in  states  of  disease,  the  most  efficient  of 
remedies  to  stop  sweating.  )Iauy  other  examples  could  be  quoted  if  it 
were  necesaan'  to  do  so. 

Unfortunately,  there  are  many  remedies  of  whose  curative  power  we  can 
have  uo  provision  exec-pt  such  deductions  as  may  l>e  derived  from  the  results 
of  nbser\'ation  ami  exjK'rience.  Of  such  we  are  compelled  to  base  our  thera- 
peutical conceptions  on  the  old  empirical  formula:  A  ranedy  thai  has  cured 
one  ctt«e  tnuttf,  also,  cure  analoffom  cases. 

There  are  many  reasons,  into  which  we  need  not  enter,  for  donbting  the 
general  appliiability  (if  such  a  formula,  but,  iu  the  absence  of  all  other  aids 
to  a  right  conception,  it  may  eervo  a  temporan.^  pur|>o*«?. 

Many  approved  methods  of  treatment  which,  in  the  case  of  adulti^^  are 
much  cmpKiycd,  fsnnot  I)e  in  children  l)ecause  of  dtflerenee  in  age,  insuB- 
ccptiliility  to  impi-essions,  tenderness  of  the  tissues,  and  rapidity  of  the 
nutritive  processes. 

On  the  other  hand,  in  conser^ueuce  of  the  great  activity  of  tissue-meta- 
morphosis, some  modes  of  procuring  medicinal  action  not  efi^ective  in  the 
case  of  adults  become  highly  so  in  children. 

As  an  example  uf  the  giieater  activity  of  a  tissue  in  children  that  in- 
creases the  pi*oportionate  effects  of  medicinal  application,  the  skiu  may  be 
mentioned.  Tims,  digitali-i  nioistene<l  and  enclt>sed  in  thin  muslin  and 
covered  with  oilwl  silk  will,  alter  some  hours,  begin  to  act  in  ile  most 
characteristic  manner.  Other  medicaments  that  have  active  diffTision-|K>wer 
ran  Ite  taken  into  the  system  in  the  sjime  way,  when  the  i-ondition  of  the 
stomai'h  and  the  nature  of  the  rcmtxly  may  nmkc  sueij  a  mode  of  euteriug 
the  vessels  feasible,  in  the  maladies  of  early  life. 
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.Tlie  arniugt-nieut  of  tlie  facts  aiid  priuciples  of  genoni!  tiiempeutjcs  as 
applicable  to  children  can  be  lx«t  presented  under  the  h«id  of  the  various 
modes  in  whirh  mHliitauH^ntK  uit  iutr<Klm-tHl  iuto  llie  IhhIv.  The  ivLui(Mi 
uf  the  facU  to  each  other,  and  to  the  debeme  of  da&jilioatiun  already  ael 
forth,  will  be  stated  under  eaeh. 

THEATMENT    BY  TUE  SKIK: 
Enejtutenntiiic  ;  JC^tufennafic ;  J^ndtTmatie  ;  Htfpodermatic 

Inunotdone. — In  suitable  eases  iuuneliou  is  an  etfective  mode  of  treat- 
ment. Careful  and  persevering  friction  with  nilr^  and  tain  will  improve  the 
iHxiy-weight  of  children,  sonietJines  in  a  I'einarkable  di-jrree.  This  jtrat^it* 
1:9  the  more  eUcttive  the  thinner  the  skin  and  the  more  active  the  circula- 
tion. The  absorption  of  fats  ir*  facilitatpti  by  a  prelimiuarj*  warm  bath. 
Thifn  IB  best  piven  at  the  l>ed-hour.  The  child  slKrukl  Bit  for  a  few  minutea 
in  the  bath,  tJae  water  at  !MI°  tti  100°  F.  attsirdin^  l»»  eiirumslautvs.  When 
taken  uut  after  une  or  two  minutes,  the  skin  i^hould  be  wijKxl  dry  and 
gently  rubl>ed  with  a  rotigh  towel.  The  inunction  of  the  fat  should  !« 
mad^-  inmietliately.  The  whole  proo(«a  sliould  not  occupy  more  than  five 
to  ten  minute-;,  und  usually  live  will  sufSoe. 

The  fat  should  be  animal  fat,  and  not  cnt-ao  butter,  olive  oil,  cotton-eeed 
oil,  and  similar  vegetable  prtHluelidUH.  Rctiz<Mtiatc<l  lani  and  lK'U«ninated 
mutton  suet  arc  the  best  forms  of  fals  for  iuunetiun,  the  addition  of  the  bc>u- 
zoin  being  useful  in  improving  the  odor  and  preventing  decomposition  of 
the  fat.  By  syptematic  application  nf  fats,  very  great  impn)venifMit  in  the 
ntitrition  of  children,  and  with  comparative  liicility,  U  made.  Patieuceaud 
thoroughness  are  necessiri,-  qnaliHration;;  for  those  who  undertake  this  plan 
of  treatment;  and,  if  the  ojMTrator  Iw  gifted  with  the«e  attributes,  results 
worthy  of  the  time  and  toil  expended  will  be  secui-ed. 

M'licn  the  IxkIv  ir^  wtL-itwl,  the  skin  t\ry  and  fnrfuraeeous,  the  tempera- 
ture at  normal,  or  alxive,  iuuiu'tiona  of  fatH  contribute  to  the  removal  of  the 
morbid  state  causing  these  signs. 

Fat-iiumetions  arc  antipt/reiic  to  a  sensible  extent.  In  the  enifttivt  ferer9 
they  art  in  two  m(Hles  :  allaying  the  irritation  in  the  skin,  and  lowering  the 
temperature.  It  ii*  probable  the  latter  is  chiefly  a  result  of  the  influence  of 
the  former  over  the  coinbustiou-procosH.  For  if  the  irritation  of  the  skin 
is  removed,  it  follows  that  the  effect  of  this  in  exciting  the  cirrcdation  dis- 
apiM-ai-s.  The  hi-art  acting  less  quickly,  the  vaso-mntor  tone  is  increasr<l, 
and  hence  less  blood  passes  through  the  tissues,  and  oxidation  declines,  in  a 
(iorn*s|M)nding  ratio.  In  all  fevers  where  decline  in  heat  is  necesaai^'  to 
safety,  tliis  procedure  may  l)e  employed  without  risk. 

In  using  fat-inunctions  in  fevers  it  is  imjiHofl  that  the  skin  is  kept  in 
goml  mnditiim  by  Aulisc(|uent  •■^Jionging  wit!]  an  alkaline  solution, — siHlium 
earlxtiiate,  especially, 

.Sponging  wl(h  alkaline  solutions  is  a  highly  useful  measure  in  neiTous 
diBcaai^  of  irritation.     Children  in  high  fever,  with  twitching  of  nmiuTlea 
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toudoDs,  partial  or  j^^neral  coavuUioDS  tbrfatoned.  arc  suitable  :9ubjtxts 
fibr  tlii^  kind  of  mfflit-utioa.  A  Haturatt-d  Boliitiuu  of  sudiiim  rarboiiate  in 
min-water  or  clean  river-  or  spring-water  sbould  be  spongvd  over  the  whole 
eurfatf  of  the  body,  aud  as  ofton  as  the  ease  may  require, — for  a  case  of 
glow  progrcttti  and  loug  uu  hand,  twic-e  a  day,  but  id  acute  caseo  with  high 
fever,  every  two,  three,  or  four  hours,  pro  re  nata.  The  eooliug  effect  of 
the  evaporation  of  water,  due  to  tt  transferring  of  the  body-beat  into  anollicr 
mfKle  of  motion,  in  an  antipyretie  artiou,  and  m  i|uite  a|)art  from  the  results 
of  the  ulkaliue  rcuetiou  ou  (he  dilfu^^iou  pnxx'ss. 

Inunction  of  remwlies  in  (he  fonn  of  ointments  for  s|)eeific  effwt*  is  an 
ohl  melbtHl  that  has  Invn  recently  revived, — the  Vienna  Hf'hool  having  Ixvn 
mwl  aetive  in  briugtug  about  the  revival.  In  ebtldren  tJie  lieretlilary  or 
acquired  specnfie  Iwions  are  most  readily  and  effectively  trc-ated  in  this  way. 
The  prejmration  most  uniformly  useful  is  tlie  ofatk.  A  aimall  lx>1ud  of  this, 
the  six*'  of  a  Inrge  jh*!!,  is  put  well  up  into  the  axilla,  and  tlie  movementji 
of  the  arm  by  the  child  rub  it  ioto  the  skiu.  Mercurial  oiuUnent  is  also 
ndtlKxl  in  where  the  skin  is  thinnest.  Extemporaneous  formulae  of  other 
nieiX'urial  aaltfi  are  eniphiyed  in  the  ?<ime  way. 

Some  kinds  of  eolarged  glands  are  effectively  treated  by  topical  inunc- 
tions. The  ointment  of  the  n-d  io*lide  of  mereur\-.  which  was  ofBcial  in 
tlie  PhaminiMijMpia  of  1870,  is  a  (Suitable  mmbination  for  topical  use  in 
eueh  cases  as  goitre,  cidaj:^^ed  spleen,  etc.  It  is  intended  to  be  applied  daily, 
until  the  skin  bf^ins  to  sliow  signs  of  inflammation,  when  the  application 
is  suspeufled  until  il  may  l>e  made  with  .-jxfety. 

Baths. — The  most  important  of  applications  to  the  skin  to  effect  thera- 
peutical results  is  by  bathing.  It  must  also  be  considered  in  its  hygienic 
as|>wti*,  so  fur  as  these  arc  utilized  in  tlie  tnaitmcnt  of  diseaiH>s. 

In  childri'U,  aHcr  the  tirst  dentition  and  subsequeutly,  the  daily  morning 
sponge-bath  sliotdd  be  a  uniform  practice.  Children  susceptible  to  colds 
and  ^at.^rrhal  pHKH^ist-s  in  gfineral  ar»f  rtmdered  less  susceptible  by  this  ]>nic- 
tice.  It  is  also  a  tonic  to  the  vascular  and  nervous  systems,  and  this  eflcct 
comes  by  an  impression  made  on  the  peripheral  nerves.  Warm  baths  at  or 
near  the  temperature  of  the  bcHly,  and  wa-nhingH  for  cleaidine**,  cannot  be 
Bul)StItutcd  for  the  morning  ctjid  sponge-bath.  The  details  consist  in  a  tub 
'brge  enough  to  stand  in  and  catch  the  overflowing  water ;  sufficient  water 
[at  the  temperature  of  the  air  in  the  nntm ;  the  sjMmge  or  cloth  sufficiently 
large  to  carry  the  necessary  quantity  of  water ;  coarse  towcla  for  fricliou 
of  the  skin. 

Tlie  whole  body  is  gone  over  with  the  sponge ;  tlie  coai-ae  towel  is 
used  to  dry  and  to  make  the  necessary  frictitm  of  (he  skin.  The  whole 
priK-ess  recpiires  no  more  than  five  niinntcs,  and  a  ghiw  of  a  very  grate- 
ful character  smxTt-d-s  to  the  firet  chilliness  of  the  surfece.  The  clotliing 
should  then  be  jmt  on.  the  toilet  completed,  and  then  to  break&st, — in 
these  details  assuming  the  state  of  fortune  permitting  su<:h  attention  to  the 
person. 
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Those  liaving  sufficient  vigor  nf  c-oiiHtitiitinn — «?|K»riaIly  boys— ran  take 
a  muniiu^  pltiiige-baUi  if  the  cifxrum:4taiicc8  arc  prnpitioim ;  but  Uiici  iiimlti 
of  uding  water  may  be  ubjectluuable  tor  these  reasons :  the  litai  of  llie  body 
ia  mon:'  rapidly  and  cxjiLsiilembly  takt^n  up;  tlw  siioctk  to  the  nen'oiis  and 
vasi-uhir  ajtftanituii  h  greatfr ;  the  miction  i:^  more  violent.  Hencx;  iu  <Jiil- 
dreu  III*  weak,  us  iu  must  of  tho^c  of  vigorous  coustitutiou  also,  the  method 
by  s[)onging  is  proferablp. 

Iu  fevern  and  iullamniatiouif,  the  use  of  tHith.s  tias  attainitl  to  the  diguity 
of  a  highly  iiu|>jrtant  therapeutieal  measure.  The  (|uc^iun  of  the  propriety 
or  uccd  of  the  measure  must  be  oonaidered  iu  roiinection  with  8|)C(.!ial  thcni- 
peutiu).  Whether  .s|>ongiug  of  tlie  .surfatx;  with  water  or  phin^ing  into 
baths  be  thi;  more  useltit  expedient,  is  determiued  by  the  ehuraeter  of  the 
case  and  the  object  to  be  accrimpli^hed,  aa  the  effectA  of  these  modes  of 
appliiation  are  not  the  same  in  kind  ar  in  degree.  In  s]>onging  tlie  sur* 
fare  tlie  heat  ia  rctlm^ed  by  evaporation  of  the  water:  in  other  words,  the 
beat  is  eouverted  into  auother  mode  of  moCiou, — dissipated  in  the  vapor. 
In  a  hath,  the  heat  of  the  IhkIv  ia  conveyed  to  the  water  by  comluctiou,  and 
the  amount  (xmveywi  is  ««!.*< I* leralile  a(x^)nling  to  the  di»Uinee  Uttwwji  the 
heat-poiuts  of  the  water  and  tJie  body.  Thus  it  is  tliat  an  expert  swimmer 
fails  at  a  dietance  from  the  shore.  The  heat  of  the  body  iH  so  rapi<lly  and 
largely  remnved  that  the  muscles  at  length  pass  into  a  tetanic  etatv^  and 
arc  uii  longer  ol^-dieut  to  the  will. 

The  necessity  for  the  use  of  baths  for  antipyretic  cifecte  is  determined 
by  the  effeet  of  heat'- reduction  on  the  (^jiirse  and  severity  of  the  fever.  In 
general  it  uiay  be  said  that  the  higher  the  fever,  the  more  Injurious  the 
.efFecta  of  the  heat  on  the  tissm^s  and  oi^gans.  Grauular  dcgeueratiou,  not 
long  since  snp|Htsed  to  be  due  to  tlw^  fever-heat,  is  now  rather  referred  to 
the  origiual  cause:  to  the  morbid  influence  or  mien^-organiama  setting  up 
the  febrile  movement.  This  fact  admitted,  the  necessity  for  antipyretic 
baths  is  limited  to  the  cases  in  whieh  distvjmfort,  restle^ness,  delirium, 
and  so  forth  are  caused  by  tlie  heat  itself.  Iu  such  cases  s|>onging  the 
surface  affords  great  relief  j  immersion  in  the  Imth  is  still  more  elfectivc. 

The  mode  of  applying  the  Iwth  in  children,  up  to  pubertj*,  consists  in 
immersion  in  water  at  or  about  80^  F.  Seali-d  iu  the  tub,  not  cxivcn-d 
alKive  the  lower  bortW  of  tlie  rihs,  the  water  is  gently  put  on  the  slmul- 
ders,  amis^  neck,  and  chest,  so  that  complete  immersion  may  presently  be 
made  without  occasioning  shm-k  of  any  severity,  Thu  water  of  the  liath 
should  then  be  cftolcd  gradually  down  to  60°  F.,  or  about  that,  by  tlic 
aildititm  of  sufficient  cold  water,  or  some  ioe.  If  evidences  of  faintness 
or  cxliaustion  ap|iear,  the  child  should  Ik>  removed  fn^mi  the  Imth,  gi\'ea 
8(^me  stjmnlant  if  necessary,  and  plaeed  between  blankets  if  sweeting  be 
desired. 

Ttie  genera)  question  of  tlie  utility  of  antipyrctio  hatlis  in  the  treat- 
ment of  fever  remains  undetermined.  The  most  convincing  sories  of 
figures,  based  on  cnreful  observationSj  are  tit  l>e  fouud  in  llie  last  volume  of 
Vol.  L-«I 
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Guy's  IIo»pU(U  JirporU  (xlv.  page  379,  "  Iniiomiimtc  Vcycr  aiid  Antipy- 
retioo,"  Dr.  Jamp-s  F.  Gowlhart).  In  stimmin^  up,  Dr.  Goodhart  says, 
"Tiif  antipyretics  are  pretty  oertmu  iu  their  antipyretic  action,  but  they  do 
not  cut  short  the  fever;  1  cannot  say  they  influcuou  it  for  good  in  the 
majority  of  cawrt."  AVhat  pmntical  physician  with  the  necesaary  oppor- 
luuitiea  for  oiakitig  diuical  ubservatiunti  will  uut  agree  heartily  with  Dr. 
Goodbart's  opinion?  In  diildren's  febrile  diijottseg,  the  treatment  by  anti- 
pyretics ha»  provwl  t<i  lie  sp«-cially  useful  ainl  effective  in  appropriate  cases ; 
and  of  tlii'se,  cold  iHitli!^,  ea.sily,  take  the  lirBt  place.  There  is,  however,  a 
growing  belief  that  the  lessening  of  fever  in  tins  way  does  not  increase 
the  chanoes  of  recovery,  or  promote  improvement  in  the  course  and  dura- 
tion of  a  febrile  malady.  Further,  there  is  rea^uu  to  believe,  indeed,  that 
the  effects  of  the  antipyretic  medicines  must  be  added  to  the  conditions 
imposed  by  the  disease,  and  thus  the  morbid  complexos  becomes  more 
itorn  plica  t(>d. 

The  immense  superiority  of  the  cold  Ijath  merely  as  an  autipyretic  is 
clear.  It  is  true  that  so  great  an  authority  as  Licberracister'  says  that  if 
restrifled  in  his  choiw  of  antipyretic*!  to  one  he  would  .select  q^iiniiui.  If 
this*  dictum  be  assented  to  iu  the  febrile  disea^K^  of  adults,  it  is  not  true  of 
those  occurring  in  children.  If  the  same  restriction  were  imposctl  in  the 
fevers  of  children,  the  cold  bath  would  now  be  selected  as  the  single  and 
uuivenuil  antipyretic. 

Id  the  febrile  state  now  known  as  A^perjoyrerta,  the  utility  of  the  cold 
bath  is  unquestionable.  Whenever  in  the  course  of  an  acute  inflanimatory 
or  febrile  di;*ra.*e  the  t4-m])emture  ruies  aljove  the  level  normal  uuder  the 
drcumi^tauccs,  the  use  of  the  cold  bath  is  clearly  indicated.  On  the  other 
hand,  if  the  disease  pursues  the  r^ular  cxjurse  s»  to  <;ombustion  and  wa.ste 
(which  is,  in  typiial  cases,  the  regtdar  course),  then  antipyretics  are  not 
necessary, — rather,  indeed,  they  am  hurtfid.  WTien  the  cold  l«ith  is  not 
nwessarv  in  exaivrlmtions  of  the  fever,  cohl  spfiuging  without  changes  of 
postun-  or  of  clothing  will  prove  grateful.  If  {>erfume6  are  pleasant  to  the 
senses,  a  little  cologne  can  bo  added  to  the  water;  but  a  general  bath  of 
alcohol,  diluted  or  lUKlihited,  should  never  be  used. 

Medicinal  Baths. — Several  kinds,  but  few  of  real  value,  are  applied  to 
the  skin  to  procure  systemic  effects.  It  is  only  by  diffusion  that  such  effects 
can  he  iibtained,  and  this  mendy  physical  process  is  mucli  hampered  by  the 
state  of  the  epidcnuie  layer. 

Diffusion  starts  two  movements, — one  in  the  terminal  nerves,  the  other 
in  the  blood-veAwls.  The  double  action  may  be  illustrated  by  eocene. 
^VTien  the  outer  skin — the  epidermic  layer — is  taken  off,  the  sensory 
nerves  are  acted  on  and  deprived  of  sensibility  for  the  time  being;  the 
gcueral  system  is  affected  in  a  charactenstic  manner  when  the  remedy  is 
distributed  by  the  blood,  into  wliich  it  diffuses. 
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Tn  tho  ditusAOH  (if  early  life  the  tiluD  ta  a  less  dense  diffumon-mcnihrane 
tlian  it  afterwards  boc^omcs,  aud  Iicdcc  "absorption"  is  more  certain  and 
ninre  active;  but  no  cxartnesfl  ia  p(wsjb]p  in  stiHi  a  niodi-  nf  adniiniHtnition. 
Tho  f|imntity  ailmilted  to  the  blood  varies  with  the  state  of  tho  akiu,  the 
riiliH-srf  of  the  bhwd-veesels,  and  the  charaoter  of  the  solutions.  As  the 
blotxl  i»  au  alkaline  flnid,  it  w  nbviouK  tJiat  a  medi<-inu)  Bohiliou  having 
an  arid  reartion  will  diUui^  into  tiie  bliMKl  more  ({uickly  tliau  neutral  or 
alkaline  :4ul>staiii-e!^.  Hence,  when  feasible,  this  faet  should  be  utilized  in 
preparing  a  solution. 

The  only  solutions  tliat  need  to  be  Hjxikcn  of  here  are  thoB£^  of  digitalis 
and  ipiinine.  The  appli(.-ation  of  the  former  lias  l>ceu  referred  to  by  way 
uf  illustration,  and  hei-e  the  additional  detailn  ai-e  given  only  in  a  general 
}^ii!><>.  When  it  iH  purposed  to  um  digilalitt  or  other  similar  v^^table 
remedies,  the  leaves,  moit^tenetl  witli  watiT  and  very  slightly  acidulated 
with  vint^ar,  sliould  be  enclosed  in  a  flat  Iwig  of  thin  muKlin,  but  suffi- 
ciently flexible  to  adapt  itself  to  tiie  iurtjualities  nf  the  surface.  As  tiie 
ai-tiun  of  digitalis  is  alow,  impatience  will  §])uil  all,  fur  if  removed  too  soon 
no  ett'eet  can  be  had. 

Quinine  in  sirtution,  slightly  acidulate<],  certainly  acts  with  con.'tiderable 
power.  I  am  informe<l  by  a  dirttingnislu>d  phy.sirian  of  Orange,  New  Jer- 
sey, in  a  private  communication  with  which  he  has  favored  me,  that  quinine 
act8  eflk-iently  in  children  when  niblK'd  into  tiie  skin.  He  makes  use  of  9i 
to  Si  of  lanl,  and  hiw  it  thoroughly  applied  where  tlie  skin  is  thinnest.  A 
slightly  acidulated  solution  m  ill  probably  be  more  efficient,  and  tlie  quantity 
administered  might  lie  nnich  larger. 

The  i«uls  at  ntie  lime  so  popular  in  tins  ecmntry  and  sold  in  enormous 
numtx-rs  must  havt-  had  some  cQect,  or  the  lavish  advei-tisementa  in  MJiich 
they  wcrv  kept  iK-fore  the  pe«)ple  had  not  Fuffiaxl  to  maintain  tlieir  position 
for  po  long  a  time.  The  KalM-^H'k  pad  had  a  strong  (Khir  of  fenugreek-seed, 
and  had  a  color  like  red  cinchona  bark.  No  duubl  some  quinine  was  con- 
tained in  them  also.  After  a  few  days'  Mear  the  skin  on  M'hich  t)ie  pad 
posted  {the  epigastric  region)  liecame  red,  niid  numerous  papules  appeared. 
The  redness  and  moisture  favoi-ed  ditVusion  of  the  quinine.  We  do  not  doul)t 
that  physicians  jiractising  in  malarial  arca.s  might  utilize  this  eajMxlient,  for 
rarely  children  can  take  quinine  withnnt  a  struggle. 

Bndennatic. — A  few  words  should  now  lie  mid  regartliug  applications 
to  the  tnic  skin,  the  epidermis  having  l>een  removed. 

In  very  yonng  children  it  is  ran'ly  tliat  such  an  expmlientciin  Ix" practised, 
fur  the  pain  attending  the  removal  of  the  epidermis  is  too  great  aiKl  pcr- 
nstent  to  justify  the  practice.  In  the  older  ami  more  self-controlled  ohildrea 
H  may  wimetinnw  lie  employed.  To  raise  a  blister  is  the  first  step,  and  tins 
is  most  tAsily  aiul  promptly  done  by  moistening  with  stronger  ammonia  the 
rneid^  of  a  watcli-glass,  which  is  then  inverted  over  the  part  to  be  blistered. 
Mlien  the  t'pidermis  is  removed,  (he  mwlicament  <7in  then  \w  put  on  the  ntw 
.flUriUcc.     Inst^itd  tA'  water  of  amniunia  in  a  watch-glass,  pure  mrUtlic  acid 
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can  be  brushed  over  the  part  to  be  blistered.  As  the  ansesthetic  effect  of 
phenol  is  considerable,  this  mode  of  endermatic  application  may  be  used  the 
more  readily  in  children. 

Hypodermatic  Injections. — The  real  inventor  of  the  hypodermatic 
method  was  Magendie,  and  so  long  ago  as  the  first  ten  years  of  this  century 
his  demonstration  was  made,  and  consisted  in  placing  the  medicament,  or  a 
solution  of  it,  under  the  skin  of  the  animal,  and  then  noting  the  time  and 
the  character  of  the  effects  produced.  In  this  way  he  proved  that  dif- 
fusion into  the  blood  took  place,  and  that  the  action  was  the  same  in  kind 
as,  although  different  in  degree  from,  that  caused  by  the  same  medicine 
when  it  enters  the  sj'stem  by  the  stomach.  He  made  the  first  study  of  nux 
vomica,  and  the  publication  of  his  researches  led  to  the  use  of  the  remedy 
in  the  maladies  to  which  he  thought  it  adapted,  and  his  prescience  has  been 
confirmed  by  a  vaat  experience. 

In  its  present  aspect,  as  introduced  by  Dr.  "Wood,  of  Edinburgh,  the 
hypodermatic  method  consists  in  the  use  of  a  solution  of  a  medicament  which 
is  thrown  under  the  skin  by  means  of  a  small  syringe,  the  nozzle  of  which 
is  a  perforated  needle  armed  with  a  cutting-point  for  puncturing  the  slcin. 
The  preparation  of  the  solutions  and  the  several  methods  and  precautions 
required  in  injecting,  the  special  dangers,  etc,  have  been  so  copiously  treated, 
and  the  information  is  so  accessible,  that  further  discussion  of  these  points 
is  not  necessary. 

The  chief  objections  to  the  practice  of  hypodermatic  medication  in  chil- 
dren are :  the  danger,  the  pain,  tlie  subsequent  complications. 

When  the  injection  is  most  necessary,  the  little  patient  is  not  con- 
scious,— for  example,  in  ursemic  convulsions,  when  pilocarpine  is  used. 
The  dangers  are  idiosyncrasy,  jwwer  and  quantity  of  medicament.  It  is 
unsafe  to  use  a  ])owerful  alkaloid  without  inquiry  into  the  peculiar  sus- 
ceptibility which  may  exist  in  an  adult  as  well  as  in  a  child.  With  suit- 
able care,  subcutaneous  injections  may  be  practised  in  the  case  of  children 
not  under  three  years  of  age.  An  inex[>erienced  practitioner  should  not 
attempt  this  procedure  except  under  experienced  direction  when  the  age 
is  less. 

The  pain  felt  at  the  insertion  of  the  needle  may  be  blunted,  or  pre- 
vented, in  several  wa}'S : 

The  needle  should  be  small  in  size  and  sharp,  having  a  properly-shaped 
cutting-puint. 

The  skin  may  he  benumbed  by  placing  on  it,  where  the  injection  is  to 
be  made,  a  pledget  of  absorbent  cotton  moistened  with  chloroform  ;  by  rub- 
bing over  the  surface  the  cone  used  for  counter- irritation  and  for  the  relief 
of  pain  (chlor.  menthol,  camphor,  etc.) ;  by  applying  the  cathode  of  a  mild 
galvanic  current  for  several  minutes  to  the  skin.  If  the  injection  be  prac- 
tised at  once,  relief  will  be  nearly  complete. 

The  remedies  used  hypodermatically,  chiefly,  in  the  diseases  of  children, 
are  the  following : 
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Esorine. 

Morpliinc  ntul  ii»  Hilts. 

Chloral  hvUrale. 

Moqjhiue  aod  Atropine. 

Pilocarpine. 

Aiiivl  iiitrito. 

C'ocaiue  aud  its  salts. 

Apnmor|»hine. 


Hyoscyaiuiue  and  it^  salts. 

Qutuiiif. 

Duboidiuc  aud  its  saltfi. 

Mercury. 

Urt'thau. 

Antipyrin. 

AutitebriD. 


The  most  eligible  preparatiou  for  the  hypodermatic  method  is  the  so- 
called  "wluble  liyptidormit'  |iellet," — a  flat,  circular,  pilular  Ixxly,  made  in 
this  form  by  wmipressioti  witli  a  die.  Thtr  advnntiijri's  (if  such  a  pre|>aratioa 
are,  convenience  in  preparing  a  solution,  safety  in  dosage,  and  accuracy  in 
amount  oC  medicament. 

The  dose  for  adniinistratinn  HulKMitanpoiisIy  is  detennintni  by  aj^'  mid 
boily-weiglit.  The  rule  given  heitiittcr  for  ap|M>rti<>niug  the  ainuuut  of  a 
mediokmeut  for  children  is  applicable  to  this  methi.Kl,  with  the  exeeptioQ 
that  ita  power  is  a1x>ut  three  tinui*  gi-eater. 

The  maludiew  of  early  life  iu  which  the  subcutaneous  method  is  applied 
are  the  pninful,  the  itjtoimofH^,  the  hjinmrntitorif,  and  the  /tpivijw.  They  may 
be  conveniently  gruiqtefl  in  this  way  for  consideration  here. 

Painful  Affections. — TIic  kinds  nf  diw-ase  iiK-ant  here  arc  th')«e  affecl- 
ing  tlic  sentMjry  apparatus  of  the  syt^tom,  apart  from  actual  changes  of 
Btructun?  in  tJie  nerve-Bubntance,  or  in  the  pflrt«  to  which  uervce  of  sensa- 
tion an' dislribiitetL  The  sulM-utaneons  metluKl  ^ihoiild  not  Im*  u?ed  in  con- 
ditions of  which  ]Miin  is  the  chief  element,  unless  the  ordinary  muius  of 
relief  prove  inadeijuate. 

Such  Iniublcs  a*<  hiothitehr  and  earache  du  not  justify  the  use  of  snch  a 
powerful  remeily.  The  more  severe  aud  exhausting  neuralgic  atfcetious 
may  justify  or  even  require  \t»  udministration.  C'mnine  is  less  duugei*ou« 
than  any  other  anodyne  affonling  a^  nuich  ndief ;  and  the  (mrativc  action  ia 
greater;  only,  however,  in  the  neundgiie  of  superficial  nerves.  It  should  be 
injo-tcfl  at  or  aliout  the  area  the  sejit  of  |)ain. 

In  the  oonvulaions  of  ehlldren  the  agent  employwl  hy|KMlermfttIcnlly 
will  de|X'nd  on  the  cause:  if  unemic,  pilix-arpine  is  the  appniprinte  agent, 
for  this  BO  acts  on  the  skin  as  to  make  it  an  efficient  substitute  fur  tho 
kidnevH.  The  depressing  effeirts  of  this  agc^nt  <an  Iw  reailily  overcome  by 
using  its  physiological  antagonist,  (t/rojjinr.  Then'fore  whenever  symp- 
toms of  a  threatening  character  arise  from  e<x«ine,  its  antagonist  shoidd  be 
given  without  delay.  As  idiijsyncrasy  plays  wi  large  a  |iarl-  in  the  actions 
of  pilocarpine  when  it  causes  toxic  elTeets,  the  physician  who  pur]Ktses  using 
it  in  any  subject  whtise  reaf-tions  to  it  are  unknown  sbmdd  always  be  pro- 
vided with  the  atropine  ;  for  should  the  emergeucy  arise,  delay  may  be  fatal. 
In  convulsions  of  an  epileptiform  character,  or  in  unemic  oon\'ul8ious 
not  amenable  to  the  action  of  pilocarpine,  hypodermatic  injections  of  raor- 
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phine  have  ppwvttl  remarkably  siRi-esBful  in  sonic  com^     M'hcu  ooDvuUi\-«1 
seiziirps  urn  dup  tn  inflainnmtory  action  of  the  mcninjrcs  or  of  the  linun- 
siibstauct;,  or  to  aura!  tmubltw,  or  to  "coaree  li#ionti"  of  a  mborutr  or 
ehrauic  tyjK*,  tlie  morphine  JDJcctioas  arc  to  be  placed  first  among  the  taoA 
t'fltx'tive  n'liMHiics. 

1  nitiHL  rqtciit  my  warning  an  to  the  dnac;  and  mode  of  adminiAering 
such  powerful  medicines  in  the  dispuses  of  children.  Less  tluui  three  yean 
is  a  contni-indicntion ;  for,  nlthough  in  exceptional  conditions  this  limit 
may  not  be  regaj-ijed,  certainly  an  inesi>erienced  pliyxiejan  should  not  take 
the  responsibility . 

The  hyivMJcrmatic  injection  of  ether  is  an  ex])edieDt  of  exceptional  valoe, 
as  1  have  SLini  jwi-wmally,  when  sudden  aiid  aevcre  deprcKgion  of  tlie  vital 
powers  comes  on, — us  in  the  Intestinal  hemorrhage  of  ty]4ioid  fever,  in 
pueumonia,  both  fibrinous  and  catarrhal,  and  in  htsirt-faiturc  fr<jm  any 
cause.  The  injection  is  practi^'il  at  any  point  where  tlie  enbcutancoim  tiflBue 
is  ftuilieienlly  extendible. 

Tr6ui£if\iBioQ  and  Intravenous  Ii^ection. — But  little  is  neuesaair 
be  said  on  this  t^ipie.     liurely  in  there  need  to  transfuse  blood,  and 
rarely  to  inje4t  siLliiicH  into  the  veins. 

Transfusion  may  be  required  iu  eases  of  the  bleeder  disease  (or  han 
philia),  when  bleeding  «in  Iw  arrt^ted  only  by  snlwtituting  hhtod  capable 
eoogidation.  For  tliij<  pur|Jow  blood  obtainctl  from  a  healthy  subjfct  (1 
or  girl)  is  most  suiluble;  but  Iamb's  blood  by  direet  li-an!<fuHi<iu  will  mxrit 
plish  the  object.  In  pernicious  antemia,  if  do  other  remedy  can  succeed, 
and  the  functions  nf  other  or^n:*  are  in  a  gfxid  estate,  tliere  are  sonnil 
reasons  for  tr^'ing  this  es|>edient.  Also  when  the  blood  is  m>  far  iujur«d 
the  action  of  toxic  agents,  as  in  poisoning  by  phosphorus,  earbunie  os 
dilorine,  and  other  ^n^scH,  the  sulistitution  of  blood  capable  of  fui 
becomes  imjHTativc.' 

The  details  of  the  operation  of  transfusion  belong  rather  lo  sargerrj 
and  hence  the  reader  is  referred  to  tlie  works  in  tiiat  depnrtnieut  of  molkal 
litemtnre. 

BX  THE  GASTRO-INTESTINAL  CANAL. 

The  usual   route  to  introduce   metlicincH  into   tlie   system    ia   by 
^tomai'h.     Th<-  form  of  niediaimetit  and  the  manner  of  adniiniKtnitlttn 
come  capeeially  imp<jrtant  in  the  treatment  of  cJiildn^n.     Auiiitiim  tw 
preparation  of  siifh  mcdieaments  as  will  obviate  the  diflicultit«  arising  fmc 
the  ((uantity,  ill-tastc,  ami  gciicraUy  nauseating  ehaitu-ter  of  our  nuilit^irx 
Cfluuot  be  ttto  stwngly  insiste*!  on.     Besides  ami  iMyoml  the  tlMTaitentin 
knowlnlge  and  skill  which  shonUI  Ijc  ootutaiit  qualities,  a  wijte  physidaa 
poesesst-s  the  mother-wit,  in  prescribing,  to  avoid  theaugui^  of  ehildn^  aod 
the  distress  of  parents  consetjnent  on  the  struggles  in  giving  naii-'^eou^'  dru|n> 

Of  the  Ii({uids,  fluid  extracts^  simple  sidutions,  and  coDceutratHl  timv 
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?feral»Ie.  Mudi  olxwrvation  has  made  it  clear  that  the  pleasing 
mixtures  in  which  these  furuid  of  niitlii-nnM-ute  arc  put  by  "uiedieal  coufec- 
tioners'*  disapjKiInt  the  cx])ectations  of  tlieir  promoters.  If  the  ehild  cau 
be  readily  induce*!  to  awalluw  tlie  first  muutliful  or  two,  the  next  dotK 
becomes  a  {-uufllet,  or  prolouj^eil  [KTNiiasioii  U  notn^sary,  and  at  hittt  tlie  little 
one  triumphs.  Ou  the  olUcr  haml,  a  eomvDtratctl  tiueture  or  solutiou,  or 
a  fluid  extract,  nan  be  fj^vcn  reatlily  with  a  little  addn>8S.  Considcratiun 
muHt  be  f;iven  tu  the  diarauter  uf  the  niso,  to  the  physical  and  im-iital  qual- 
ities of  the  child,  to  any  idiosyncrasy  known  to  exist,  to  the  mental  and 
moral  stamina  of  the  parcnta,  and  also  to  llie  nature  of  the  medicament, 
tlie  pliybiol<i^i<-al  cfTocts  to  be  j>rodu(.%il,  what  dose  is  necessary,  and  at 
what  interval  the  doses  must  be  given  to  secure  a  constant  impression.  For 
example :  aconite  in  infliimniutiim,  which  for  a  idiihl  of  thnee  or  five  can  be 
prepared  by  dmpping  into  a  little  water,  at  the  time  requires),  for  the  first 
dow,  two  drojts,  and  sultswjuently,  everj'  hour,  or  every  two  or  three  houra 
as  the  ease  may  be,  one  drop. 

I^arge  l>ottIt«  of  complicated  mixturea  or  solutions  are,  as  a  nile,  super- 
fluous. It  uetfds  no  diuWie  iiisliuct  to  determine  the  physician's  perplexity 
and  indecision  by  the  nnmU'r  and  variety  of  the  mixtures  that  cuml^r  the 
medicine-table  or  the  mantel -piece.  Such  practice  is  wasteiid,  e-xtravagant, 
costly,  aud  should  uot  Ik;  added  to  the  other  burdens  ocx-aslouod  by  sickue»4. 
It  is  a  metho<l  apt  to  engender  unpleasant  suspicions^ — tiiat  the  doctor  and 
tlie  druggist  divide  profits. 

There  are  now  so  many  fluid  extracts  from  which  to  cho«>sc,  that  the 
physiciun  can  always  avail  himself  of  a  cnncoutratcd  prejiuration  repre- 
senting the  full  powers  of  the  me<licam('nt.  Besides  these,  alkaloiil^,  neutral 
principles,  giue^jeiides,  etc.,  are  also  available.  As  has  becu  stated,  these 
active  pnnciples  arc,  as  a  rule,  more  certain,  and  more  manageable  when 
distinct  physlolngMal  effects  are  to  l»e  prwliK-ed.  8(jme  crude  agents  {t'-ff.j 
pi/ocarpun)  are  less  exact,  and  more  apt  to  fiiil  under  wrtaiu  circumstances, 
than  are  their  alkaloids  ( /yi7o<v»ry/( in').  All  the  alkaloids,  or  nearly  all,  and 
tlieir  salts,  dlswilvc  in  so  small  a  quantitj'  of  water  that  a  drop  or  two  of  a 
given  solution  cau  omtaiu  a  HulHcieut  quantity  to  act  as  strongly  as  may 
be  necessary. 

The  doses  of  medicaments  for  cbildren  have  been  stated  in  varioue 
formula* ;  hut  mathcnuitical  devices  cau  never  lake  the  place  of  discretion 
aixl  knowledge.  An  arbitrary  quantity  of  any  mediiumeut  can  never  have 
more  value  than  a  mere  suggestion.  For  the  most  part,  to  induce  phyai- 
ological  actions  williin  controllable  limits  is  a  netrestury  couditiipu  to  efiTect 
curative  results  in  certain  states.  Idiosyncrasy  plays  so  large  a  part  in  the 
complex  of  disturbances  cnuscil  by  medicines,  tiiat  the  nature  and  llmitationB 
of  such  itecullanticjt  niu.st  be  :isccrtaiued  before  tlieir  thcroiK-utieal  jxiwers 
can  lie  brought  into  action  to  the  fullest  extent.  It  is  necessary,  however, 
to  have  some  guidance  in  fixing  on  the  dose  n-quired  at  variims  ages  as  a 
preltminary  Htc]r.      The  most  scicutitic  rule  is  tliat  which  determiuea  the 
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dose  by  comparison  with  the  weight  of  the  subject.  Dr.  E.  H.  Clark,  of 
Boston,  proijosed  the  following : 

The  weight  of  the  adult  being  fixed  at  one  hundred  and  fifty  pounds  as 
the  standard,  this  must  be  r^arded  as  unity,  or  one.  Accordmgly,  the  dose 
for  the  child  will  have  the  same  relation  to  one,  or  unity,  as  its  weight  has 
to  one  hundred  and  fifty  pounds.  If  the  weight  of  the  child  be  divided  by 
150,  the  resulting  fraction  is  the  proper  dose.  Assuming  the  child's  weight 
is  30,  the  proportion  is  30  : 1 50  : :  x :  1 .  Whence  we  have  \,  or  that  the 
amount  suitable  for  a  child  weighing  thirty  pounds  is  one-fifth  of  that  suit^ 
able  for  a  man  weighing  one  hundred  and  fifty  pounds.  Reduced  to  actual 
example,  it  may  be  stated  thus  : 

If  the  dose  for  an  adult  is  twenty  grains,  the  amount  suitable  for  a 
child  weighing  thirty  pounds  is  four  grains. 

Such  a  mode  of  arriving  at  the  proper  dose  can  be  approximative  only, 
yet  it  is  fairly  safe. 

Dr.  Cowling,  of  Louisville,  Kentucky,  has  added  to  the  list  of  formulse 
by  the  following  proposal :  Take  the  next  ensuing  birthday,  and  divide 
tiiis  number  by  twenty-four.  If  the  child's  next  birthday  is  four,  and 
this  is  divided  by  twenty-four,  the  result  is  ^  ^  J.  Consequently  by  this 
rule  we  have  a  number  nearly  the  same  as  that  arrived  at  by  the  Clark 
formula. 

The  method  of  Dr.  Young,  which  has  been  long  known,  is  to  add 
twelve  to  the  age  of  the  child,  and  divide  the  product  by  the  figure  repre- 
senting the  age.  Thus,  if  the  age  of  the  child  is  four,  add  twelve,  which 
makes  sixteen,  and  this  divided  by  four  gives  ^. 

It  were  easier  to  carry  the  fractions  in  memory  than  to  make  the  cal- 
culations. Any  one  will  serve  the  purjTOse,  if  the  resultant  dose  is  not  near 
the  lethal  one. 

When  we  come  to  consider  the  numerous  agents  used  to  affect  the  di- 
gestive apparatus,  it  is  clear  that  the  functions  are  acted  on  in  the  most 
diverse  manner ;  but  they  may  be  conveniently  arranged  in  several  groups : 

Tonic  Bitters; 

Emetics  ; 

Cathartics  (including  Cholagogues)  ; 

Anthelmintics. 

At  present  our  concern  is  with  those  remedies  that  improve  appe- 
tite, that  increase  the  disposition  of  the  stomach  to  take  food  and  to  form 
peptones.  Beyond  this  are  the  systemic  states — as  fever,  inflammation, 
etc. — which  are  acted  on  by  agencies  that  enter  the  system  through  the 
stomach. 

The  morbid  state  by  the  French  writers  called  apepsia  is  one  of  the 
most  common  of  the  digestive  disorders  of  early  life.  A  condition  charac- 
terized by  slow  and  painful  digestion,  corresponding  to  nervous  dyspepsia 
OS  it  occurs  in  adults,  is  far  from  uncommon.     In  these  disorders  pepsin  is 
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raid  by  ite  prumuttint  to  be  curative ;  but  I  doubt  tlit*  accuracy  of  their 
obtwrvutious.  There  is  a  general  distrust  of  reports  made  by  physicians 
who  so  zealously  defend  some  jiaitiiular  or  pniprietun'  pn-[Kinttioi).  There 
are  nunien)iis  pharituiccutiml  cotubinatious  now  "nioiiutiK-tunvl  by  the  trade," 
conlahiin^!  |jf)w>in  and  bij^niuth,  pojwin  and  lime,  pe]»f>iu  and  iXKl-Iivor  oil, 
pepsin  and  hu-tie  acid,  cti-.  The  nurulwr  and  varit^ty  of  (best*  furinidat  must 
appeal  to  the  a.vera^  doctor  aiul  »ell  enurmouely ;  uthcnvisc  tJieir  rcpru- 
(Uictioii,  tojfcther  with  the  additions  constantly  Ix-inp  made  to  the  numlxT, 
would  cease  to  be  prnfitalile.  It  is  p*ncrally  iH'bevwl,  by  tlnise  c(nni>eteut 
to  fonn  a  correct  opinion,  tlmt  ail  wines  of  pepsin  are  wilhuut  ferment- 
power,  and  henoe  that  the  alc<jhoiic  solutions  are  inert.  From  this  eonclu- 
aion  the  |M'psin  i-wscnce  of  Ltebn'ieh  may  b<:  ex<n'fit('d. 

In  considering  the  (pie^^tion  nf  a  tonie  bitter  for  eJiildreo  the  quantity 
and  disagrceublc  tasle  of  (he  crude  prcparaliuus  of  bitters  j>ut  them  aside. 
The  most  generally  useful  is  the  tiiK-ture  of  nnx  vomica,  of  which  a 
minim  or  two  wilt  suthce,  or  tli*'  white  lluid  cxlriu'l  oJ*  hvdnb<tih  prcjinn^ 
by  Lloyd  of  Ciuciuuati,  whieli  imiy  be  given  in  the  same  dose. 

The  routine  iulniinistratlnn  of  tpiinine  when  a  tonie,  so  called,  is  re- 
quirtnl,  has  Ihh'ohic  an  abuse  of  no  imvinHldcniblc  projM»ilions.  (jiving  tins 
fi)rcvcr>*  trivial  purpose  has  au  ill  eO'ect  ou  the  nervous  system,  and  may 
l)e  a  cause  of  chorcsi  and  nther  nen'ous  diseases.  Durlnj;  the  tltrmative 
|ieriiHl  of  the  bunian  org:ini.sm  it  apfH-ant  a  not  unreastmabh-  pivi4uniptit>u 
that  perDiancut  disability  of  mrvc-niatli-r — uu  excessive  mobility — may  be 
due  tu  the  impn-Asinn  made  by  rjuinine  on  the  cells  ami  fibres  of  the  brain 
and  eiinl.  As  J)r.  Jat-obi,  of  New  York,  has  shown,  children  iKwr  antipyretic 
dose*  of  tjuiniiic  sufficieutly  w^U,  but  such  eiivuuistuutt.'s  are  of  diHercut 
character  frt>ui  the  low  state  of  the  nutrition  and  the  cnfceblemcnt  of  con- 
stitution Ibr  whiclt  quinine  is  given  as  a  siip[M>.He4l  ''tonic."  No  renu>4]y  is 
properly  a  tonie  that  does  not  supply  normal  material  in  M'liich  the  organism 
is  8Up|KMed  to  be  deficient,  or  tlmt  docs  rot  increase  the  nmoiint  of  food 
which  may  Ik!  received  and  properly  ittilizinl.  Quiniiip  is  not  a  tnnic  from 
either  iwint  of  view.  As  a  rule,  the  Hu-udled  bitters  have  little  nail  utility 
in  the  treatmcDt  of  children's  diseases. 

The  medicid  profts^sion  has  l>ecn  svngtdarly  neglectful  of  the  mineral 
acids  in  treating  children's  discust:«>.  Nitric  acid  is  the  first  in  value,  and 
the  diluted  acid  is  the  preparation  most  serviceable.  It  sUnuililes>  the  score- 
tiona  of  the  intestinn;,  of  the  mucous  glands,  and,  it  is  as.serted,  of  the  liver 
and  {Hincrcfts ;  but  how  much  these  organs  are  i-eally  influenced  by  the  acid, 
if  at  all,  is  nnt  knowu. 

In  the  trc:itmcnt  of  the  stomachal  disorders  of  children,  when  acidity  is 
ft  prominent  symptom,  dilute<l  nitric  m^id  should  Iw  given  Ijcfori'  the  inges- 
tiiui  of  foo<I,  and  nnt  after.  One  or  two  dro|»s  in  simie  ice-water  or  cold 
water  is  a  duse  reuilily  taken  by  cluldnm.  In  (-ases  of  colliquative  diarrhn>a 
attended  with  dtMinoi  aridity,  the  mineral  acids — nitric  espei'ially — are  veiy 
efferlive;  and  (summer  diarrhon  is  of  this  character. 
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The  recent  discovery  of  tyrotoxu!(m,^  a  product  of  the  piillulution  of 
gemijj  wIuKM.'  Iialiitat  is  milk,  bah  iLniwa  miicli  light  on  the  influences 
that  develop  caturrlial  ufTcctions  of  the  intestines.  The  i*enuirkable  insults 
that  have  been  obtained  by  the  administration  of  corrosive  suhtinuiie  in 
some  of  fiiBse  maludies  wouhl  uuw  Bf^m  to  in<licate  that  the  success  is 
due  to  tlie  gcrmioide  jwwer  of  the  remedy.  The  iucna^iing  knowledge 
of  this  mode  of  setting  up  di^^iec^proueeses  enlarges  the  scope  and  im- 
pnives  the  (Jiarat-ter  aud  j»eeurity  of  our  tlieraiK-utical  proerdurt^.  Here- 
after this  mode  of  tn«tiug  diaitiscM  of  the  digestive  tube  muKt  be  the  rule, 
and  other  mmlcs  t)te  exception.  Two  points  espeeialty  require  attention : 
the  Brst  is  to  destroy  the  parasite  ;  the  seeimd  is  to  obviate  the  effects  of  the 
{Kirusite  iteelf,  or  the  poii>ou  produced  by  it,  on  the  orguuH  and  tissues  of  the 
body,  whicli  become  altered  to  a  greater  or  less  d^ree.  It  is  elear  that 
antiseptics  must  lie  the  most  inipitrtant  of  tlic  remedies  used  to  remove 
morhiil  slntcit  due  to  the  action  of  nticnMii^ni^ni»  in  the  pistro-intestitial 
i-aual.  Those  mi»t  promising  in  catarrhal  aud  related  all'ections  are  erea- 
soto,  earlwlic  aeid,  thymol,  rtsorein,  naphthoic  corrosive  sublimate,  calomel, 
zim',  rttpjicT,  and  lead  sult}>,  itHlol,  iotlofonn,  salul,  etc. 

Instend  of  ti-catiug  merely  the  complex  of  symptoms,  the  real  cause  of 
the  disturltauee  is  to  be  acted  on,  and  by  agents  whose  powers  have  a  con- 
Btunt  relation  to  tlie  w<u'k  to  be  done.  Taking  into  consideration  the  man- 
ner in  which  tyrotoxii:?on  is  formed,  by  s])eeial  germs  acting  on  milk  mUcd 
with  changing  organic  matters,  we  may  not  only  the  more  readily  bring 
nlxHit  dtxTitlinl  tninitivt!  results,  lint  miocessfnl  prophylaxifi  nmv  \k  insti- 
tuted. As  it  is  always  more  desirable  to  prevent  a  disease  than  to  efleet  a 
wire,  especially  wiieu  the  cause  is  acting  vigorously,  it  follows  that  such 
prophylm^tic  nuaisurcs  as  will  prevent  the  admisHion  of  micro-organisms  to 
the  canal  should  have  a  platx  among  the  tliempeutieal  measures. 

Tlie  application  of  remedies  to  the  treatment  of  olistnictive  disorders 
affet-ting  the  intestinal  tsnal  should  l>c  Iiased  on  a  propter  conce]>tion  of  the 
conditions  demanding  action.  Intussusception  is  a  more  common  ailcction 
than  ficcul  impaction  in  children.  On  the  other  hand,  the  appauUjr  wtmi- 
JormtH  is  more  fnxjucntly  the  seat  of  inflammatory  and  ulcerative  disorders 
in  girls  and  young  women.  In  Jntussusceptiou  the  effects  of  those  reme- 
dies which  have  a  selective  action  on  the  muscular  walls  of  the  bowel 
should  lie  uiili/rf^il, — for  example,  nicotine,  eaerine,  atropine,  str^'chnine, 
picrotoxiu,  etc-  Molt-  efi«*tive  ilian  these  remctllcs,  in  some  instances,  are 
galvanism  and  faradiFm,  and,  as  tlie  application  of  either  or  both  involves 
no  present  injur}-  or  future  complication,  one  or  both  shotdd  be  nuulc  use 
of  before  tlie  iuflmnmatory  exudations  and  adhesions  have  occurred.  The 
l»est  m(Mle  of  utilizing  the«?  jxiwers  is  to  place  the  negative  ele<'(n)de  (a 
bulbous  insulated  sound)  in  the  rectum,  aud  the  positive  (a  large,  well- 


*  Ptomninef  Rud  lyeuconuUntt,  hj  Vaugliao  &  Novy,  Len  Brotben  &  Co.,  PhLladelphi*, 
1888,  p.  07,  et  set). 
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tuoistcued  Bpouge  or  al)»)rbciit  cotton)  on  the  abdomen,  but  at  clid'crcnt 
puintfi,  to  brinj;  the  several  [Kiri^  of  the  bowel  within  the  eimiit  in  tiim, 
Galvauiiini  iiuiv  be  ex|Kt-tKl  tu  aet  iiiosl  etfiiriently  in  iiMn.-s  of  inlus^UHf^ji- 
tiou ;  faradi^ni  iu  inipaetiou.  It  ahould  al^  be  known  that  a  mild  faradio 
current  bns  in  many  instunces  n-dne^l  strangulatt-d  )ii>niiii  wlifu  tin*  taxi* 
had  failtil.  It  i^,  in  fiiet,  the  nio««t  eHieient  DK'an.s  of  rudueing  liernia,  and 
shonUI  be  resorted  to  so  that  the  taxis  omy  be  avoided. 

Stimidantfi  aiv  well  Imrne  by  eliiUlii'ii,  and  in  the  trfatmejit  of  diarrhowd 
and  oholeraic  diiieusi:-^  bmiidy  (espeeiaJly  eognae)  iti  imually  a  hi^rldy  eflicicut 
remedy.  Aloohol  is  antiseptic,  and  also  tends  to  establish  an  inward  dilTu- 
sion,  from  tlte  canal  into  Llie  ve»iebi,  and  tliua  eheckt;  the  Iohs  of  the  blood- 
serum. 

The  janndiee  uf  children  is  usually  catarrhal,  and  i?  an  extension  of  the 
disease  afleetin^  the  dnodeniim.  Of  all  the  rcraeclica  having  power  to  in- 
crease the  diseliar^  of  bile,  phoRphale  and  Hiilphate  of  Hodium  are  the  most 
eiKnenl.  In  hia  re(!eut  original  and  exeelhnt  work  on  the  liver,  Hurley 
lias  extolled  the  virtues  of  Glauber's  m\t, — sulphate  of  (Kxlium.  These  salts 
may  l>e  given  t^igether,  and  are  prol»bly  more  efficient  in  combination  than 
when  d('[}end(d  on  singly. 

Mineral  waters  containing  alkalies  and  saline  constituents  are  also 
highlv  ntv'ful  in  the  lu'jiatic  tr<nibles  «f  earlv  life.  Children  are,  however, 
uot  dij^podid  to  drink  those,  unless  the  taste  be  atn^uired.  Of  tln'  Sunitog:i 
wfltei's,  Congress,  Ilalhom,  and  Geyser  are  the  most  gmtcful,  and  the  taste 
for  lliem  i.-*  usually  nwlJly  eultivate<l. 

The  cirL'umHtutRv^  uudiT  which  hejiatie  meilieiue»  are  retjuircil  t^liotdd 
be  clearly  detiii«l  in  the  miud  of  even*  prattitioncr.  It  is  to  be  regretted 
that  lu'iNilic  toriH)r  (inactivity)  is  not  differentiated  suflicleutly  from  irrita- 
tion of  tlie  liver  iu  which  the  bile  is  in  excess.  Again,  when  there  is  a 
mechanical  obstruction  to  the  pa^woge  of  the  bile  to  the  duodenum,  over- 
flow into  the  blocHl  tak(>s  platx*-  So  ni«'Iy  luilanced  is  the  function  that 
very  little  lucreawd  pressure  in  fnmt  suffifvs  to  cause  the  liockwunl  flow 
of  the  bile :  s«i  little  pressure  as  a  plug  of  mucus  just  filling  tlic  iutesliual 
orifice  of  the  ductus  communis. 

When  inci'ease<l  pn-sHUre  in  fnmt  exists,  it  is  useless  to  force  the  j>ro- 
dui*tion  of  bile;  for  such  attempts  can  only  increase  the  mit-hief.  When 
tlie  livtrr  is  in  a  condition  due  to  irritation,  and  the  state  of  the  nysteni  is, 
iu  Donmion  languatjc,  tluit  which  is  entitlttl  "biliousness,"  tnlomel  or  gray 
powder  is  highly  efficient.  From  ouo-sixtocnth  of  n  gmin  to  oue  grain 
of  calomel,  wx-onling  to  the  age  of  the  child,  is  the  nmonnt  most  useful. 
Rarely  indeed — probably  never — is  more  than  one  gmin  ncti'sj'ar}-.  It  has 
Ix-cii  demonstrated  by  experiments  on  animals,  and  confirme<l  by  ob>»ervtt- 
tions  on  man,  that  calomel  is  not  a  slinndaut  hut  a  sedative  of  the  biliary 
function,  and  hence  its  remarkable  utility  in  some  cases  of  over-pnxludion 
of  bile,  lliliary  flstulic  liaving  oocurreil  in  n  form  to  disi-Imrge  all  tlu*  hilo 
externally,  the  other  fimctions  of  the  Ixnly  being  in  a  normal  eooditioD,  it 
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was  found  that  when  a  fiill  dose  of  calomel  was  given  the  quantity  of  bile 
produced  was  lai^Iy  diminished.  This  result  accords  entirely  with  the 
experiments  on  dogs  by  the  Edinburgh  committee.  These  experimental 
facts  render  it  clear  that  calomel  allays  hepatic  irritation,  and  explain  how 
it  effected  so  much  in  certain  kinds  of  diseases  during  the  period  when 
it  occupied  the  first  place  in  the  esteem  of  the  medical  profession.  It  should 
be  understood,  also,  that  the  color  of  the  stools  when  the  mercurial  has  had 
an  effect  is  no  doubt  due  to  the  influence  exerted  by  it  on  the  glands  of  the 
lower  ileum,  to  whose  secretion  the  characteristic  color  of  the  fseces  is  prob- 
ably due.  The  change  caused  by  mercury  in  the  character  of  the  evacuation 
would  therefore  seem  to  be  a  pathological  state  of  this  excretory  matter. 
It  has  been  said  that  children  do  not  experience  the  toxic  action  of  mer- 
cury as  manifested  in  salivation;  but  it  is  not  less  true  that  other  parte 
are  affected  quite  severely,  the  spinach  stools  representing  serious  changes 
in  the  glands  of  the  ileum.  Notwithstanding  the  untoward  effects  of 
mercurials,  they  are  powerful  for  good  in  some  morbid  states  of  the  gastro- 
intestinal canal.  Vomiting  from  local  causes,  from  stomach-irritation 
especially,  is  relieved  by  the  frequent  administration  of  small  doses — such 
as  one-twentieth  to  one-twelfth  of  a  grain — of  calomel,  and  it  acts  more 
efficiently  if  subdivided  by  sugar  of  milk  as  minutely  as  possible.  In  the 
giving  of  small  doses,  frequency  of  administration  is  the  rule:  thus,  one- 
twentieth  of  a  grain  e\ory  half-hour  when  vomiting  j)ersists. 

Anthelmintics. — In  considering  this  subject,  the  remedies  should  be 
discussed  in  relation  to  the  form  of  intestinal  parasite  to  be  removed.  The 
round  worm  and  tliread-worm  are  the  forms  that  are  most  frequently  en- 
couuterod.  Children  of  the  most  tender  age  have  had  tape-worm,  and 
some  instances  of  their  congenital  presence  have  been  reported.  The  use 
of  raw  l>eef  and  other  uncooketl  nuiits  and  meat-juices  exj)!ains  the  occur- 
rence of  the  taiK'-worni  in  children,  but  does  not  explain  tlie  congenital 
instan(*s. 

Tlio  anthelmintics  most  effot^tive  in  the  case  of  round  worm  are  santonin, 
spigelia  (pink-root),  calomel  (three  to  five  grains),  calomel  and  hydrocyanic 
acid,  etc.  After  tlie  ])arasitcs  are  disposed  of,  the  catarrhal  state  of  the 
mucous  membrane  and  the  genoi-al  physical  and  mental  depression  require 
attention. 

The  most  annoying  of  parasites  in  children,  the  aaeandes  va-niieularis, 
have  their  habitat  in  the  rectum  and  adjacent  parts.  Inefficient  medication 
is  tlie  rras(Mi  tliat  the  thread-wonns  so  often  recur  and  jxTsist.  Besides  the 
imuKKliate  destruction  of  the  worm  and  ova  infesting  the  rectum,  the  ova 
deposited  in  tiie  folds  of  the  mucous  membrane  and  skin,  and  neighlxtring 
parts,  must  l>e  disjMised  of,  for  if  one  escapes  it  is  the  progenitor  of  millions 
soon  to  apjjcar.  Sucli  remedies  as  (piassia  and  aloes,  in  infusion,  are  effec- 
tive in  the  destruction  of  those  reached  ;  but,  as  they  pass  up  as  far  as  the 
ileo-ccecal  valve,  inliabiting  tlnis  the  whole  of  the  lai^  intestine,  irrigation 
of  the  bowel  becomes  uec-essary.     Externally  jmrasiticide  solutions  should 
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be  thoroughly  applied  ;  but,  as  maiiy  of  those  are  active  poisons,  discretion 
h  neccssarj'.  Suhitioiis  of  (Mrlxilic  wid,  corrofeive  sublimate,  liie  halt*)  of 
«)|i|it!r,  ziuc,  aud  li-ud,  ure  the  luoi^t  gcnerully  useful.  Salicylic  acid,  resor- 
ctQ,  and  other  autiseplics  aud  geniiicides  of  the  same  elass  will  not  eanse 
toxic  effects  when  applied  to  the  skin,  if  jiidifiously  used. 

Tffiuiafuges  am  uumcn>us.  Htn-eutly  c^hlorofonu  has  betru  much  ex- 
tolled, but  such  a  rt^medy  is  Dot  suitable  for  the  trcfltraent  of  ohildren.  As 
the  tape-worm  is  com|MJWid  largely  of  albumiuous  mattiT,  it  ha.*-  been  pro- 
posed to  cause  il^  digestiou  by  the  use  of  a  digestive  ferment^  ani  [>e|x:iu,  or 
the  vcgetuble  digestive  agout,  papain^  or  papayotin.  It  is  reported  that 
tajie-worm  has  Invn  completely  dig«'t*>d  by  the  free  use  of  tliis  ferment. 
As,  however,  when  the  paimite  is  digested  it  disappears  iu  the  geuenil  mass 
of  chyle  and  excretorj*  matters,  the  ixsult  cannot  be  known  in  any  other 
way  thau  by  the  disa]>peai*aucc  of  the  s^'raptoms.  The  method  well  deserves 
attentioi], 

Remediee  to  promote  Nutrition. — As  the  remedies  used  to  increase 
the  vital  resources  enter  the  system  by  the  stomacli,  it  bc«)racs  necessary  to 
BBV  something  In  general  terms  as  to  the  agencies  required  fijr  tliis  pur]K>8e, 
Thp  uaL'  of  bitters  and  digtstive  ferments  t*j  iiieifasf  the  activity  of  the 
priniarx*  assimilation  has  been  discussed ;  but  the  remedial  agents  used  to 
promote  nutrition,  to  incix'ase  tij^sne-ronnatioii.  and  to  add  to  the  general 
resources,  yet  remain  fur  discusstiiou.  The  jihysical  foit-es,  heat,  light,  and 
clectricit>%  and  tlie  natural  stimulant  aud  great  vital  restorative,  oxygen, 
must  have  consideration  fiereafter. 

First  of  the  agents  to  promote  constnictive  metamorphosis  are  tliose 
utilized  by  nature  in  building  up  the  human  organism.  The  salts  of  iroa 
and  lime,  phnHphates,  and  phosphites,  are  the  chief  agents  employed  for  this 
puriK)st*.  The  jtlact*  held  by  iron  is  jwrtly  that  of  a  necessary  constilunnt, 
and  |»artly  that  of  an  agent  promoting  the  primary  assimilation.  Before 
the  Slits  of  iron  (»n  acromplish  any  improvement  in  the  proi'ess  of  con- 
structive metaniorph'»<is,  two  conditions  muM  be  brought  aluut:  1,  the 
blood  must  Ix.'  supplied  by  a  due  quantity  of  suitable  aliment;  2,  a  prujjer 
distribution  of  the  enriched  blood  must  be  effected. 

A  (piiirtcr  of  a  wmtury  jigo,  Bn»wn-Sfc|imrd  assorted  (and  in  this  he 
echoed  French  opinion)  that  inni  was  rwvjnatitucnt  by  virtue  of  its  [X)wcr 
to  ineresge  the  activity  of  the  primary  assimilation,  and  not  by  contributing 
material  necessary  to  the  slmctnre  and  functions  of  tlip  bhuid -globules.  Tt 
must  be  admitted  that  tliis  view  is  correct,  and  that  there  is  enough  iron  in 
the  onlinory  fooilrt  to  supply  the  small  deficiency  in  the  bloixl.  Another 
fact  dcscn'cs  consideration  iu  this  coiniection, — that  the  astringent  salts 
of  iron,  sulphate,  nitrate,  chloride,  etc.,  are  more  efficient  as  ciuUylx'atc 
tonics,  and  often  agree  better,  than  the  salts  formed  with  tlie  vegetable 
acids. 

Preliminary  treatment  is  usually  neccssaiy  to  obtain  the  best  rcsulla 
irom  inm.     The  state  of  the  intestinal  mucous  membrane,  the  existence  of 
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constipation,  a  torpid  state  of  the  annexed  organs,  exert  an  untoward  effect, 
and  absorption  and  assimilation  are  thereby  prevented  or  greatly  retarded. 
Whether  well  or  ill  borne,  effective  or  not  effective,  it  is  clear  that  iron  is 
much  abused  when  administered  without  preliminary  treatment  under  the 
conditions  named  above.  The  combination  of  arsenic  or  of  strj'chnine  with 
iron  contributes  greatly  to  the  curative  results  in  cases  of  amemia  with 
special  complications  on  the  side  of  the  nervous  system.  When  the  nutri- 
tion is  low  from  the  domination  of  cachexia,  from  prolonged  suppuration, 
or  from  excess  of  waste  over  the  reparative  process,  the  combinations  of 
phosphorous  and  phosphoric  acids  with  lime  and  other  salts  are  more  useful 
tban  iron  alone  or  than  a  mere  phosphate ;  and  this  conception  is  given  form 
in  the  official  Syrupua  Hypophospkitum  cum  Ferro  of  the  Pharmacopoeia  of 
1880. 

Remedies  for  Inflamination  and  Fever. — In  deciding  on  the  use  of 
remedies  for  the  treatment  of  inflammation  and  its  products,  that  are  ad- 
mitted to  the  system  by  the  stomach,  the  stage  of  the  process  must  be  taken 
into  account,  so  far  as  our  present  means  of  ascertaining  the  fact  can  be 
applied.  Is  it  the  stage  of  congestion  ?  Is  it  the  stage  of  exudation  ?  Or 
do  both  processes  continue  in  the  same  area? 

The  remedies  that  prove  effective  in  the  condition  of  congestion  are  of 
different  powers  and  modes  of  acting  from  those  that  induence  the  exuda- 
tion stage.  The  former  are  acted  on  by  remedies  that  affect  the  calibre  of 
the  arterioles ;  but  when  exudation  is  going  on,  the  remedies  that  liquefy 
and  promote  absorption  are  required. 

Of  the  remedies  used  to  influence  the  calibre  of  the  arterioles,  and  at  the 
same  time  to  slow  the  heart,  there  are  two  kinds : 

1.  Those  retluc'ing  congestion  by  acting  physiologically  on  the  vessels 
directly  and  by  reflex  action. 

2.  Antiseptics,  which  check  inflammation  by  destroying  or  inhibiting 
organisms  on  whose  presence  and  multiplication  depends  the  congestion  or 
inflammation. 

In  the  first  class  are — 
Aconite,  Veratrum  viride. 

Digitalis,  Quinine, 

Barium,  Ergot. 

These  remedies  arc  not  equal  in  power  and  efficiency,  nor  do  they  agree 
in  the  rate  at  which  they  affect  the  functions  concerned.  They  do  agree  in 
the  manner  in  which  they  affect  the  organs  of  circulation,  respiration,  and 
calorification, — agree  in  kind,  not  in  extent  and  power  of  action. 

With  these  physiological  remedies  acting  directly,  so  to  speak,  we  include 
others  accomplishing  results  by  refiex  influence.  The  following  are  the 
remedies  in  question : 

Blood-letting  (Arteriotoray ;  Yen-         Counter-irritation, 

esection  ;  Cupping  ;  Leeching),         Low  Diet,  etc. 
Saline  Purgatives, 
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The  febrile  state  dne  to  an  inflammation  of  a  tissue  differs  in  many 
respwts  from  that  nf  an  isweiitial  fever. 

The  stagfa  of  iuflammation  in  a  given  tisRUc  decide  the  clmracti?r  of  the 
remedies  to  be  used.  Those  affeetiug  the  amount  of  blood  drculating  in 
the  area  of  inflammatittn  have  Imhmi  ineuti«n«I  alx)vt' ;  but  for  tlie  exuda- 
tion stage  the  folluwing  arc  the  most  uu{>ortaiit  t 

The  Alkalit-s,  Ammonia, 

Chlnral,  Potash, 

Pi  luc'arj>iuc,  S<Aa, 

Picrotoxiu,  Lithia, 

Saline  Laxativefl,  Lime, 

CountcT-irritants,  Renal  Stimulants,  or  Dinrctica. 

The  remedies  iijr  removing  exudations  act  in  various  ways, — more 
variously,  indeed,  tlian  those  having  the  power  to  remove  congestion.  Only 
ond  result  is  to  lie  nyu'!if*«l,  lint  that  is  arrivwl  at  by  poin(r  several  paths. 
Saline  laxatives  carry  oif  sufiii-ienl  serum  to  k-sseu  the  blmtd-prissuir,  and 
this  in  turn  promotes  absorirtion.  Chloral  has  remarkable  power  to  eheck 
the  ])r»KVSH  of  exudation,  to  liquefy  the  solid  exudiitcH,  and  to  put  them  in  a 
form  most  suitable  for  excretiou.  In  such  a  complex  as  is  furuished  by 
croupous  pneumonia,  witli  cerebral  disturbance,  insomnia,  and  delirium,  it 
is  imiwrwiblo  to  overestimate  the  value  of  this  r*'nie<ly.  Pilocarjjine  lias 
extraordinary  powers  for  causing  alworption  and  excretion  of  iuflamiuatoiy 
exudates,  and  these  powers  arc  increased  by  combining  picrotuxiu  with  it, 
unless  some  eontra-indicntion  exist.  It  should  not  be  understood  that  pilo- 
car[)ine  is  given  several  times  each  day,  but  one  dose  laich  day,  or  tin  ulter^ 
natc  days  onec,  or  once  or  bvice  in  a  week.  It  is  adapted  to  the  subacute, 
(Jironic  states,  rather  than  to  acute  eases.  The  manner  of  mlministering  it 
is  insisted  on  because  it  has  a  six-cial  office  lu  this  connection,  and  the 
dttircd  result  cannot  be  accomplished  by  frequent  administration  merely. 


The  use  of  autipyretii-9  iu  the  tn-atraent  of  fever,  and  the  nature  of  the 
functions  which  maintain  the  l»>dy-heat  at  the  normal,  are  [tcrplcxing  ques- 
tions, until  we  cease  to  regard  the  heat-function  of  the  body  as  something 
apart  from  lieal-pnKluction  a.s  a  physiinl  prinvsw.  NVe  t-juintrt;  get  a  truer 
insight  iuto  its  real  natui*e  than  by  regarding  animal  heat  as  a  mode  of 
motion  and  e<trrclative  with  the  other  physical  forces. 

Why  should  its  manifestations  in  the  human  body  he  studied  fn)m  a 
different  stand-point  fnjm  that  pursuc<l  by  the  physicists?  We  learn  from 
the  highest  autbnrities  in  phvsical  science  that  heat  must  alwavs  Ije  the 
piiMluet  of  burning, — of  eomliustion,  oxidation,  ciiemical  action,  etc., — and 
that  there  is  a  constant  ratio  Iwtwetu  the  amtuint  of  nrntcrial  consumed  ami 
tlie  result  in  foot-pounds  of  forec  evolved.  In  the  human  body  the  same 
])nK«ss  must  be  in  action  to  maintain  a  given  amount  of  heat.  The  heat 
of  the  lK)dy  in  health  is  maintnined  nt  a  given  point  (98.5°  F.)  iu  a  manner 
that  can  lie  compared  to  the  Iwiling-iHtint  of  water,  which  does  not  exceed 


976  THE   GENERAL  THERAPEUTICS   OF   CHILDREN'S   DISEASES. 

(at  the  sea-level)  212°  F.  The  body-heat  does  not  rise  above  98.5°  F. 
because  there  is  a  regulating  mechanism, — the  heat  continuing  to  be  pro- 
duced above  that  point  disappearing  in  the  vapor  of  the  perspiration,  as  the 
temperature  of  water  is  kept  at  the  one  rate  by  the  dispersion  of  the  water 
in  steam.  That  variations  in  the  amount  of  blood  will  change  the  rate  of 
combustion  going  on,  is  true,  and  the  conditions  favoring  heatnlissipation 
or  heat^retention  may  also  influence  febrile  temperature ;  but  in  these  cir- 
cumstances there  is  conformity  to  the  physical  laws  governing  heat  as  a 
mode  of  motion. 

As  it  is  clear  that  the  temperature  of  the  human  oi^anism  is  affected 
by  the  same  conditions  as  heat  in  other  places,  the  treatment  of  the  febrile 
state  should  be  conducted  accordingly. 

In  fever  the  increased  heat  of  the  body  represents  increased  combustion 
or  oxidation,  or  the  r^ulating  tiinction  by  which  the  normal  state  is  main- 
tained is  in  some  way  deranged.  In  heat-stroke  or  heat-fever,  the  tremen- 
dous rise  of  heat  is  accompanied  by  dry  skin,  so  that  the  heat  formed  is 
retained,  and  not  given  off  in  vapor.  In  typhoid  there  is  increased  com- 
bustion, shown  by  the  greater  excretion  of  urea  and  carbonic  acid.  Again, 
in  ursemia,  and  in  jaundice,  the  temperature  may  be  below  normal  because 
the  state  of  the  blood  in  the  first^named  lessens  oxidation,  and  the  lessened 
production  of  glycogen  affects  oxidation,  because  the  supply  is  insuffi- 
cient. Also,  febrile  heat  can  be  lessened  or  increased  by  certain  devices : 
lessened  by  measures  to  remove  heat  and  thus  prevent  any  accumulation ; 
increased  by  preventing  radiation  or  diffusion  from  the  surface  of  the 
body. 

These  physical  conceptions  of  the  heat-function  should  govern  the  use 
of  all  antipyretic  measures.  If  the  cause  of  increased  heat  cannot  be 
reached  by  the  means  employed,  it  may  be  asserted  with  confidence  that 
antipyretics  are  useless.  For  example  :  if  the  more  active  combustion  can- 
not be  moderated,  the  fever-heat  cannot  be  properly  controlled. 

Increased  body-heat  above  the  normal  is  a  more  common  incident  in 
children  than  in  adults, — for  the  reason  that  the  conditions  necessarj-  to 
combustion  are  more  active  :  the  circulation  is  more  rapid  and  hence  the 
materials  are  furnished  more  abundantly,  and  the  nervous  system  is  more 
quickly  responsive  to  impressions.  The  need  for  antipyretics  is  therefore 
a  more  acute  question  in  the  febrile  diseases  of  children  than  in  those  of 
adults.  It  is  evident  that  a  reformation  of  existing  methods  is  coming  near. 
The  antiseptics  tliat  now  play  so  large  a  part  in  the  treatment  of  the  specific 
fevers  will  be  less  employed  hereafter  as  juster  views  obtain.  It  is  now 
suspected  that  the  granular  degeuoratiou  and  other  changes  which  were  sup- 
posetl  to  be  due  to  febrile  heat  are  really  the  effects  of  the  morbid  materials 
or  raiero-orgauisms  causing  the  disease.  In  this  case  antipyretics  are  less 
useful  than  they  were  supposed  to  be.  It  has  been  clearly  shown  also  that 
in  specific  fevers  and  in  tlie  fever  of  inflammation  the  reduction  of  fever- 
heat  does  not  modiiy  uor  shorten  the  course  of  the  disease.     In  a  paper  of 


higli  prai'liral  value  by  one  of  the  phyiiiciaiiH  of  (luy'a  Husjiital,' it  bas  been 
siiown  iu  a  c-ollwlion  of  t-ast's  attcucleil  by  fever  oud  in  Hftccific  fevera  that 
jintiinTi'tio*  are  uf  liinitiHl — in  sonic  instanccft  of  <loiibtful — vahie,  in  that 
they  do  nut  cliuu^e  the  txiiirtie  uf  the  tevers  nor  Hfiorten  their  duralitm. 

Cold  baths  are  easily  applied  iu  the  levers  of  ehildi*cii,  aud  arc  efl'txrtivc. 
lu  the  e}*»»4'iiti:d  fevers,  the  eruptive  and  siwcific  fevers,  it  may  he  said  that 
cold  water  is  the  most  useful  antipyrctie.  When  the  temjierature  excetada 
103°  F.  the  eold  batli  may  \)c  utilized.  Beluw  that  tem|x-iiuure,  cold 
spougiug  ur  the  use  uf  fut-iiiuiirtioim  will  suffice  for  the  mo&t  jjart. 

APPLICATIONS  TO  TUE  BKONCHO-PILHONARY  MfCOUS  MEMBRANE. 

Methods. — As  air  is  the  material  essotittal  to  tlie  functions  of  the  respira- 
tor.' apixiratuti,  ^u  air  may  be  made  the  vehicle  for  iutnKlucing;  nK-di^-ameuta. 
Air  is  also  made  to  perform  a  curative  jiart.  Compressed  air  aud  rarefied 
air  are  uned  U^  net  inechaiiiMilly  on  the  jmlmonarv-  tissues:  the  expansive 
force  of  tiie  comprfsisetl  air  iiihpinti,  and  the  cxpaiwive  fon^e  exert*d  by 
mdion  when  breathing  into  rarefied  air,  are  the  raeciiauical  fon-es  employed  ; 
etimprfftised  air  is  lUili/cd  for  increasing  tlic  rcliitivc  pro]iorti(m  rif  oxygen, 
and  thus  takes  the  place  of  pn']Hin*d  oxygen  bmithcd  iu  (certain  (hwes,  wlien 
the  lungs  are  so  affeottxl  either  1^'  permanent  structural  alterations  or  by 
functioiul  disability  tliat  they  cannot  receive  sufficient  oxygen  to  carry  on 
respimtion. 

Vttiious  machines  have  been  coustructcd  to  enmpresH  air  fur  theniiR'uli- 
cal  purposes.  In  places  having  a  water-supply  in  reservoirs  at  a  sufficient 
c!e\*atiou,  large  metal  cylinders  are  iiwhI,  the  air  iK'tng  i-ompre^sed  by  the 
inflowing  water.  Such  a  cylinder  may  be  emphiycd  also  to  protmre  rarefao- 
tion  of  air  by  the  outflowing  water.  If  supplied  with  suitable  masks, 
flexible  tulxw,  spray-tu !*■**,  etc.,  such  an  inslnimcnt  <!aTi  Iw  ulili/^l  in  many 
dirtrtions.  Air-pumps  whose  actio^n  tau  be  reversed,  aud  providc-d  with 
suitable  reservoirs,  masks,  and  tubes,  are  now  made  for  eveiy  kind  of 
service  in  respimtory  theni(H'i:itit*. 

Pasteur  demonstrated,  not  long  since,  that  heat  has  a  remarkable  germi- 
cide ptjwcr,  and  tliat  the  oipinism  of  alcoholic  fermentation  is  inhibited  or 
killed  l>olow  tlie  jjoiut  lU  which  heat  becomes  hurtful  to  wine  in  bottles, — at 
or  atxait  16*)*^  F.,  ami  that  in  tliis  way  it  is  possible  to  sterilize  wine.  Pa»- 
teurised  is  the  term  used. 

This  fact  has  been  turned  to  account  in  the  treatment  nr  phthisis. 
Hmtctl  air  is  now  pn>poseil  as  a  substitute  for  air  filled  with  germicide 
N-apirs.  As  this  metht>d  is  yet  on  trial,  it  will  suffice  to  say  of  it  now  that 
it  consists  in  the  inhalation  of  heated  air  which  is  also  washed  by  passing 
tlinmgh  solutions  whicli  remtrve  organic  impurities.  The  amount  of  heat 
used  dcjK-uds  on  the  character  of  the  tase,  on  the  condition  aud  the  idiosyn- 
crasies of  the  patient,  and  also  nn  the  forl>enranee  acquired  by  experience. 

1  Guy'a  Uotiiitiil  Keporti,  voL  Ibr  1888. 
Vol.  1—02 
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Mechanical  appliances  of  the  most  complete  kind  have,  however,  but 
a  limited  scope,  partly  because  of  the  form  in  which  the  ^ents  are  applied, 
and  chiefly  because  of  the  limited  time  the  action  can  go  on.  There  is 
a  growing  conviction  that  the  length  of  time  during  which  the  action  of  the 
medicament  is  being  exerted  is  an  important  element  in  the  curative  effects. 
Hitherto  the  application,  by  spray,  or  vapor,  or  probang,  has  occupied  but 
few  minutes,  rarely  to  exceed  fifteen  minutes,  and  hence  the  curative  effects 
have  been  proportionally  short  in  duration.  In  the  application  of  some 
remedies  their  activity  may  render  it  necessary  to  use  them  briefly  j  on  the 
other  hand,  many  need  time  in  which  to  develop  their  best  powers.  During 
the  night  the  air  of  the  bedroom,  or  during  the  day  some  special  apartment, 
utilized  for  the  purpose,  can  be  filled  with  volatile  materials,  that  can  enter 
the  ultimate  air-sacs  with  the  air  breathed. 

Although  it  has  been  proved  that  spray  can  pass  the  chink  of  the  glottis, 
it  is  also  certain  that  a  small  amount  only  can  be  made  to  enter  the  bronchi, 
— too  little  to  be  effective  in  diseases  of  the  lungs.  Young  and  timid  chil- 
dren can  rarely  be  induced  to  use  spray  effectively ;  but  vapors  in  the  air 
cannot  be  resisted.     Irrespirable  gases  are  exceptionally  employed. 

The  vapors  and  gases  most  worthy  of  consideration  as  remedies  are  the 

following : 

Gases.  Vapors. 

Oxygen.  Pyridin. 

Ozone.  Ethyl  Iodide. 

Compressed  Air.  Ethyl  Bromide. 

Rarefied  Air.  Iodine. 

Hot  Air.  Iodoform. 

Carbonic  Acid,  Bromine. 

Sulphuretted  Hydrogen.  Creasote  or  Carbolic  Acid 

Sulphurous  Acid,  etc.  Eucalyptus. 

Gaultheria. 

Turpentine,  etc. 

Some  of  the  vapors  diffuse  into  the  air  at  ordinary  temperature,  others 
require  heat.  In  all  cases,  by  the  method  of  protracted  inhalation,  there 
must  be  enough  of  the  medicament  present  to  be  recognized  by  the  senses 
and  to  cause  some  irritation  of  the  broncho-pulmonary  mucous  membrane. 
The  effect  of  some  of  them  on  the  system  is  prompt,  but  with  the  develop- 
ment of  the  action,  is  brief  in  duration  ;  others,  whether  slow  or  quick  in 
producing  their  effects,  remain  long  in  the  system  and  keep  up  a  sustained 
impression. 

A  method  employed  with  success  during  an  epidemic  of  dipMieria  at 
the  Children's  Hospital  at  Rouen  consisted  in  the  volatilization  of  eucalyp- 
tus and  turpentine  on  a  common  heating-stove.  The  leaves  and  stems  of 
the  eucalyptus  were  put  in  a  vessel  of  water,  aud  the  turpentine  added  as 
required. 


THE  GENTIBAL  TirEBAPEUTICS  OP  CinLDREN*fi  DISEASER.  979 

An  the  agents  used  by  inhalation  vvay  thus  in  the  promptness  with  which 
tlif  lu-titiu  bt^iiu,  ami  iu  the  diimtion  of  tlie  efiecti;,  the  length  of  time 
empluycd  must  also  differ. 

A  pmall  room  or  lar^  closet  coa  be  readily  filled  by  tlie  vapors  ob  ro- 
quin-d.  A  rijHril-  (ir  pw-laiiip  ur  a  small  Btove,  a  viwst'l  ruiitaining  wme 
hot  water,  kept  siiiiiwering  if  need  be,  aud  the  medicomeut  which  is  addt-d 
to  the  hot  water  a^  required  to  keep  the  air  of  the  apartmeut  saturated, 
air  the  appliatK^ti  needed  lor  the  purjKwe.  (?hildn'u  ymiiig  miough  to  enjoy 
play  <«!!  earr\-  on  their  .sports  as  iu  an  ordiuar)*  play-room.  Older  children 
tan  mid  or  study.  The  air  must  1m?  breathed,  and  heuoe  the  gases  or  vapors 
difluHcd  thi-ough  it  must  also  enter  the  air-jHissagiH  aud  iu  quautity  to  act 
on  the  Ducro-oi^anigms. 

EXCRETION  AND  DEPURATION. 

The  need  of  retrtjjjuiziiig  the  iimiiy  kinds  au<!  .sonrees  of  metallie,  or- 
gniiie,  aud  urgauizixl  puisous  iu  these  times  is  must  im|)emtive,  and  we 
believe  tliat  jiliymmns  are  not  Hufticiently  attentive  to  the  indieations  and 
methods  involved  iu  the  uitvssary  tlienipi'iitii.'  prtH^fssi-s.  The  large  group 
of  affeetions  iu  the  treatniuut  of  whicli  the  remwlies  uitled  alteratives  have 
Ijeen,  and  oontiiuip  Ut  \K'y  usetl  is  divlHihle  into  two  classes:  1,  those  that 
inereawr  the  activity  of  the  orgaus  of  excretion, — for  example,  diuretini, 
rfltliartica,  ehulapopies,  and  Kudurifire ;  2,  those  that  art  on  the  morbid 
ntatii-rial, — for  examjile,  niereurj-  in  .spetific  de|>osit8,  iixiides  in  aneuri.>«ni,  etc 

The  definition  of  ulieraHvt  has  been  aud  continues  Iu  be  difficult.  The 
vagac  wandci*ing  amid  the  clouds  whic^i  formed  the  staple  of  the  thera- 
pentical  conceptions  fonnerly  entertained,  i-arnot  now  be  accepted  in  the 
place  of  Home  tolerably  distinct  facts,  and  there  are  two  in  n'ganl  to  whitji 
there  can  l>e  no  doubt  or  misconception.  \Ve  observe  under  the  action  of 
certain  rejufxlies  that  dejKieits  of  a  morbid  kind  are  removed;  but  the 
tissues  in  which  or  on  which  these  deposits  arc  found  are  not  necessarily 
changed  in  structure  ordisturl>ed  in  fun^-tiou  by  ilie  action  of  Uie  medir-a- 
nient.  We  conclude,  thei"efore,  that  these  remedies  liave  |H>wer  to  remove 
morbid  materials.  On  further  investigation,  it  is  a^Kertained  that  mineral 
substanocs  deposited  in  and  among  the  finest  sulxlivisions  of  the  tissues, 
awl,  indee^l,  chemically  cfimbineil  \rith  the  ultimate  form  of  tlie  orgnnio 
structure, — with  pmtoplasm, — are,  al*),  by  certain  remedies  sought  out  and 
put  iuto  a  soluble  form  for  excretion,  and  yet  the  tissue  may  remain 
niihai'm4>d  ami  functionate  as  l»efore.  Formerly  aueh  thera|H'ntic  aiiions 
were  callwl  nfUmtivi;  but  uuw  they  are  more  appropriately  held  to  l»e  an 
iuereade  of  the  destructive  mctamorplu^is,  or  an  inereese  of  the  process  of 
Mawte.  Tlie  products  calbnl  "  waste"  are  in  [Mirt  the  materials  pnidiieed  in 
the  fuuclioning  of  all  ikuI.-*  of  the  sy.stem,  or  tlirowu  ofl'us  unused  material, 
or  the  result  of  gland-activity.  Such  waste  is  physi(»Kjgii'al.  Again,  the 
m.Htlen<  that  result  fn.)m  the  action  ni'  medinnes  or  morbid  de]>u»its  are 
pathological  pnHlucts.     Iu  the  complex  materials  that  constitute  tJic  uriue 
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in  health,  we  have  an  example  of  the  waste  that  ciinieH  frum  the  exeirtaeof 
the  normal  fiinrtinnfl ;  but  in  the  urine  we  nmy  find  leiul  and  uther  (miaous 
reprebenting  the  wa^ite  oiuscd  by  the  action  of  remedies. 

In  our  complex  modem  life  there  are  so  many  ways  in  whtch  various 
poisons  etin  enter  the  hunmu  system  that  much  di-seaM*  ufton  ipiite  inexpli- 
cable in  itd  origin,  may  arise  in  tliis  >vay, — through  the  air  or  through  ftxd 
and  water.  When  mysterious  and  wmplex  morbid  states  arise  in  cUildren, 
sources  of  morbid  action  of  tJiis  kind  shuidd  be  lakeji  into  aeonunt.  It  is 
by  maintaining  activity  of  the  organs  of  excretion  that  much  may  br 
efteded  in  the  way  of  curative  results. 

The  part  played  by  inherited  syphilis  is  too  little  considered.  The  lat* 
Prof.  Gi-oss  pi-oiwunded  tlic  theor)-,  in  1885,  that  inherited  sx'philis  is  ihe 
real  source  of  mo^t  of  the  morbid  action  now  uffiiciing  maukiud.  Sir 
James  Paget  explains  the  high  estimation  in  which  mercnry  was  held  by 
the  physicians  of  fifty  years  ag<^— wli«  had  no  knowledge  of  vieoeral  i-yiili- 
ilis — that  they  found  it  amazingly  successful  in  30  many  coses  of  iuflum- 
matory  action,  and  consequent  exudations,  litpiid  and  solid,  tliat  the  mmlti 
of  its  use  were  attributed  to  a  gi'ueral  |>ower  to  t-ht^k  iuHauimation  awl  to 
remove  its  products,  aud  did  not  suspect  that  it  had  an  action  of  s])ectficitT. 

It  follows  from  the  for^^oing  oonsiderations  that  incTBasing  the  action 
of  the  exciTtun*  oi^ns  is  an  imiHtrlaut  function  in  tlie  tnatincnt  of  specific 
and  constitutional  maladies.  Although  these  rules  are  more  porticalarty 
applicable  to  {latieuts  more  advanced  in  life,  yet  they  cannot  propeHy  be 
disregarded  in  the  treatment  of  <Jitldren'H  discasts. 

Besides  maintaining  action  of  the  excretory  organs  under  the  condition* 
des<Tibetl  alxtve,  it  is  ncce«t>ary  to  take  into  <-unsideration  th^  action  of  na^ 
tain  remedies  dii'ected  to  the  &auie  end.  I  refer  to  the  applidUion  of  pilo- 
carpine, which,  causing  such  a  copious  discharge  of  sweat  and  saliva,  gnttljr 
increases  the  absorption  and  excretion  of  morbid  mutters  in  oonseqoenor. 

Although  it  is  generally  known  tlutt  this  agent,  more  tliau  any  other, 
has  power  to  increase  the  flow  of  sweat,  it  is  not  so  mudi  utilized  as  •  ineaos 
to  dispose  of  morbid  products  as  it  ought  to  be.  Having  had  most  Mt»- 
fying  results  from  this  use  of  pilix'arpine,  I  nan  projMrly  uqze  the  mattfr 
on  the  attcutiou  of  the  profession.  The  mctluHl  pmjiosed  ooaasts  In  the  nat 
of  any  remedy  with  the  )»wer  to  increase  waste,  as,  for  example,  rorrmrial, 
which  having  been  taken  in  the  usual  way  for  several  dayss  pilocarpine  is 
then  given  once  a  day,  or  on  alternate  days,  or  but  once  a  week,  to  «ecare 
tlie  extrusion  of  the  morbifir  matters  which  had  been  softened,  diaiiitegntvil. 
aud  thus  prepared  for  excretion. 

The  pilocarpine  should  be  given  in  such  dose  as  will  act  eflSclenUy,  bat 
there  is  no  justification  in  the  use  of  such  a  qimntity  as  will  cansc  after- 
dopreesion  in  any  com^idei-able  di-gree.  It  is  idiesyDiTasy,  eepectaUr,  thtf 
must  be  pn)vided  for !  The  initud  dose  must  be  a  tentative  otto.  Wben  it 
is  ascertained  tlwt  the  child  is  not  unduly  impn^ionable,  then  surli  doais 
should  be  prescribed  as  will  cause  decided  action  of  the  sweA-gfauitk,  aad 
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at  Hucli  iuten':il.s  as  may  be  iiecossar)'.  As  a  nile  the  best  time  for  giviug 
tiif  a-mt-dy  Is  at  iiigbt.  PiovUiuii  should  l>e  made  for  ridding  tin-  ehild'a 
person  of  the  ovprHuwing  gccrptiong.  A  warm  night-gown  shonUl  Iw  in 
nsidiue&s  tti  put  on  wheu  the  sweating  has  ended.  If  any  uildneflB  aud 
depression  remain,  if  the  pulse  bot-ome  weak,  and  vomiting  with  apj)roadi- 
ing  oollapse  is  threatened,  a  minute  doeo  of  atropine — from  ^io  to  ^^^  grain 
— will  promptly  arrest  the  symptoms.  It  bhutdd  !»  a  constant  pret^autiim 
to  have  some  atropine  at  hand  whenever  a  large  doee  of  jHiofuri>ine  iH  given 
or  tiie  idiosyncraKies  of  the  subject  are  unknown. 

COUNTEIH  BltlTATlON. 

General  principles  only  ore  to  be  considered  here.  The  forms  by  means 
of  which  tlie  irritaliuo  is  efiected  must  L>e  slated  as  a  guide  fur  llie  applJin- 
tion  of  principles  to  the  actual  praetice.  Huhf/actioii,  Vesication,  and  the 
ai-tion  chUwI  Eneh/troftc  are  the  general  rcsuhs  of  the  impression  made, 
Kulwfactinn  is  a  making  r«l  of  the  t^kin, — ret!  without  elmnging  its  struo- 
tore.  Vceicatiou  consists  in  an  action  beyond  the  former,  for  the  skin  is 
not  only  reddenc<i,  but  inflammation  oecurs,  and  the  result  Js  an  exudation 
of  serum,  which  <xinstitutes  "  blistering."  When  an  t»cliarotic  umipletm  its 
action,  a  slough  is  formed,  aud,  being  cast  off,  an  open  ulcer  !s  left. 

In  children  any  irritation  beyoml  rnlx-fiu'tion  is  rarely  newtisary;  in 
infiiatA,  never,  for  the  skin  is  tlien  tno  temh'r  anil  the  nen'oua  system  ton 
re8|Miusivc  to  imptt^sious.  It  m,  indeed,  doubtful  whether,  at  any  age,  any 
oountcr-irritation  more  powerful  tlian  that  cnused  by  a  mustard  plaster  is 
ever  necessary  or  lienelicial.  To  underHtaiid  tlie  nature  of  die  action  and  to 
define  the  results  the  physiologieul  proa^is  must  be  explained. 

When  an  irritant — a  mustard  pla.ster,  for  example — that  causes  nibefao- 
tion  is  applied,  a  Im-sd  impression  o<vnrs,  and  wider  syRteniie  eftW-ts  follow. 
By  the  local  action  we  find  diluted  and  fuller  vussels  and  the  end-organs 
of  the  sensory  ner\'cs  are  excited,  pain  is  transmitted  to  the  cord,  and  to  the 
brain,  where  it  is  translated  into  consdotisness,  and  from  the  cord  an  excita- 
tion proceeds  to  the  vam-niotor  system.  As  a  result  of  the  reilex,  the  peri[>h- 
cml  vessels  contract,  and  in  this  we  have  an  explanation  of  what  utility 
soever  coimter-irritjition  has  in  inflammation.  Tlie  results  may  be  stated 
in  two  6e|»arate  postuUiU-s  : 

Mild  irritation  increases  the  voso-motor  toniaty; 

Se\*ore  and  destructive  counter-irritation  causes  vaso-motor  depression, 
and  ultimately  vaso-motor  paresis. 

If  these  fonuulfo  become  the  guide  to  the  use  of  external  irritants,  the 
method  and  results  of  such  treatment  vriW  always  have  a  sound  basis. 
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of  ipkoic  foTer,  153. 

(«a,  3^6. 

ta  «fil«f1<7  fatar,  847.  88^        ^H 

^^^1 

ofi/pbilit,  1ST. 

of  iDMrouloiii,  153,  Ift5. 

Bc^gifttoa  itbo  eeBOi),  153. 

48V.                                                 ^ 

^^^H 

Belljr,      Str  AbJuuen. 

(.$»al«i  InlaatlBa^l                              J 

^^^B 

of  reUuw  milk,  152. 

Banxoat*  of  todium  In   dipb- 

Bo;i.avarBC*b«tcblaa4««i|kl       ^^ 

^^r 

tbe  genu*.  153. 

tb«ria.  889. 

»«.  9«.                                            ^H 

^H 

IS**   alfo  BactOfLa,  kiuI   tho 

Brain.  doTft^ntBinrt  4  13-              ^^| 

^^H 

Bamea  of  vftrioui  dit^LH*.) 

321. 

.  19-18.                ^H 

^H 

Bwiir,  etamlnaUoDi  of.  V". 

Bitatftial  baniiplogla.  tl». 

firo^                                               ^H 

^H 

topograph  J  of,  2'!',  3S. 
BHUna.oIaMittoatioDoi;  143. 
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^B 

gennicidiv  383,  304. 
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eunia  of,  A46. 
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coEuplicatltHu  of,  ^32,  5S2, 
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iSi.  Mn. 
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^31. 

■peeial  rainediot  in,  652.             ^^^H 
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^H                    of  ttM  kidNe.v,  1.1Q. 
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droiralacM  In,  531. 

552.                                                     ■ 

^^H                 inx-ooujEh,  7l)V, 

Mr  1b.  534. 

urinary  organi  in.  630.                 ^^B 

^^H              CapiulM,  RuprarMtKl,  33. 

aolaupcift  In.  531. 

lue  of  lolioni  in,  551.                  ^^^| 

^^H             Caput  nuKnUneiim,  351,   25B, 
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^^^^H                 8511,  2tHt, 

apidauio   quatitj   of,   &16, 

voDiiting  in,  530. 

^^^^^B            cau*v> 

519.  620,  6X4. 

Oarobro-apiiwt  neninKili*.  614. 

^^^^B            diarnovi*  of. 

•rgot  in.  5{i3. 

(.'?rp  C«robn>.8plnal  Feror.) 
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^H             Cardiac  diafno■i^  122,  139. 

oxlernal     apulimtluna     in, 

Chatybeale   mineral    walt-n    in 

^^B                   v^ium,  123. 
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chroak  atrviBoui  and  iiii<rr- 

^^L^_     Can  of  the  ohUd  at  birth,  236- 

axn<UUan  of,  517,  512,  613. 

cular  dboaaea  of  Ihe  ji'ung. 

^^^H 

evo  in,  530,  637. 

406. 

^^^^^B           la     ftbaormal    eanditiou, 

guographia  raoyo  of,  137, 

Chamber,  molit,  in  baotvriohifU 

^^^^" 

515. 

eal  sbaarvBiion,  |72.                        ^^^| 

^V            Caroriok  f  food,  311,  Sift,  SIB, 

hcailacbo  in,  553. 
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ChETt  of  temperaturM  for  en- 
teno  fever,  4fi0, 162, 
476. 
for  tjpbus  fever,  498. 
for  jellow  f«Ter,  854, 
856,  864,  871. 
of  weekly  gain*  in  weight, 
272. 
Cheulle,   Dr.  W.  B.,  on   rhen- 

mfttism,  785. 
Cheftp  foods  not  to  be  toler&ted, 

293. 
ChMkB  in  infanoy,  17. 
Cheet,  examination  of  the,  86, 
87. 
its  siie  at  birth,  55. 
Chest-diameter,  its  ratio  to  head* 

diameter,  55,  94. 
Cheet-diaeases,  74,  87. 
Cheyne-Stokefl   breathing,  118, 
123. 
rhythm,  67. 
Chicken  jelly,  342. 
Chicken-pox,  754, 
[See  Varicella.) 
Child  in  health,  the,  236. 
the  siok,  349. 
the  spiled,  348. 
Childhood,  death-rate  in,  134, 

135. 
Children,  7^131. 

the  term  defined,  497. 
Children's  olinic,  9. 
hospitals,  347. 
Chills  and  fever.    See  Malaria. 
Chinese  measles,  141. 
Chinking  percussion,  123. 
Chloral  in  cerebro-spinal  fever, 

553. 
Chlorantemla,  7,  400. 

(iS'e«  Chlorosis.) 
Chlorate  of  potassium  in  diph- 
theria, 661. 
Chloride  of  iron  in  diphtheria, 

659. 
ChlorociB,  7,  400. 
causes  of,  400. 
symptoms  of,  400. 
treatment  of,  401. 
Cholera,  Asiatic,  900. 

bacillus  of,  155,  900,  905, 

910-914. 
bowels  in,  904. 
cleanliuesB  in,  902,  904. 
dejections  in,  902,  905, 915. 
dingDo^ia  of,  917. 
disinfection   in,   902,    905, 

907. 
dry,  915. 

efTecLs  on  tho  fcctus,  229. 
entcroulysis  in,  917,  913. 
fccml,  229. 
fo(.d  in,  903. 
foudroyante,  916. 
bygieiie  during,  902,  904. 
hypo'lermoclysis    in,    917, 

921). 
infnntum,  geographic  range 

of.  142. 
infectiosa,  900. 
infectious  quality  of,  900, 
microbe,  165,  900,  90i,  9111- 

914. 
milk  a  vehicle  of,  901. 
mortality  from,  921. 
nostra?,  bacillus  of,  186. 
of  fowls,  bacterium  of,  151. 


Cholera,  premonitory  signs  of, 
914,  915. 
prevention    of,    902,    904, 

906. 
prognosis  in,  921. 
prophylaxia    against,   902, 

905-909. 
ptomaine  of,  900. 
quarantine    against)    SO  5, 

907-909. 
rice-water    discharges    in, 

910,  913. 
sicca,  915. 

stages  of,  914-916,  921. 
symptomatology  of,  914. 
tan  n  10  aold  enteroctysten 

in,  918. 
temperature  in,  916. 
toxica,  917. 
treatment  of,  917. 
walking  attacks  of,  906. 
Cholera    infantum,   its    range, 

etc.,  142. 
Cholerine,  916. 

Chondrus  orispns,  its  Telne  as  a 
food  and  as  a  remedial  agent, 
405. 
Chorea,  113,  115,  123. 
in  rheumatism,  803, 
its  heredity,  113. 
Choreic  movements  in  oerebro- 

spinal  fever,  531. 
Circulation,  foeUl,  27,  28,   64, 
253,  256. 
infantile,  64. 
Circulatory  system  in  typhoid, 

463. 
Circumcision,  40. 
Class,  its  influence  on  disease, 

135. 
Classification  of  bacteria,  148, 
149,  160,  151-156, 
of  remedies,  957. 
Claviolo  in  infancy,  46. 

fracture  of,  268. 
Cleanliness,  356. 
Cleft  palate,  20. 

as  a  consequence  of  mater- 
nal impressions,  203. 
Climate,  VAS. 

change  of,   as   a   remedial 
measure   for    tubercular 
liiseaee,  406. 
in    treatment    of    chronic 
strumous  and  tubercular 
disorders  of  puberty,  405. 
its  effects  on  puberty,  390. 
on  typhoid,  443, 
Climatic  influences,  1.33. 
Clinical  ioEtruction,  9,  10. 
Clostridium  (the  genus),  154, 
Closure  of  ductusarteriosus,  252. 
of  hypogai^tric  and  umbili- 
cal arteries,  252. 
Clothini;  in  siokncss,  35S. 

I  See  also  Dress.) 
Coaj5ulum,  'MS. 
Coi-cncea.',  151. 
Cocci,  16fi. 
Cohn's  clflG^ification  of  bacteria, 

US,  149. 
Cold  pack  in  typhoid,  493. 

water  treatment  of  scarla- 
tina, 576, 
wet  pack,  437. 
Golden,  Dr.  Cadwallader,  his  ob- 
servations on  diphtheria,  5S2. 


Colloky  pains  in  young  inCaots, 

242. 
Collapse  in  enteric  fever,  464. 
of  lung,  125. 

of  lunge  in  pertnasia,  709. 
temperature  o^  103. 
Collar-bone,  46. 

Collie,  Dr.  Alex.,  on  typhus,  497. 
Colloredo,Laaaro,adonble  mon- 
ster, 937. 
Colon,  35, 

rupture  of,  in   the  foettu, 

232. 

Colored     races,    oerebro-spinal 

fever  in  the,  137, 138. 

cholera    infkntum    in 

the,  143. 
diphtheria  in  the,  141. 
meatles  in  the,  140, 
scarlet   fever    fn    the^ 

139. 
emall-poz  in  the,  144. 
syphilis  in  the,  14S. 
whooping  -  cough      in 
the,  137. 
Colore,  reeognition  of,  62. 

used  in  preparing  bact«ri» 
for  observation,  160, 
Colostrum,  276, 

Coma  in   cerebro-spinal  fever, 
531. 

{See  also  Stupor.) 
Comma  bacillus,  155,  186,900. 
Complexion,  106. 
Complications  of  enteric  fever, 
476. 

[See  also   under  the  namee 
of  the  various  diseases  do- 
scribed  in  this  volume.) 
Compressed  air,  its  thermpeutio 

uses,  977. 
Compresses  in  typhoid,  493. 

use  of,  4.36. 
Compulsory  education,  evils  of, 

409. 
Condensed  milk,  315,  339. 
Condition,  social,  as    affecting 

disease,  1.35. 
Confluent  small-pox,  729,  731. 
Congenital  hernia,  33, 

movements,  56. 
Congestive   asphyxia  at  birth, 

247. 
Conjunctivitis     and    teething, 

382. 
Consanguineous  marriages.  111. 
Constipation,  341. 

in  enteric  fever,  467,  488. 
in  fever,  433. 
Continued  fever,  438, 
Contracted  pupil,  113. 
Contractions,  muscular,  22. 
Convalescence      from       enterio 

fever,  495. 
Convolutions  of  the  brain,  14. 
Convulsions  and  teething,  382. 
causes  of,  385. 
in  cerebro-spinal  fever,  530. 
in  fevers,  428. 
in    tubercular   meningitis, 

423. 
malarial,  835. 
nodding,  121. 
salaam,  121. 
Convulsive  diseases,  119,  120. 
Cooling  apparatus  in  bacterio- 
logical work,  172. 
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D«cidu»,  Vii. 
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^^^H     Coitgb,  133. 

I>ecidiioBa  teeth,  37&. 
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^^^^^Bi             atMt'tlOB   (if,    in    «bHl-ilu> 

Dwkiohicbt,  945. 

■llegnl  diaordart  of,  iid,               1 

^V                                  MMi,   122. 

Defet'ftUoo,  &  ragulur  habit  of. 

379.                                                I 

^^^^^      OoaoUr-irritatiLin,  981. 

309. 
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Dipbtherift,  Kuatomioal  oharac- 

ter8of,6Stt,flU8,  625,639. 
animala  as  affectcKl  by,  5S2. 
aDtiscptica  in,  663. 
apopltx;,   pulmonary,   iu, 

616. 
atomiier  in,  66j,  671. 
authoritiu    un,    5  S3,    584, 

631. 
bacillus  of,  154,  585-&91. 
bacteria  of,  162,  586. 
benign  type  of,  612,  618. 
bloodin,  602,  612,620,650, 

651. 
brain  in,  613. 
calomel  in,  606. 
causes  of,  585. 
chlorate  of  potassiam   in, 

661. 
obloride  of  iron  in,  659. 
clinical  bistor;  of,  618-621. 
communicatioQ  of,  6B2. 
conditions  faroring,  691. 
oongMtioD  of  lungs  in,  650. 
constitntional  disease,  602. 
oorroiiTe  sublimate  in,  664. 
deatb  f^o^^  650. 
diagnosis  of,  128,  605. 
diet  iu,  657. 

difliufeotanta  in,  651-656. 
ear  in,  623. 
emphysema  from,  616. 
epidemic  nature  of,  681. 
epiglottis  in,  614. 
eruptions  in,  625. 
etiology  of,  586. 
eye  in,  622. 

fauoes  in,  606,  613,  619. 
follicular  tonsillitis  in,  600. 
food  in,  657. 
fowls  affouted  by,  692. 
gangrenous  pharyngitis  in, 

608,  621. 
gen i to-urinary  organs    in, 

624. 
geographical  range  of,  etc., 

140,  581,  584. 
germicides  in,  663. 
glands  in,  616. 
heart-failure  in,  616,'637- 

fi43,  650. 
hemorrhage  in,  621. 
herpetic    pharyngitis     in, 

608. 
history  of,  580. 
bygieno  of,  656. 
incubation  of,  598. 
inBatnmation  of,  609,  610. 
influence  of  age  in,  696. 
intestines  in,  612,  617,  623. 
in  the  newly-born,  596, 
iron  aa  a  remedy  for,  659. 
isolation  of  patients,  661- 

655. 
kidneys  in,  603,  618,  626, 

623. 
laryngo-trncheal,  606. 
lists  of  authorities  on,  683, 

584. 
liteniture  of.  582,  683,  631. 
liver  in,  617. 
local  remedies  in,  670. 
localities  of,  584. 
loner  animals  affected  by, 

592. 
lungs  in,  614,  616,  650. 
lymphatic  glands  in,  616. 


Diphtheria,  membrane  of,  601, 

605,  610. 
mercurials  in,  664,  606. 
mild  type  of,  612,  618. 
milk  as  a  vehicle  of,  694. 
mortality  from,  650. 
mouth  in,  617,  623. 
mucous  membranes  in,  610. 
nares  in,  605,  611,  621, 
nature  of,  600. 
nursing  in,  355. 
oedema  pulmonum  in,  610, 

650. 
Oertel'a  views  on,  589,  613. 
oesophagus  in,  623. 
ordinary  type  of,  619. 
papayotin  in,  671. 
paralysis  of.    See  Diphthe- 
ritic Paralysis, 
pathogeny  of,  685. 
pathology  of,  689,  608. 
pepsin  in,  671. 
pharyngitis  in,  607,  608. 
pilocarpine  in,  069. 
pleurisy  in,  615. 
pneumonia  in,  615. 
potassium  chloride  in,  661. 
prevention  of,  651. 
primary,  600. 
prognosis  of,  649-051. 
propagation  of,  691. 
pseudo- membranes  of,  601, 

610,  611,  621. 
ptomaines  of,  649. 
pulmonary     apoplexy     in, 
616. 
oedema  in,  616,  660. 
pultaceous  pharyngitis  in, 

607. 
quinine  in,  659. 
range,  etc.,  of,  141. 
scarlatinal,  664,  668,  609, 

574,  600,  607. 
secondary  form  of,  600. 
septic  puiioning  in,  650. 
severe  tyjie  of,  619. 
sewer-gas    as    a    cause    or 

vehiclo  of,  691. 
skin  in,  626. 
sodium  benioate  in,  009. 
solvents  in,  670. 
spinal  cord  in,  613. 
spleen  in,  617. 
stimulants  in,  668. 
stomach  in,  Cll,  617,  633. 
strychnine  in,  673. 
sulpbur-fumigation  in,  652. 
Tajlor,    Dr.    W.    M.,    his 

opinions  concerning,  590. 
temperature  in,  620. 
ton^'ue  in,  617,  620. 
tonsils  in,  606,  613. 
toxaemia  from,  603. 
transmission   of,   in  milk, 

594. 
treatment  of,  602,  651,  656, 

672. 
turpentine  in,  655,  667. 
ulcero-membrnnous    phar- 
yngitis in,  60S. 
uroetiiia  in.  f)50. 
urinnry  organs  in,  603,  618, 

624.  62l>. 
UTulain,  61.%  614. 
vesicular    emphysema    in, 

615. 
virus  of,  585,  689. 


Diphtheria,  vomiting  in,  820. 
vulvitis  in,  025. 
wounds  as  the  seat  of,  624. 
Diphtheritic  inflammation,  072. 
nephritis,   603,   618,   620- 

629,  072. 
paralysis,  629,  036,  fi72. 
authorities  oo^  031. 
eardiac,  637. 
causes  of,  643. 
clinical  history  of,  631 . 
commencement  of,  631. 
dysphagia  in,  636. 
etiology  of,  643. 
facUl,  036. 
heart-failare  id,  03?- 

643. 
history  of,  629. 
knee-jerk    absent    in, 

633. 
multiple,  635, 
mutations  of,  636, 647. 
palaul,  636. 
pathology  o^  039,  644, 

646. 
strychnine  in,  673. 
tendon  reflexes  absent, 

633. 
treatment  of,  672. 
stomatitis        complicating 

measles,  679. 
toxaemia,  603. 
vulvitis,  625. 
Diphtheroid  symptoms  in  small- 
pox, 725,  736. 
Diproeopus,  926. 
Dipyguf,  932. 
Discrete  small-pox,  729. 
Discus  proligerus,  940. 
Diseases   of  the   foetal  appen- 
dages, 233. 
of  the  ftetus,  217. 
Disinfectants  in  diphtheria,  661- 

656. 
Disinfection,  355,  366. 
Disk,  germinal,  946, 
proligerous,  940. 
Dislocations  of  cranial   bones, 
263. 
of  the  hip  at  birth,  269. 
spontaneous,  476. 
Disorders  of  dentition,  379. 
of  female  puberty,  390, 399, 
402,  415. 
Distortions  of  the  head  at  birth, 

251,  258. 
Diverticulum,  Meckel's,  30. 
Doming,   Dr.  John,  on  denti- 
tion, 373. 
Dorsal  laminae,  948. 
Double  monsters,  922. 
{See  Joined  Twins.) 
Dress,  hygiene  of,  386,  414. 
of  children,  367-370. 
of  young  women,  414. 
Drinking-water,  372. 
Drooling,  380. 
Drop  cultures  in  bacteriological 

investigation,  178. 
Dropsy,  lOS. 

alxlominal,  80. 
of  the  fcetns,  231. 
scarlatinous,  571. 
Drouin  twins  (a   monstrosity), 

930. 
Drowsiness    in     cerebro*spinaI 
fever,  631. 
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4fi5,  4«9,  471,  474,   47«, 

ItiiMr  pnoiiuiiioia  an  ooiufji-                1 

^^^^^       Embr>», 

485. 

oatinn  of,  45",  445.                      ^^J 

^^^^L     Bmbr^aloxj, 

etunprtaiaea  In,  4tt.S, 

longi  in,  457,  445.                      ^^M 

^^^^^B    Bnbrjnnie 

nina^nnt  lerinn  nf,  453. 

lysia  of,                                        ^^M 

^^^^^^      SnpbjraortiA,  aabeulaneoot,  109. 

eonatlpftli'm  in.  4A7, 189. 

mnculK  vt,  460,  474.                     ^^^| 

^^H^                      VMirnlar,     la     (liuhtboria. 

ooo«titn(ional  aymptont*  in, 

mnnaf  eiuciil  of,  483.                    ^^^H 

^^^^ 

451. 

oif-nlnicllli  in.  471,  49S.             ^^H 

^^^^^^L      BaWpbalocvlO.    bnw    rlia^wti- 

ooavumptlon,    K<>iiu,    nnd. 

ilinnlatlag,  119.                   ^^H 

^^^^^V        Mtod    ftoiD    ipnriout  k*iibn- 
^^^^^^         kluemntomn,  S41. 

481). 

meni>lnintion  in,  473,                  ^^H 

eonuiiounuu  of.  449. 
oonvnleKeoon    tnm,   MZ, 

BwantorlB  gUoda  in,  45S.           ^^H 

^^H^             BthlflmAtio  in«di<tadon.  VftS. 

■lodt  of  llff  as  oMUM,  445.                 J 

^^1              BndoMrdlll*.  rb*ututi«,  :V7. 

4«4.  49&. 

molituro  of  toil  a«  affcot*          ^^H 

^^V              EndoinvtrioiD,  dli«aM«  of  thv, 

Mur-a  of,  454-443. 

^^1 

^^H                  tbeir  offvcU  nnun  tha  Taftm, 

onuntou*  ntexat  In.  473. 

moulb  in,  488.                             ^^H 

^H 

dvfvfVMCenc*  in.  4A2. 

mUMlea  In,  45a.  157.                     ^^^M 

^^H              BneainU,  .153. 

d«ltnilioD  of,  441. 

naaivM                                           ^^H 

^^H                     of  cold  or  i««d  wktor  in  «n- 

il^Mtionn  in,  402, 

n«rvoua  iiyiiton)  In,  470.               ^^^1 

^^H                            toriu  fercr.  4V1. 

•loliriutii  in,  459,471,  4@r. 

Dcural);!*  tn,  473,                                    V 

^^1                Kniargml  bnd,  Vi. 

dviiviition  of  &iun«,  411. 

ni>iniTni^t«hir«  of,  441,  443.                     1 

^^H                     i-opM,  iu  ■igniHonnoe,  1 18. 

(liBiCnuils  i>f,  47)1, 

n'>«rb1ecd  in.  444.                                    1 

^^H^              Knterie  fever,  441. 

■  lUrThm  in,  4<7,  4S9,  4B(t. 

aiirM-'k  diilip*  in,  4)*4.                              1 

^^^^^_             ftbtMUM  In  nod  nflvr,  471, 

<ii>i«ti<-i  'if.  :t5;,  mi. 

leUrina  iff  tbo  ijmbi  lO  ot           ^^J 

^^^K 

dilTrrcnUnlnl     fn)m      Miule 

^^M 

^^^^^H            uc«  w  (•OM  of,  444, 
^^^^H          «rbvniBtiri»  ta.  473. 

c>ir»autu|ilir)Q,  480, 

OHMt  of,  45V,  4M.                          ^^M 

froni  ranitlpnl,  479. 

oawou  ayat«ai  In,  47t.              ^^H 

^ ^ 

^^H 
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Eotcrto  r«v*r,  inin  In,  448,  470, 

472,  475. 
paiholoirlMl    uiAUiuj    of, 

461. 
pKtbolwKT  of,  -tMI. 
MrfunttTun    of    bowtl    in, 

4H^>S>4W1. 
p»rltoaitit  Id,  189,4111. 
Pajrvr'a    [istrbM    in,   4&3, 

4^4. 
pnemnools  In,  4)tft. 
privy •vaulU  in,  482. 
prdrlrntDM  i>f,  4MI, 
prugDUMiii  in,  isl. 
prM|>hyUtia  agalnit,  4SI, 
pt'>iii«in«  of,  4&I. 
puliM)  in,  184. 
rwh  in,  Wt,  473. 
ntwau*  Id.  4T2,  473. 
ItlkpfWinf,  441. 
nuamontx       diffcmntiated 

from,  479. 
naplnttory  lyitem  Id.  485. 
flouoni    uf    tba    yvat    iii, 

444. 
Mqnvb  at,  479. 
MX  in,  444. 
aituiilnt«il  hy  olh«r  iltooMW, 

4-U. 
■kin  in,  4":). 
■lee|tlcHneM  in,  487. 
wil.tnuUitire  m  ptwUtpoi- 

log  tuwanlf,  4^. 
MTdo*  Id.  4^S. 
■pwLdc  tmUacnt  of,  4S5. 
■plMO  in,  4&&,  4;i). 
■ponging  in,  492. 
■poU  of,  4Ail,  47:t. 
■Uges  of.  in  ehili]baod,4&8. 
of  inicfltlnnl  nkeratlon 
in.  4$^,  454. 
MJmubnts  in,  4$&,  4tt8. 
■tBpor  of,  487. 
■UMequtnt  ntudu  of,  461. 
ndden  dcnttb  from,  4C4. 
t/niiilHina  uf,  4ST>,  462. 
ajriiiitifm«M  iif,  -141,  44.1. 
teabu  blciittreii  in,  474. 
Umpvnitim  ja,    4AU,   480, 
4B:J,  4711. 
during  )»nrnluocn«c, 

4«X. 
h«igfal    of,    in    child- 
hood, 4«2,  483. 
of  rooin,  4&4. 
thonolo  Uoablo*  to,  491. 
hmgacin,  4«8,470,4S3. 
UMbM  in.  4&7. 
inntmaot  of,  481,  4d5,  495. 
tr«uur  in,  497. 
triL-hin<iflii>,      bow      distill- 

(uiahinl  frum,  481. 
tnb«rrula.r  lupningitia,  bow 

di»tin|[ui«bnl  fr^oi,  UU. 
l7inp«ny  in,  46.H,  4fi«,  4S9. 
miM  of,  ^^3,  4flH. 
form  of,  4&4. 
type  ol^  in  cbtidbood,  4i1, 

4SS,  4A0.  483, 
nlaetmUon  of  th«  bawela  in, 
4».  454. 
«t  Urjrnx  ^ad  Opiglot- 

tia  in,  457. 
of  vocni  gordv,  488. 
nDr«eosnlM<l,  413. 
orlnn  In,  4Ml.  473. 
UB  of  dlilDfiniUnU  in,  482. 


Entori4  forer,  colunur;  nni- 
olH  in,  457. 

vomiting  in,  488. 
Entoriii*    timolnllng    Ijpfaoid 

ftvar,  48U. 
EnttroclfMf  in  cholera,  919. 
Eauinantlirin  of  buitttrL*,  liMl. 
Enurufii,  1:10. 
Knrtlopo.  Ibt  Mroiu.  952. 
Bpiblut.  U45. 
E|iibl«»tia  riilgiv,  941*. 
£|iidciniiM,  .SVr  uniJEf  lb*  DBinM 

ul  nutiliiKi'iuB  dtfsnxi!*. 
E|>i;;iialHuti,  U:i7. 
E|>it«(»v,  diiicn»^i*  nf,  I3I>. 

bynUrlcaT,  397. 

byM«ni.,  121. 

in  tb«  weUnunM,  S3S. 
£pi«p»diM,  d«Gn«d,  40. 

in  typbnid,  488, 
KpiitAXis  in  nit«ric  f«T«,  484. 

in  rrlnpiing  fever,  507. 
Epitholinl  peftrlJ,  .1. 
Epitlivliun,  th«  gormituil,  940. 
Grgnt  in    carpfaro>spiDitl   fpver, 

553. 
Kruilo  literalnre,  ovil  cflMf  of, 

41S. 
BroMnuiU,  4 IS. 
EniptioD  In  typbold,  471- 

of  Iho  («ein,  375,  577. 
EropCioDf,  cutBDCouc,  355, 

IStt  Slcin  DiM&Ma.) 
Srnptlve  diiMs*»,  anniag  in, 

355. 
Bi7«i|i«bu,  771. 

ng«  In,  iTX. 

Mnbul«tBr7,  7811. 

nnutwniieml    Bbmnutcr*    of, 
77«. 

nnialyne    ntiplicfttfona    In, 

in. 

nnrkpbloginic*  in,  78Z. 
antisq>tlo  in,  7ft3. 
Mtrin^cntj  to.  762. 
b«cte(i«  of.  712. 
«*riwti«  ncid  in.  783. 
oousoa  of,  771. 
BBrabrftI  ayiDplonka,  778. 
obill  hoforo,  .74, 
flonimrncrinrnl  uf,  775. 
eoRi|>lk-«il»n*  of,  77!^,  '81. 
eoBtngi'in  <>r,  77'V 
eo«nt«r-irrilallun  for,  7A2. 
oonrM  of,  777, 
dslinitinn  «f.  771, 
dvrivKiioo  of  ibo  wofd.  771. 
diagnofin  "f,  7tll. 
digwUvo  organi  (n.  778. 
wwmn    oonfoandod    wilb, 

780. 
eftMamiioa  of,  77X 
etiiilocf  uf,  771. 
elymnlogy    of    the    nune, 

771. 
exclunion  of  otbor  difuMa 

by.  772. 
oxterhal     KpptieKtMBa    ia, 

7«I. 
fovor  of,  777. 
bivtory  of,  771. 
in  fo-ul  lir«.  22B. 
in  (b«  new. burn.  777. 
Iniegunient  in.  775. 
imliuv  in,  75^. 
kldtit-y*  III.  778. 
lueol  inuUniuit  of,  7BI. 


ErjriiptUt,   IjnnptknafWa,  bow 
diagoottiaoad  ttvat,  TM. 
inicr««oo>!|  of,  772. 
nuoM»  uacMbraaat  ia,  Hl^ 

M>o(.  771. 
'  IB.  7M. 


pnjjiliylaiii  of,  71^1. 
jneuilo.,  7'>n, 

r<9|iirMliir7  nrgKBi  in,  TT9, 
varcoDiB  1>nnUhr(l  hj.  77S. 
Kl«mna,  hnw  diningMKhad 

froBi.  7''0. 
wnKio  of  ib«  T«kr  •«  *Saal> 

Ing.  7TS. 
Mwt  of.  at 

775. 
Mqiiela  of,  77S. 
•ox  in,  775. 
«kin  in,  775. 
■plfrn  in,  779. 
*t!iniilanla  in,  l^i. 
vjinpiuni*  ur,  774,  T1  ^  FTT, 
■jiiunyiupf  ■■?    "71 
ircniiuFnl  t.f,  T-; 
turpentine  in,  T"  '■ 
nrelnntluD  n*  »  eMi»<^  7>t. 

774. 
raftoUc*  of.  ni. 
BijtbMU   di(tlnffaiih«4 

aryiipeinf,  788. 
Eacbatotid.  9St. 
ER-berir)i'o  iludiea  •«  tb«  <lfa*- 

lion  of  tnilk.  09. 
KiniiLti-b  lutict.  1S3. 
Ethyl  alcabnl,  b>*<illM  of,  153. 
EiiDla0,  40T. 
{S»-  nnder  «■■«■  gf  ^eaini 

diMWMM.) 

Buataehian  tub*  !■   Alhftwl, 
IA. 
In  looittlM-  diavwtt  tt. 
Bnoiuidoa*  la  ■kfcsaa^  Mb 

S«5. 
BuminAtion  of  buk.«T. 
of  b«sd,  95. 
of  niontii,  1?7. 
oftiekcbitdras.  18.  73.  T5. 

79.  pa.  97. 
of  thn>at,  1 29. 
of  wtt-annM.  £30-338. 
Eictrtiun*,   lb*    rrynWlton   «f 

lb«.  979. 
Exotnite,  372. 

for  ehhiroiic  ctrli^  4A1, 
Bxporti I  ration,  inrnnllla^  78> 
ExpcDN  D»l  •  mntlar  la  b*  om- 
•Wj-(d  In  o«l«ctJoc  •rtlBdMl 
foo«l  for  infaiitf,  2W. 
KxiKrimesU  on  aurUlavd  aii^ 

»». 
ExtmiiUw,  lomr,  U. 

■pp«r.  48. 
Ey*.  1 1.  80. 

luid  I'rbll,  14. 
toUl.  14. 

In  dipbtbwlo^  A22. 
in  dtannaa,  tl8. 
in  nalnfia,  M3- 
mo*Hn«nta  of.  84. 
Kya*.  dtfa«u  of.  dn  u  ■*«• 
tnprwbiB^  Stt. 
hnlf.vpn.  1«T. 


^^H 
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^^^^^         991       ^M 

^^^^ 

Fecer.  ncvruiial,  lift. 

Fflttnl  lypliltir,  ipleen  In.  234.            ^^H 

^H          r»e«i,  (tfl.  »4. 

(rf  ^li'blbori*,  777. 

UMtuteni  of,  324.                   ^^^| 

^H           Fmb  in   tliiMM,    16,    17,   103, 

|>Mk  in,  1.13.  437. 

tUtati.  254.  244.                            ^^M 

^H 

pAlndul.    S**  Malnri*. 

iraumaliitn.  232.                            ^^^| 

^^H                 ia  inbitojr.  IS. 

puiMoa  of.  422,  433. 

FoD4iii,diH!a«t«of  tbe,3l7,  230.           ^^M 

^^H                   ia  ynllo*  favof,  SM. 

pulia  ill.  439. 

invaAJOfl     of,    by    lypbuid                     V 

^^^L                wounili  tif  tb»t  262. 

npiil     gromb     aHOci«l«>l 

niionibfie,  AtV,                                    M 

wilb,  bi. 

|'ii]>,vrM'eua,  933.                       ^^^^^^M 

nlnftfiiug.     .S(«    Kalapfling 

^^^^^H 

^^^^^V          nidsx  motanauU,  M,  H. 

Ftivur. 

■  uaciillnliiin  of,  94.                  ^^^^^^| 

^V            rixtisordiMOM,!!.  ir^tos. 

rBUioiliea  fur,  074. 

rluBure  uf,                                            ^^^H 

^H 

rmnitteni,  478. 

bydrooejilialW       inurman           ^^^| 

^H            F»ll  fowT,  4*3. 

rwpiraUud  in,  431. 

^^^H 

^H               (.Vft  Knl«riQ  Fever.) 

•ouivc.    Sr*  $c«rl»t  Fever. 

rechiticai    nnrmart   otiTi           ^^^| 

^^1             Funily  hittory,  110. 

Nnuw*  In,  431. 

^^H 

^^1           FMhioaftblo  droM.  iu  ill  «ffool>i 

H{Diliennca  of.  43$, 

■ue  of,  44.                                      ^^^1 

^K 

■imple  oontinutd,  43!). 

Food  of  aiek  obiidrea,  344.                 ^^H 

^^^^H  7«t,  Iu  hm  io  Innnetioiit,  949. 

■kinin,  419.  439. 

Ibe  «Kre  of,  370.                              ^^H 

^^^^^V  Fftihu-,  influtM*  of,  upon  th« 

■poDKing  in.  436. 

Foodi,  4.                                             ^H 

^^^^H      hfltlih  of  hi*  oAprinf,  no. 

■pottad.     Stt  Cenbro-tpl> 

■rti6dK],310,3l),.1I»,S18,           ^H 

^^V         Tatlgoe  in  «t)lldr«n.  «aa#ei  of. 

nal  Fcrer. 

^^M 

^K^ 

ulagea  of,  437. 

bouaebold    preparation  o^           ^^H 

^^^^^H  FkuoM  in  <))pbtheria,  Itl3. 

Himiilenu  in,  4^7. 

326-:i29.                                      ^^M 

^^^^H  Yobriculik, 

(ymptoni.  437. 

inTant'e.  i^u  roltwl,  3411.                    ^^^| 

^^^^^V  Tcbrila  blu»bt  tho  ■igDifiaann 

therniio,  4.W. 

patent,  310,  311,  314,818,            ^^M 

^^f 

lonrue  in,  42V. 

^^H 

^H           Fiiwilnv,  370, 

trealwonlor,  433,  VTl 

Foot,  development  uf  the,  ftO.              ^^^H 

^H                  BrliflcUl,  3BK-339. 

tjpai  of.  437. 

Fotrnmen  of  Ma^ndlv,  IS.                   ^^^H 

^^H                  In  iiek»e«i,  Hi, 

tjpbokl.         S*«     Enterio 
Feter. 

^^H 

^^H                   lolonrAli  betnMo.  275. 

Forofabetmcr,  I>t.  F.,  on  mnln-          ^^^| 

^H                   rtikt  for,  Z7:t. 

tnihu*.  Aa  Typhuafover. 
urtn»  lo,  432. 

rin,                                                       ^^M 

^^K^^           tbrvugh  ibe  Bott,  3(7, 

Foreign  bwlie*  in  tra«ba>,  24.              ^^^| 

^^^^^L  TMdlng-boulo, 

vonitiDg  in,  439. 

Fore-milh,  iU  inferior  quality            ^^H 

^^^^^VTM<liDg-oui>,  UftvtD'fl,  371. 
^^^H  Ve«>dlns-ubM,   394.    SVft,  297, 

F«v«ni  an>l  luiuioatlc  ili4«u«t, 

mt  oompared  witb  other  toilk,           ^^H 

417. 

269, 3V0.                                              ^^H 

^^^H 

Fcir«r-ty[i«  of  tjrpboiJ  in  uhU- 

Fonter  on  the  Muroe  of  bodily           ^^H 

^^^^^f  Fdlow*'*  ivrMp   qC  iha   bjrpo- 

drsn,  441.  158.  46U,  4(12. 

beat.  418.                                            ^^M 

^              phMphJlw,  Uk 

Fibiuu»  nodule*  In  rbuniiiatlim, 

Poftl,  theenbryoflio,  919,                    ^^^| 

^^1           Pmcto  inm,  irron  Id  rogKrd 

801. 

FowIk,  trmnemiHion  of  diphlfaO'           ^^^| 

^H               to,  4K, 

Fibula,  <lr>vplopni«nt  uf  Ibe,  49. 

rfa  by,                                                 ^^H 

^^H           FmubIv  pflbprlj.   itiionlon  of. 

Filter,  Cbainbarlaod'e,  189. 

FnieiarM.     .Sn'  tnjorlee.                     ^^^| 

^H                         3BS,  .IDS.  403,  41  A. 

Flnlayion,  Dr.  jMnw,  on  dUf- 

of  <?ranial  bonea,  263.                    ^^^H 

^^1                   hji^lcne  uf,  413. 

noals,  73. 

of  the  clavicle.  36S.                      ^^H 

^^H            FetDUr,  (levelnpinent  at  tbo,  49. 
^^B                   freotun)  ot  the.  269. 

Firaplaee.  tb«.  S62. 

FlDflon.  monilfMlllei  bjr,  934. 

of  the  (emar,  369.                         ^^H 

or  Ibe  bunerya.  S67.                   ^^H 

^^H          VvroMiud  drinlti  Tor  cbildnn, 

riuuraof  Kolando,  13,  14. 

lnal«r«,3Sl.                               ^^H 

^H 

of  SyWiiM,  13. 

Franwa  ItngiuM,  19.                           ^^^| 

^^H                   for  v«t-Dur*aff,  Mt. 

Fiitultt  at  navel,  39, 

in  wboopinK- cough,  711.                       V 

^^M           Fartiliulioii.  943. 

FtU,  mantncal,  131. 

Preeklea  hm  a  diaciioeiii;  algn,                   M 

^^M           F«T«r, 

(&«  ftlH  Convultioni.) 

106.                                                     ^^M 

^H                       {Sm  alau  P;r«sU.) 

Fl««k-tjrpba«,  4V7. 

Preneh  nenateai  IUI4.                             ^^^| 

^^H                     ftnt)|t7r«tia*  In,  434.   | 

VIeab'pifilaae,  AgKr-agu-,  163. 

Friedr«teh'«  dlaaaM,  111.                        ^^H 

^^1                     burt«ri»  tn,  4S2. 

gatatin,  180. 

Frog-tpawn  fungui,  142.                                 V 

^^1                     balbing  in,  436. 

Flexiira,  aijcinoif),  Zh. 

Frolowfki'*    invratigati«ni    nn                   1 

^H                 blwb  at,  4ay. 

FlocciMlion    in  typhoU   fever, 

the    infantile    iteniMb,    373,                      1 

^H                   wnmor,  431. 

471. 

294.                                                              ■ 

^^H                   c«r«br»l  tymptoma  lo,  431. 
^^B                 «M<ebro>apiniil,  3l4. 
^^H                       [Stf  Cervbru-fploaJ  Fa- 

Iu  ilfnincaooff.  421. 

Fruit  Bi    a  oanee  of   dlgeetlYe           ^^^ 

Fluid  oulture*Bedla,  bnoterial, 

tronblfe,  344.                                     ^^^H 

177. 

Funicular  procea.  S8.  ^^^| 
Furrow*  of  the  bee  In  dleanae,            ^^V 

^^B 

Flu«hlii){  of  tbe  tkM,  febrile. 

^^H                   cold  KppUoUlooi  in,  434. 

429. 

17,  104.                                                        ■ 

^^1                   «orapr«H«*  in,  4.16. 

FtMlftl   appeDtUgei,  dlftMM  «f 

Fuiiun,  uunjtnMitiw  by,  923.               ^^M 

^^H                   cooKtipBliun  In,  433. 

the,  33.<t. 

^^^H 

^^H                   «0(itinit»il,  i'M. 

tiiratilAtian,  37,  28.  (M,  S&3, 

^^^H 

^^H                   Mnvuliioit*  in,  42S. 

346. 

^^H 

^^^1                   iliitiniiiiin  tind  dMutv,  417. 

JiaauM,  InfeotiotM,  217. 

^^^1 

^^^1                     (Irliiium  in,  4Jl. 

Ban-infaotimu,  330. 

O&Iq  io  welgbt,  BomtAl,  4,  42,           ^^H 

^^1 

brart,  26. 

S7I-ST3.                                                     1 

^^H                       dlxrrtiVA  fuoetlnii*  la,  429. 

Uieu)branc*,  941. 

QftUblAdder.  36.                                        M 

^^m                       mnrrti  uf,  424,  433. 

oypbili*.  22l-32.''>. 

Oalloping  oouauRifiliuii,  404.                  ^^^H 

^^^1 

diftKBoab  at,  223. 

mlalAken    for    Mllvrie           ^^^| 

^H                       {S,-f.  KntM-lo  Fevvr.) 

liver  In.  324. 

fever.  4M.                              ^^H 

^^H                     beKt-nrodnoliiia  am)  h«at- 

■irixin  of,  231. 

nangmnou*  iihai7U|{ltli,  6u8.  ^^^H 
(1ard»pr,  J.  J,,  on  tl>a  c^'inpli*           ^^^| 

^H                       l«a«in.  417.  4IS. 

•MtiHMb<.>ii>lritli  Ig,  S23, 

^^1                   hiieild. 

p«tbo1o^  of,  ?2S. 

ealionittif  aniall.pux,  7^t4-TM.  ^^V 
OftrnenU,  Infantile.  367,  370.                    ■ 
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Gatea,  tberapeutic  nse  of,  978. 
Gaetrio  oapacitj,  295. 
Qastro-inteftinal      medication, 

966. 
Gelatin  fleab-peptone,  179,  160. 
how  kept  aolid  at  high 
temperatures,  177. 
General  development,  its  diag- 
nostic import,  87. 
niles  of  feeding,  273. 
Generation,  development  of  the 

organs  of,  41. 
Genital  precocity,  93,  390,  410. 
Genito-urinary  system,  120. 
Geography  of  diseases,  132. 
{^««  also  under  the  names  of 
various  diseases  in  this  in- 
dex.) 
German  measles,  6S4. 
Germinal  disk,  946. 
epithelium,  940. 
vesicle,  940. 
Germinative  area,  949. 
Germs  of  disease,  organic.    Ste 
Bacteria. 
of  the  teeth,  18. 
Gingivitis,  383. 
Girls,  average  weight  of,  89. 
Oleeogenes,  148. 
Glanders,  bacillus  of,  153, 168. 
Glands,  lymphatic,  22. 
Glandular  swellings,  UO, 

system,  4. 
Glycogen,  b4. 
Gonorrhoea    in   the  wet-nurse, 

333. 
Goat,  inherited,  114. 
Graafian  veeioles,  939. 
Gram's  method  of  staining  ba- 
cilli, 168. 
Grarel,  130. 

Green -sic  knees.     See  Chlorosis. 
Green-stick  fracture,  46,  47. 
Grinding  of  the  teeth,  129,  381. 

in  tjrphoid,  471. 
Groin,  31. 
Groove,  dental,  IS. 
Qrosvenor's  system  of  dress  for 

children,  368. 
Qrowing-pains,  54,  110,  113. 
Growth  of  the  child,  5,  7,  51,  52. 
its  relation  to  weight,  53, 
.'>4,  88,  89,  90. 
Guit^ras,   Dr.  John,  on  yellow 

fever,  853. 
Gums,  1». 

in  teething,  382. 
lancing  the,  388. 


M. 

Hwmntoma,  07. 
Ha?matoxylin  solution?,  162, 
Hemophilia,  112,  066. 
Uair,  care  of  the,  367. 

after  enteric  fever,  474. 
Half-open  eyes,  11*7. 
Hand-fed  infant  compared  with 

the  brcasl-fcd,  55. 
Hand -feeding,  270.  354. 
Hanging  drop  culture?,  178. 
Hardness  of  water,  372. 
Hare-lip,  20. 

and  clpft  palate,  203. 

as  a  consequence  of  mater- 
nal impressions,  203, 


Haven's  feeding-cup,  371. 
Hay-bacillns,  153. 
Head,  anatomy  of,  11. 

auBouttation  of  the,  fi,  95. 
defects  of,  due  to  maternal 

impressions,  209, 
distortions  of,  in  labor,  251, 

258. 
enlarged,  95. 
examinations  of,  03. 
injuries  of   the,  in  labor, 

258-267. 
percussion  of  the,  95,  96. 
rachitic,  12. 
sections  of  tbe,  14,  16. 
siie  of,  at  birth,  55. 
smallneea  of  the,  96. 
unilateral  deformity  of  the, 
97. 
Headache  in  enteric  fever,  480. 
Head  -  diameter,    its    ratio    to 

chest-diameter,  55,  S4. 
Health  an  inheritance,  244. 

resorts,  406. 
Hearing,  development  of,  63. 
Heart,  embryonic,  950. 

foetal  and  infantile,  5-7, 26- 

29. 
its  normal  weight  as  «om- 

fiared  with  tbat  of  the 
ungs,  5. 
the,  in  the  newly-horn,  5, 
Heart-diseases,     diagnosis    of, 

125. 
Heart-failure  in  diphtheria,  637. 
Heat,  dissipation  of,  410. 
of  fevers,  its  origin,  418. 

(See  Pyrexia.) 
of  the  body,  its  aouroe,  418. 
Heat-stroke,  439. 
Heated  air  for  pbthisia,  977. 
Hectic  fever,  427. 
Height,  ratios  of  weight  to,  53, 
54,  88-90. 
and  weight,  89,  90. 
Hcighteneil  temperature,  425. 
Helen  and  Judith  (pygopagous 

twins),  931. 
Hemiplegia,  115. 
Hemorrhage  in  typhoid,  490. 
in  yellow  fever,  869, 
meningeal,  266,  267. 
Hemorrhagic    small-pox,     720, 

732. 
Hendon  disease,  the,  557. 
Henoch's   observations   on   tbe 
duration    of   typhoid    fever, 
463. 
Hepatic  remedies,  971. 
Hercdilury  ataxia,  111. 
Heredity,  110. 

in  (li^eafe,  220. 
Hernia,  32,  iVi. 
Herpetic  pharyngitis,  608. 
Heseolbach's  triangle,  33. 
Hiccough,  59. 
Hide-bound,  109. 
High  tempcmture,  its  effect  on 

the  firlus,  218. 
Higbiuore,  antrum  of,  16. 
Hip-joint,  48. 

disease,  48. 
Hippocrates,    his    observations 
OD    the    disorders    of    female 
puberty,  :i96, 
Hirschfelder,  Dr,  J,  0.,  on  ery- 
sipelas, 771. 


Bint,  Dr,  B.  C„  on  diseases  of 

the  foetus,  217. 
History,  family,  110. 
Hoffmann,  B.,  his  obserrationa 
on  arterial  pressore  in  very 
young  animals,  5. 
Hooping-cough.    See  Pertussis. 
Hot-bath    for  apparent    still- 
birth, 248. 
Human  milk,  275,  279,  280,  282, 
283,  284,  289,  290,  303,  306, 
308,  310,  335. 
Hamems,  47. 

fracture  of  the,  daring  la- 
bor, 267. 
Hanger- peat.      See    Relapsing 

Fever. 
Hatchinson  teetb,  379. 
Hyaline  degeneration  of  the  fce- 

tal  tissues  after  birth,  254. 
Hydramnion,  234. 
Hydrencephaloid  diseases,  110. 
Hydrocephalic  skiill,  12,  95. 
Hydrocephalus  as  a  sequel  of 
cerebro-spinal  fever,  554. 
diagnosis  of,  95. 
Hydronephrosis,  130. 
Hygiene.  360. 

of  dress,  367-370,  414. 
of  female  puberty,  412. 
of  food,  370-372. 

(See  also  Food.) 
of  pulnrty,  407. 
Hypertesthesia,  109. 
Hyperpyrexia,  421,  432. 
Hypoblast,  045. 

Hypodermatic  medication,  964. 
Hypodermoclyses    in    cholera, 

019. 
Hypogastric  artery,  closure  of, 
252. 
peculiarities  of,  255. 
Hypuphospbites   of  iron,  lime, 
and    potash,    their    remedial 
value,  405. 
Hypospadias,  deSned,  40. 
Hysteria,  121. 

causes  of,  414. 
tbe  voice  in,  396, 
Hysterical  epilepsy,  397. 
insanity,  .^97. 
paralysis,  306. 
trance,  397. 
Hystero- epilepsy,  121. 


I. 


Ice  in  typhoid,  493. 
Ice-bags,  437. 
Ice-water,  372. 
Idiocy,  121. 

as  a  supposed  result  of  in- 
jury at  birth,  267. 
microcephalic,  06. 
Illness,  general  aigns  of,  350. 
Imbecility,  121. 
Imitative  movements,  57. 
Immunity  from  infectious   liis- 

cases,  artificial,  188. 
Imperial  Granum,  310,  311,  318, 

310. 
Impres^iona,  channels  of,  their 
influence   on   the   child, 
213. 
character  of,  most  liable  to 
produce  defects,  214. 
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Ligtmeattim  uterioram,  263. 
Ligation  of  tb«  oord,  337. 
Light,  artificial,  in  the  aoreery, 
364. 
intolennce  of,  iti  aignifi- 

canoe,  118. 
perception  of,  62. 
Limbe,  development  of,  41. 
Linea  alba,  29. 
Lines,  Jadelot's,  17,  107. 
Lipi  in  ferer,  429. 
in  infancy,  17. 
Literatnre  of  teratology,  938. 
Lirer,  36. 

in  enteric  fever,  455. 

itt  peouliaritiee  in  infancy, 

6S. 
ita   pecnliaritiet    in    mon- 
itors, 938. 
Liver-pad,  963. 
Lobar  pneumonia  in  enteric  f»- 

Ter,  458. 
Loeffler's  method  with  bacteria, 

168. 
Loefland's  sterilised  milk,  317. 
Longings,  maternal,  their  possi- 
ble ill  effects,  214. 
Lordosis,  98. 
Lore-sick  ness,  413. 
Lower  extremities   as  affected 
by  maternal  impressions, 
207. 
extremity,  the,  48. 
.Lnnga,  25. 

in  diphtheria,  614. 
in  double  monsters,  938. 
in  enteria  fever,  457. 
Lostgarten's  method  in  bacte- 
rial study,  167. 
Luxations.     See  Dislocations. 

in  utero,  231. 
Lymphangitis,  how  distinguish- 
able from  erysipelas,  780. 
Lymphatic  glands  in  diphtheria, 
616. 
of  the  neck,  23. 
vessels    of   the    head   and 
neck,  40, 


M. 

MaoAlister  on   the    origin    of 

bodily  heat,  41S. 
HacLaugblin,  J.  W.,  his  inves- 
tigationa    regarding   dengue, 
832-SSrt. 
Maculae  of  ccrcbro-spinal  fever, 
536,  545. 
of  enteric  fever,  460,  474. 
of  typhus,  499,  500. 
Madden,  Dr.  T.  M.,  on  puberty, 
its   pathology   and   hygiene, 
380. 
Malaria,  825. 

age  as  affecting,  832. 
alimentary  tract  in,  839. 
anatomical    characters    of, 

832. 
arsenic  in,  851. 
bacteria  of,  479,  826-831. 
benign  type  of,  834. 
bloiiii  -  corpuscles   in,   829, 

B'A:i. 
brain-coiiip]ic.ttionsin,836. 
bronchial    tubus    in,    333, 
839. 


Malaria,  cachexia  of,  645. 
causation  of,  826. 
oerebro-spinal    nerves    in, 

837. 
change    of    residenoe    for, 

851. 
changes  in  its  geograpbio 

range,  825,  831. 
chill  from,  835. 
chronic,  845. 

circulatory  system  in,  840. 
complications  in,  836, 846. 
definition,  826. 
dengue  compared  with,  894. 
diabetic  symptoms  in,  841. 
diarrhcea  from,  840. 
effect   of   the   seasons    in, 

830. 
etiology  of,  826. 
fceul,  228. 
glyooeuria  in,  841. 
how     distinguished     frum 

dengue,  894. 
in  font -mortality  from,  832. 
intermittent,  833. 
intestinal      complioations, 

840. 
lemon-juice  for,  852. 
medication  for,  848. 
mental  disturbances  o^  837. 
microbes  in,  826. 
miscarriage  due  to,  831. 
moisture  as  aiactor  in,83l. 
morbidity  from,  831. 
nervous  system  in,  836. 
neuralgia  from,  837,  844. 
nigbt-air  in,  831. 
organs  of  special  sense  in, 

842. 
pathological    anatomy    of, 

832. 
pathology  of,  836. 
peculiarities  of,  in  children, 

8;i5. 

pernicious        intermittent, 

834. 
Plasmodium  of,  82S. 
pneumonia,  its  relation  to, 

83<J. 
poison  of,  826,  830. 
prognosis,  847. 
prophylaxis,  847. 
quartan,  833. 
quinine  in,  848. 
quotidian  type,  633. 
remittent  type,  842. 
continuous,  844, 
forms  of,  843. 
thermometric  range  of, 
844. 
respiratory    apparatus    in, 

638. 
season  of  the  year  in,  830. 
skin  in,  842. 
spleen  in,  840,  846,  851. 
stages  of,  835. 
syniiitomftiology  of,  833. 
tertinn  tipe,  833. 
thcrmiimc'try  of,  844. 
treatment  of,  847. 
typhoidal  forms  of,  842. 
urinary  organs  in,  841. 
voso-motor  disturbances  in, 

836. 
Malarial  cachexia,  815. 

disease  in  the  fietus,  22S. 
Malformations  ul  the  teeth,  378. 


Maligbant  disease  of  the  kid- 
ney, 130. 
Halpighi,  pyramids  of,  37, 
MalpositioD  of  teeth,  37S, 
Mammals,  ovary  of,  940. 
Management  of  sicknesa,  364, 

of  teething,  386. 
Maniacal  fits,  121. 
Marie  and  Rose  (joined  twina), 

930, 
Marks,  mother's,  17,  193,  211, 
218. 

{See   Maternal  Impressions; 
aUo  N»TUS.) 
Mastoid  cells  and  antrum,  IS. 
Masturbation,  93,  131. 
Matas,  Dr.  Rudolph,  on  dengaa, 

878. 
Maternal  impressions,  191, 216, 
217,  218. 
as  affeoting  the  eara,  207. 
eyes,  208. 
hair,  210. 

lower  extremiUee,  207. 
akin,  210. 
trunk,  209. 

upper  extremities,  205. 
aa   prodnoing  defects,  da- 
formitiea,  or  marki,  I96-- 
216. 
Maturation  of  the  ovum,  041. 
Maxillary  bones,  17. 
McClellan,  Dr.  George,  on  the 

anatomy  of  children,  11. 
Meals,  344. 

time  of,  343. 
Measles,  676. 

anatomical    characters    of, 

676. 
atypical  eourses  of,  678. 
black,  678. 
bronchitis  in,  680. 
oauMition  of,  675. 
Chinese,  141. 

complications  of,  677,  B79, 
conjunctivitis  in,  679. 
contagion  of,  675. 
conv&lescenoe  from,  682. 
convulsions  in,  681. 
decline,  stage  of,  677. 
definition  of,  675. 
diagnosis  of,  678, 
diet  in,  355. 
diphtheritic  symptoms  in, 

679,  680. 
disinfection  in,  355. 
distinction  from  rubella  and 
from    scarlet    fever, 
699. 
from  small-pox,  73S, 
epidemic  characters  of,  6S0. 
eruptive  stage  of,  677, 
etiology  of,  675. 
eye-troubles  in,  679. 
fatal,  228. 
geographical    range,    etc., 

140. 
German  or  French,  664, 
hemorrhagic,  678. 
history  of,  675. 
hot  drinks  in,  681. 
hygienic  conditions  in,  681, 
in  fcetal  life,  228. 
intestinal  troubles  in,  680, 
invasion  of,  676. 
malignant  types  of,  678. 
mouth  in,  679. 
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N«w1j-born   child,  movemfota 
of  the,  57. 
tenses  of  the,  62. 

Higbtingftle,    the    two-headed, 
930. 

Night-light,  364. 

Night^terrora,  121,  343. 

NootnrntU  terrors,  121. 

Nodding  convulsions,  121, 

Nodules,  rheumatic,  800,  801. 

Non-infections    foetal    diseases, 
230. 

Nonnal  gain  in  weight,  273. 

Nose  in  diphtheria,  611,  621. 
in  infancy,  16. 

Nosebleed  in  enteric  ferer,  466. 
in  relapsing  fever,  507. 

Notch  of  RiTiDUB,  15. 

Notochord,  943. 

Nourishment.     See  Food. 

Novel -reading,  excessire  dero- 
tion  to,  413. 

Nook,  oanal  of,  33. 

Nucleolus,  940. 

Nucleus,  940. 

Numbering  of  bacteria,  186. 

Nnrse,  wet-,  286,  330. 

Narae's  duties  at  childbirth,  240. 
in  oerebro-spiaal  fever,  664. 
in  general,  347-359. 

Nnrsery,  the,  361,  361. 
hygiene,  360. 

Nursing  of  sick  children,  345, 
347-359. 

Nnrsing-bottles,  371. 

Notrition  of  the  fcetns,  defec- 
tive, 2  IS. 

Nutritive  remedies,  973. 

Nycturia,  130. 


O. 

Oatmeal  bath,  358. 
Obstruction    of   the    intestine, 

diagnosis  of,  12T. 
Occipito-atlantoid  disease,  98. 
Occupation    in    its  relations  to 
female  health  at  puberty,  415. 
Oculo- zygomatic  line,  IT,  107. 
O'Dwyer,  bis  distuoveries  in  the 
treatment  of  diphtheria,  584. 
<Edema,  109. 

of  the  extremities  after  en- 
teric fever,  464. 
pulmonun)    in   diphtheria, 
616,  650. 
Oertol's   views    on    diphtheria, 

589,  613. 
(Esophagus,  the,  24. 

in  diplitheria,  623. 
Ointment)'.  96U. 
Ulcates,  901), 
Ompbalo-mcacnteric  duct,  952. 

veins,  953. 
Omphalopagus,  926,  937. 
One  cow's  milk,  3S8. 
One-sided  paralysis,  IIS. 
Oosperm,  691. 
Opaque  area,  948,  953. 

culturt'-media,  184. 
Opium  in  eerebro-i>pinal  fever, 

55;i. 

in  rheumatism,  819. 
Opodymus,  92ti. 
Optic  nerve,  118. 
Orbit  of  (be  eye,  14. 


Oscillation  uf  the  pupil,  118. 
Osseous     system     in    typhoid, 

475. 
Ost«oblasU,  46. 
Osteochondritis,  syphilitic,  223, 

224. 
Otalgia  during  teething,  382. 
Otitis  after  scarlatina.  670. 
Out-door  exercise,  372. 
Ova,  the  primordial,  940. 
Ovarian  tumor  in  a  child,  93. 
Ovaries,  42,  9.39. 
Ovary,  cortical  layer  of,  939, 

follicles  of,  940. 

germinal     epithelium     of, 
840. 

mammalian,  940. 

medullary     substance    of, 
939,  940. 

membrana    granulosa    of, 
940. 

aection  of,  939,  940. 

atractare  of,  939. 

vesicles  of,  939. 
Overwork  in  schools,  410. 
Ovum,  940. 

of  the  cat,  940. 

of  the  mammal,  940. 

of  the  rabbit,  945-949. 

the  fertilisation  of  the,  943, 
944. 

the  maturation  of  the,  941. 
Oxyuris  vermicularis,  129. 


P. 

Pack,  437. 

dangers  of,  432. 
Pain  as  elicited  by  diagnostic 
manipulations,    its    sig- 
nificance, 84. 
in  enteric  fever,  468,  470, 

472,  475. 
in  general,  109. 
Painful  affections,  the  relief  of, 

965. 
Pains,  growing,  54,  110,  113. 

in  general.  109. 
Palatal  paralysis,  diphtheritic, 

635. 
Palote,  cleft,  20. 

in  infancy,  20. 
Pallor,  its  significance,  100. 
Palpation  in  diagnusis,  84. 
Pancreaf,  .17. 
Pancreatic  secretion,  67. 
Papain,  or  ]iapayotin,  973. 

in  diphtheria,  671. 
Papyraceous    feet  us    described, 

923. 
Paralysis.  116,  117. 

cerebrn),  in  thenowly-liorn, 

266,  267. 
facial,  263. 
hysterical.  398. 
in      cerebro- spinal      fever, 

52y. 
in  enteric  fever,  472. 
infantile,  ll.*). 
one-side<l,  1 1 J. 
of  the  arm    in  the  newly- 
born,  208. 
pspudo-bypertrophic,      98, 
112,  117. 
Parish,    Dr.   W.   H.,   on    wet- 
nurses,  330. 


Parotitis,  787. 

abscess  in,  770. 
causes  of,  768. 
defined,  767. 
diagnosis  of,  769. 
epidemic,  768. 
etiology  of,  768. 
idiopathic,  768. 
local  effects  ot,  768. 
metastasis  in,  767,  709. 
names  of,  767. 
pathological    anatomy    of^ 

7«S. 
prognosis  of,  770. 
symptomatol<^y  of,  708. 
synonymee  of,  707. 
treatment  of,  770. 
varieties  of,  767. 
Parvin,  Dr.  Tbeophllns,  on  in- 
juries of  the  new-bom  child, 
258. 
Passage  of   bacteria    into    the 

fcetal  oirculatioD,  226-230. 
Pasteur,    Dr.   Wm.,   on    fever, 

417. 
Pasteur,   Louis,   bis  iltnstriooa 

discoveries,  147. 
Pasteurisation,  977. 
Patent  foods,  311, 315, 318, 321, 

310. 
Paternal  influence  in  prodaoing 

diseased  offspring,  220. 
Pathogenetic  qualities  of  bac- 
teria, 188. 
Pathology.     See  the  names  of 
various  diseases  in  this  index. 
Pearls,  epithelial,  3. 
Pediatrics  as  a  specialty,  1,  2. 

the  study  of,  9, 
Peligot  and  Reiset  on  milk,  389, 

290. 
Poliosis  rheumatica,  802. 
Pellucid  area,  948. 
Pelvis,  38. 
Penis,  40. 

Pennise,  Dr.  R.  A.  F.,  on  the 
care  of  newly. born  children, 
236. 
Pepsin,  968. 

for  tape-worm,  973. 
in  diphtheria,  671. 
Peptonized  milk,  317,  340. 
Peptonum  siccum  in   bacterio- 
logical culture-media,  177. 
Percussion  of  the  bead,  95. 
Perforation  of  the  intestine  in 
enterii^     fever,    454, 
468,  491. 
in  the  foetus,  232. 
Pericarditis,  126. 

from  periostitis,  126. 
pyremic,  126. 
rheumatic,  126,798. 
Perichondritis  of  the  arytenoid 
cartilages  in  or  after  enteric 
fever,  466. 
Pericranium,  11. 
Perineum,  43. 
Periosteum,  46,  110. 
Periostitis,  110. 
Peritoneum,  33. 

Peritonitis  in  enteric  fever,  469, 
491. 
tubercular,  85,  86,  127. 
Perityphlitis,  it^seat,  36. 
Permanent  teeth,  -{75. 
Pernicious  intermittent,  834. 
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ParpOMless  morcmenti,  infkn- 

tile,  &7,  &8. 
Purpuric  erytb«ma  in  rbeoma- 

tism,  802. 
Pyamia,    how    distingaiahabl* 

from  rheumatiam,  810. 
Pyelitis,  UW. 
Pygopagus,  (131. 
Pyramids  of  Malpighi,  37. 
Pyrexia,  417,  »76. 

it«  fligDifioance,  426,   426, 

427. 
its  BtagM  and  typM,  427. 
ita  treatment,  »61,  976. 
of     obildbood     contrasted 
with  that  of  adult  life, 
425. 
■ymptoms  of,  427. 
Pyrogen  eais,  421. 


Q. 

Qnalifioationi  of  a  aorH,  347- 

3ao. 

of  a  wet-nurse,  330. 
Quality  of  food,  275-32». 
Quarantine  in  pertunii,  716. 

in  yellow  lever,  87S. 
Quinine  in  dengue,  898. 
in  diphtheria,  6&9. 
in  enteric  fever,  486. 
in  malaria,  848. 

dose  of,  849. 
in  scarlatina,  575. 
ita  routine  admiuiatraUoD, 

969. 
ita  useleaaoeea  in  cerebro- 

apinal  ferer,  554. 
rectal    administration     of, 
850. 

R. 

Rabbit's  ovum,  945,  949. 
RabeuhorBt'e   classification     of 

the  bacteria,  150. 
Race,  ita  influence  on  diaease, 

132,  146. 
Rachitic    oedema,    bow   distin- 
guishable from  rheuma- 
tism, 810. 
pelvis,  38. 
rosary,  86. 
Rachitis,  5,  24,  64.112,  123. 
as  a  cause  of   various  ob- 
scure aymptoms,  381. 
blood-vessels  in,  5. 
dentition  in,  382. 
in  the  wet-nurse,  332. 
of  the  fcetua,  230. 
sigoa  of,  85. 
Radiation,     monstrositiea     by, 

924. 
Radius,  its  development,  48. 
Ratio  of  cbest  to  head  in  size, 
55. 
of  heart  to  aorta,  64. 
Ratios  'if  growth  to  weight,  53, 

54,  88,  89,  90. 
Rectum,  41. 

tbermometry  of  the,  101. 
Recurrent      fever,     congenita), 
229, 
tyiihuB.       See      Relapsing 
Fever. 
Reflex  movements,  56,  68. 


Reflexes,  ontaneoaa,  in  enteric 
fever,  473. 

tendon,   in    enteric    fever, 
472. 
in  diphtheritic  paraly- 
sis, 633. 
Regimen  of  the  sick,  345. 
Reiset   and   Peligot    on   milk, 

289,  290. 
Relapsing  fever,  504. 

appetite  in,  507. 

tnoteria  of,  505,  509. 

bilious  form  of,  509. 

causes  of,  505. 

oomplications  in,  607,  609, 
512. 

contagion  of,  605. 

eoavaleeeence  from,  613. 

definition  of,  504. 

delirium  in,  508. 

diagnosis  of,  509,  610. 

diarrhcea  in,  509. 

disinfection  in,  511. 

•pietaxia  in,  607. 

eruptiona  in,  610. 

etiology  of,  606. 

headache  in,  508,  512. 

heart  in,  506,  512. 

history  of,  604. 

hygiene  in,  511. 

Jaundice  in,  507,  61S. 

jointa  in,  508. 

liver  in,  506,  507,  510. 

medication  in,  612, 

morUlity  from,  .^09,  511. 

nervous  system  in,  508. 

nosebleed  in,  507. 

nourishment  in,  611. 

pain  in,  508,  513. 

pathology  of,  505. 

prognosis  in,  511. 

polae  in,  507. 

relapaes  of,  606. 

■leeplessness  in,  512. 

Bpleen  in,  506,  507,  610. 

symptoms  of,  506. 

synonymos  of,  504. 

temperature  in,  507,  509, 
512. 

tongue  in,  507. 

treatment  of,  511. 

types  of,  509. 

vomiting  in,  513. 
Remedies,     administration     of, 
967. 

classification  of,  957. 

in  general,  956. 
Remittent  fever,  479,  842. 
[See  Malaria.) 

how  distinguished  from  en- 
teric ferer,  479. 
Renal  disease,  «,  129. 

in    dipbthvria,    603,    618, 
626. 

In  scarlet  fever,  571,  578. 
Reprice,   the,    in   the  cry  and 

breathing,  107. 
Respiration,  25,  26,  56,  66,  67. 
{Sff  also  Breathing  and 
Cbevne-Stokes.) 

artificial',  249. 

establishuient  of,  236,  248. 

in  fever,  431, 
Respiratory  organs,  medication 

of  the,  977. 
Respiratory  system,  122. 

in  typhoid,  465, 


Retarded  dentition,  02,  376. 
menstruation,  390. 
walking,  92. 
Reraeeination,  753. 
Rex,   Or.  0.  P.,  on   parotitia, 

767. 
Rheumatism,  110,  786. 
acute,  785. 
age  in,  ?91. 

alkalies  in,  817,  818,  819. 
ansemia  of,  806,  820. 
anatomioal   oharaot«rt    o^ 

792,  793. 
ankylosis  following,  814. 
arthritia  in,  788,  795. 

{See    alao    Rheomatotd 
Arthritia.) 
articular,  of  thefoetuB,  229. 
bacilli  of,  793. 
causes  of,  787. 
childhood,  its  pMoliuitiei 

in,  786. 
chill    aa  a  causa   of,  787, 

792. 
chorea  in,  803,  814. 
chronic,  821. 
definition  of,  785,  787. 
diagnosis  of,  809. 
diet  in,  820. 
digitalis  in,  819. 
duration  of,  818. 
efl'ects  of,  786. 
embolism   and    thrombosis 

in,  805. 
endocarditii  in,   786,   797, 

811. 
erythema  in,  802. 
etiology  of,  787. 
examplee    illustrative    of, 

806-809. 
family  history  in,  113,  789- 

791. 
fibrous  nodules  in,  786,  801, 

813. 
fcetal,  220. 

bead-troubles  in,  805. 
heart-disease  in,  786,  794, 

797,806,812,817,  819. 
heredity  of,  113,  789-791. 
hot  springs,  their  waters  in 

chronic  cases,  821. 
iron  in,  820. 
joint*  in,  796. 
manifestations  of,  7SS,  806. 
meningitis  in,  805. 
microbes  of,  793. 
morbid  anatomy  of,  793. 
muscular  exercise  as  a  pre- 
disposing cause  of,  767. 
name  of,  785. 

nervous  symptoms  of,  805. 
nodules  in,  785,  801,  813. 
of  the  foetus,  229. 
opium  in,  SI9, 
pain  in,  815. 
pathology  of,  792. 
peculiarities    of,    in    c;'.:U' 

life,  785, 
pericarditis    in,    788,    7'.;, 

795,  798,  811. 
perspirntion  in,  797. 
pleurisy  in,  799. 
pneumonia  in,  799. 
poison  of,  793. 
predisposing  causes  of,  787. 
prevention  of,  821. 
prognosis  of,  612. 
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^M 

^^V          BhtamKitio),     panorUi     try- 
^^^                        tbeuia  in,  803. 

BnlMlta,  lofluvnoeof  MX  Id,  Ki^S. 

S««Hct  rarer.  oonditloBi  fkroi*          ^^H 

Inrui'in  of,  MV. 

Init,                                           ^^M 

^^B                 I'^wuiin  nliiftken  Tor,  8|0. 

UMulof,     tu     difftnocM 

eoBUmluin  of,  550.                           ^^^| 

^^m               nobitU  iui*tkk«n  for.  6U: 

from,  CM, 

MDTBlaion*  in,  57(>,                         ^^^| 

^^H                 utiHn  mud  ifat  BftllcylAU* 

iBOrlftllty  from,  i9h. 

oorjtft  uf,                                          ^^^1 

^H                                   »I6. 

UBinea  of,  03-1. 

definition  nf,  555.                               ^^^H 

^^1                   Kktktiual,  I»Tl),  7SS. 

{irvilruinM  uf.  AflV,  099, 

diaKnuaiB  of,  671.                               ^^^H 

^^H                   Mrafiilaiu     rwvllingi    um- 

prof(ii»«ii>  in,  (HIS, 

^^^H 

^H                        Uken  r<»',  810. 

|>ula«  tu,  <1vn. 

dipliihvnlid  ivaiiiluuiB  in,           ^^^H 
504,  b6ti,  :iflii,  5T4,  007.                ^^H 

^H                        MX 

ra*b  t'f,  09 1,  fiS3. 

^^H                   ttUHncas   lit   Ivtidmia   fniiUi 

ralBpae  In,  Al>8. 

diainfwtlun  In,  501,  575.                  ^^H 

^H 

■nrlat  hvwT,  ltd  Jifferenc«a 

diaretioa  tn,  579.                                 ^^^| 

^H                 Ktluulant*  in,  Hl«. 

I'rooi,  AU9. 

dropay  of,                                             ^^^^| 

^^1                   ■jrmplnm*  uf,  TKA,  7V4,  BtlA. 

IPS  ill,  fl!lN. 

ar.lniiibln>  nftrr,  570.                      ^^^^| 

^^H                 ■jrphllli  «f  tl]«  boBM  taia- 

■vni  tbroat  in,  60&. 

efililfrmin  of,  559,  560.                     ^^^H 

^^B                   uk«o  fnr. 

■tRgi)     of     oniiiUon,     000, 

eruption  iff,  5AZ,  505,  607,            ^^^| 

^^B                 toraperkBieBt  in,  791. 

69*. 

^^M 

^^H                 T«mp«raiar«  in,  790.  HStt, 
^^H                UbqIboo*  nodolM  in,  7^0, 

of  inoubatioB,  889. 

ttia\ngy  of,  550.                               ^^^| 

of  InvuloB,  0n9. 

«yp<irouble*  in  and  attttr,            ^^^B 

^H 

ijnnptomaoreniptivQiUfo, 
094. 

^^H 

^H                 tbramlKMi*  In.  793,  8IS. 

feSrila  lyniirfoma  of,  675.               ^^^H 

^^B                 MB|tu«  tn.  797,  81i. 

lynonynif*  of.  034. 

^^1                 Um^illitix  in,  7Sii,  huO.  All, 

til  null  in,  095. 

^^^H 

^^H                   IrKntininoihililx  of,  to   uff- 

Iiinguii  iti,  000. 

gr.j|tn|i)ty,  tie.,  ISS.                         ^^^| 

^H                       •prlnic.  11^  7SV-TSI. 

ireNliBDlil  uf,  700, 

lituirt  in,                                                ^^^H 

^^H                   tmlnient  "f,  Xl),  ^21. 

urtor  in,  69A, 

hiftury,  555.                                        ^^^^| 

^^P                   WhlphMB'R   table   illoctTm- 

voniittai;  is,  095. 

tmiiiunily  from,  MS.                      ^^^H 

^^M                       live  i>f  iraBtmenl.  81ft. 

RubvoU.     ,S"-  Mt->alM. 

iBfllbalii>n  of,  501.                             ^^^H 

^H           BbeuDutofJ  nrthritit,  K2Z. 

Ruki  fur  fiwllug,  273. 

InoculatioTi  ivUh.  557.                     ^^^H 

^^K                 mib1<idI«kI    «banetcri    of. 

Unpturo  of   th«  colon,  Intim- 

inun«(iuD*  in.  591,  578.                  ^^^H 

^H 

otariDo,  282, 

In  at«ro.  22H.                                   ^^^B 

^^B                 etuHM  of,  833. 

Irr«pi1nr  typff  of,  508.                   ^^^B 

^^H                 dflSnitioo  of,  832. 

ifolation  of,  501,  575,                      ^^^| 

^^M                 diigaatit  of.  H3I1. 

S. 

kidn«vt  in,  122,  604,  57C,            ^^M 

^H                 «tiolujj  of,  9SS. 

^^M 

^^1                 ikarbld  BBBtomy  of,  622. 

(^■•tdlo-bAok    ourvatur*   ttt   tb* 

nuUlgnanl  (orm  uf,  509.                  ^^^B 

^H                pKtholfR.v  of,  dit. 

kjiinnl  oolitiiin,  9!f. 

^^1                  prOgnMl«  of,  8t3. 

Saint  Itin'iic  twin*,  9S0, 

^^1 

^^H                   ^iB[ilain*  uf,  832, 

Halaain  laitiriilaiim*,  131, 

ncnrario  iudldo  in,  674,                 ^^^H 

^^m                    tr«MiDrB(  of,  8X3. 

Salii;in  nnti  Ihn  MtllojhalM,  810. 

milk  fl«  a  rpUir'K  fur,  657,              ^^^H 

^B          RhjUin  uf  brnrthlng,  Sb,  2t, 

fatii-flinnciki  in  MBrUtina,  S74. 

mortality  from,  674.                          ^^^H 

^H               M.  S«,«T.  123. 

Bnlivarjr  vrcrvtinD,  07. 

lu  iiillui'0<.'<Hl  t«y  for-           ^^^H 

^^1              (.%-r  ■!•»  CbejnO'Stokf*.) 

SBRltArIa,  rmutioDi  with   rogaH 

i-rly,  *iU:,  5.W.                        ^^H 

^^B          Rlbt,  bcMtlBic  of  the.  M. 

to  Iha  vhoitw  of,  407. 

sepbrill*  of,  123,  504,  670,            ^^M 

^H           Riokct*.     6'*^  Ituhitls. 

.Snroina  (tboiniua),  Ift2, 

^^M 

^^1            Kiilge*.  P^iblnitic,  fiiV. 

^an-oliiotk>  acid  n  poailbU  OBtiao 

BarroiM  iydam  in,  570.                  ^^^B 

^H           RilkChnrtin*.  930. 

of    th«    «««*•    of   fatigiM   In 

of  th«  falnf.  22B.                            ^^H 

^^H           Rok)t*nik/'i  opinion  u  to  tba 

gmwiog  ebiUlr4n,  56. 

oosat  of,                                            ^^^B 

^^B              oflMt*   of    [uiit«rnal   iuipt«t- 

Sirooma  of  tho  kldnoy,  ISO, 

patbolorieal    kn«toBiy    of,           ^^^B 

^^K            tfoo^  193. 

Se»1p.  n. 

M.i.                                           ^H 

^^H       X«Mi7'.    ntBhlli^    lU    ilgnlll- 

bloo-l-tumor  of,  97, 

pBtboloxy  of,  60S.                           ^^H 

^^F           «ua«,  B*. 

HouDd*  n{,  302. 

piloc*r|i|ne    In     napbiilUi            ^^^^ 

^H           BoMoU  oitldamtoA.      .fr^    &«• 

^iftpubi  in  lnf»nay,  45. 

ovinplicationB  uf,  5TII.                    ^^^H 

^H               bolk. 

Soiulatina.     ,SVr  >^ear|pt  P«r«r, 

portabillly  of,  hid.                         ^^H 

^H             Hutoh,    Dr.   T.   M..    on    tnful- 

Sckrlelirinl  di]'bth>!ri«,  iAl,  MS, 

fMitoaiinin  idtlurate  in,  577,              ^^^^| 

^^P                 fBCfllnjt  unit  wi-uiiing,  ZTO. 

A«tf,  574,  007, 

)irivli«]H>*iti<>n  lo.  55 H,  559.            ^^^H 

^H            Rblhrin,  ItHJ. 

rbnuniati'Ri,  7fi>f. 

pravoniion  nf.  500,                             ^^^H 

^H           Rounil  wnrin*.  129,  972. 

SMrlatlnotif  »«tihriti>.  571, 578. 
nlfiiiral     effativna     in. 

profiioali  of,  573.                             ^^^B 

^H            Rnbcraollnn,  981. 

propbylaiif  of,  604.                        ^^^B 

^m        B«b«iu,  eiM, 

122. 

pii1*o       507.                                   ^^^H 

^H                          BC«  IB, 

bbnryngirli,  107. 
SoBrlai  fcrcr.  ^^S. 

qHlnlne                                            ^^^B 

^^B                  Blbuminurla  In.  fl90. 

ruular  type  nf,  605.                       ^^^B 
reuUoB*    to   tb«    Ilandon           ^^^B 

^^H                 bBolohs  ot,  690. 

Bjt"  in.  .^5tf. 

^^H                 my>«i  iif.  187. 

Blliiitn)  nil  rift   In,  5IM,  A70, 

diF«>a*9,                                         ^^^H 

^^B                 coiB)>tlQatloQi  Id.  t91,  7M. 

578. 

r1)«aiiinU»ni  after,  57n,  788.            ^^^B 

^^H                c»&titi{i'>n  of,  fUI7. 

KlimonUrjr  inflt  In,  570. 

rahrlla,  it*  dlffvninoo  from,             ^^^| 

^^H                 <J«lBitlon  of,  88-1. 

kflMtunio*!    «b«nct4rii    uf. 

^^M 

^^H                dt^ffuaniRtton  in,  093. 

5A3. 

■alivylio  aoid  in,  571.                      ^^^H 

^^H                dtajptotia  of,  898. 

uiittn*  uf.  SAM,  .'i0D. 

•«iMin  of  tb«  jMir  for,  661.              ^^^| 

^^H               divt 

nuiipyiin  Iq,  570. 

around  altBck«  uf,  502.                       ^^^H 

^^B                «pid«iBtva  of,  <UM),  687. 

hallAiluntM  In,  601, 

aaijuolp  uf,  509,                                   ^^^B 

^^H                  ttn^ition  of.  n90. 

brain  in,  50-1. 

asK                                                     ^^^B 

^^B            «<ii'Wej-  uf,  rtsr. 

I'BiiniM  nf,  550, 

auMll-pox,    ita    dllTarMCOa              ^^^| 

^^fl                 k'ioiU  Ib.  69i,  497. 

chliintta  uf  jiutAab  la,  677. 

^^^H 

^^B                     hiitnry  r>f,  ti^i. 

oukt-wator    tmitmvnt     of. 

•orolhroBl  Is.  660,  504, 508,            ^^H 

^^H                  biAubiittvu  ilBgu,  H^9,  A99. 

570, 

^^H 

^^H                  Infectiou'iiMa  of,  06*. 

eoBi|dieali<Mia  of,  509,  577, 

atlmnlaata  in,                                   ^^^B 
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Soviet  fever,  ausceptlbilit;  to, 
559,  562. 
Bymptoine  of,  565, 
BjDODymes  of,  &55. 
temperature  of,  666. 
throat-Bymptomi    in,   6ft6, 

5M,  566,  568,  56»,  677. 
treatment  of,  674. 
types  of,  565. 
arsmic  symptomB  in,  679. 
arise  in,  567. 
varieties  of,  565,  568,  569. 
TiniB  of,  556,  557. 
SohiEOmyoetes,  150. 
SchooU,  overpresinrs  in,  410. 
Sclerema,  109. 

how   diBtinguiBhable    from 
eryBipelsB,  780. 
Bootioais,  3. 

Scrofula  a«  related  to  tubenni- 
lOBlB,  4  OS. 
in  the  wet-Duru,  3S1. 
its  geographical  range,  etc., 
146. 
Scrotum,  41. 
Sea-bathing,  367. 
Seat-worms,  129,  972. 
Second  summer,  341. 
Section  of  the  body,  20. 
of  the  head,  14,  16. 
of  the  neok,  21. 
Slguin,  Dr.  E.,  bis  nbRcrvatlons 
on  the  effects  of  maternal  im- 
preBBioDB,  192. 
Seminal  granule,  943. 
SenBo-porceptionB  in  early  in- 
fancy, 62. 
Septic  vibrion,  154. 
Septicnmia  of  tbe  foetus,  229. 
Sequels  of  enteric  fever,  476. 
Sero- Bangui  neous      Infiltration, 

258. 
Serous  envelope,  952. 
6ewer-gat>  as  a  vehicle  of  diph- 
theria, 581. 
Sexual  excitement  as  cnuBed  by 
improper  food,  345. 
precocity,  93,  390,  392,  410. 
Shakespeare,  Dr.  B.  0.,  on  chol- 
era infectiosa,  900. 
on   practical   bacteriology, 
1*7. 
Shedding    of    the    temporary 

teeth,  375. 
Shoes  of  children,  370. 
Siamese  twins,  9;!6. 
Sick  child,  the.  Mi. 
Sickness,  management  in,  354. 

signs  of,  350. 
Sick-room,  349.  351,  361. 
Sight  in  early  infancy,  62. 
Sigmoid  flexure,  35. 
Significance  of  heightened  tem- 

pernturc,  425. 
Signs  of  dixea^e  in  a  wet-nurse, 
333, 
of     sickness     in    childrsn, 
350. 
Sinus  terminalis,  953. 
Sinuses  at  birth,  12. 
Skeleton,    development    of,    38, 

45. 
Skin,  71. 

as  influenced  by  maternal 

impressions,  210, 
in  fever,  419,  429. 
in  typhoid,  473. 


Skin-diseasee,  as  related  to  teeth- 
ing, 385. 
how     diwri  mi  Dated     from 
small -pox,  738. 
Skoda's  tympanitic  percoBBion- 

sound,  123. 
Skull,  bydroeephalie,  12,  95. 
infantile,  2,  3,  12. 
rachitic,  95. 
Slavering,  380. 
Steep,  Ulking  in,  131. 
terrore  in,  121. 
walking  in,  121. 
SleaplcM&esB  in  relapsing  fever, 
512. 
in  typhoid,  487. 
Sleep-walking,  121. 
Slow  poise,  the  aignlfieuioa  of, 

104. 
Small  int«stine,  35. 
Small-pox.     See  Variola. 
Smell,  the  sense  of,  in  early  in- 
fancy, 63. 
Smith,  Dr.  J.  L.,  on   cerebro- 
spinal fever,  514. 
on  diphtheria,  580. 
Social  condition  aa  infinencing 

disease,  1.15,  408,  413. 
Sodium  bentoate  in  diphtheria, 

669. 
Solid  culture-media,  178. 
Solutions  used  in  the  staining 

of  bacteria,  161. 
Solvents  in  diphtheria,  670. 
Somatopteure,  948. 
Somnambulism,  121. 
Sordes  in  enteric  fever,  488. 
Sore  throat,  128. 

{Ser  also  Diphtheria,  Rubella, 
Scarlet  Fever,  and  Tonsil- 
litis.) 
South     Carolina     twins,    the, 

932. 
Soxhlet's  steriliting  apparatus, 

298,  371. 
Spasms,  carpo-pedal,  121. 
Specific  treatment  of  typhoid, 

495. 
Spermatozoa,  942. 
Spina  bifida,  98. 
Spinal  column,  43. 

cord  in  diphtheria,  613. 
curvatures,    abnormal,    97, 
98. 
normal,  43,  44. 
SpirilH,  156. 
Spirillum,  155. 
Splanchnic  layer,  948. 
Splancbnopleure,  948. 
Spleen,  36. 

enlarged,  85. 
in  diphtheria,  617. 
in  enteric  fever,  470. 
in  malaria,  840. 
in  yellow  fever,  865. 
Splenic  fever  of  sheep,  bacillus 

of  the,  153. 
Spoiled  children,  348. 
Sponging  in  general,  959. 
in  typhoid,  436,  492. 
Spontaneous  dislocations,  475. 
Spores,  tbe  staining  of,  for  mi- 
croscopic study,  168. 
Spotted    fever.      See    Cerebro- 
spinal Fever. 
Sputum,  absence  of,  in  diseases 
of  respiration,  122. 


Stuning  of  microbes,  180,  162, 

168. 
Standing,  61. 

Star-flsh,  feKiliiation  of  OTum 
in,  944. 
polar  cells  of,  941. 
Steam  steriliser,  174. 
StenosiB  of  the  laiynx  afl«r  en- 
teric fever,  466. 
Sterilitation  of  food,  294,  298, 

301-S05. 
Sterilixed  milk,  317,  371. 
Steriliting  apparatus,  bacterio- 
logieia  studies,  173,  177. 
for  in&nta'  food,  299. 
Stemp-cleido-mastoid     mnxele, 

Iqjuriea  of  the,  265. 
Bt«rnopagu8,  937. 
StiffnasB  of  tendons  after  rheu- 
matism, 795. 
Still-birth,  apparent,  247. 

from  syphilis,  221,  225. 
Stimulants    in    children's    di*. 
eases,  819,  971. 
in  diphtheria,  658. 
in  fever,  437. 
in  scarlatina,  577. 
Stomach,  34,  68. 

capacity  of  the,  295. 
development  of,  34. 
Frolowski's   investigations 

on,  273,  295. 
in    diphtheria,    611,    616, 

623. 
its  physiology,  68. 
Stomatitis,  127. 

in  teething,  383, 
Stone  in  tbe  bladder,  130. 
Stoves,  363,  364. 
Strabismus  as  a  sign  of  cerebro- 
spinal fever,  530. 
Streak,  the  primitive,  946. 
Streptococcus  (the  genus),  151. 
Stricture  of  the  colon,  its  seat, 

35. 
Strippings,    their    richness    as 
compared  with  that  of  other 
milk,  289,  290. 
Strumous  disorders  of  puberty, 

402. 
Strychnine  in  diphtheritic  pa- 

ralysiB,  673. 
Stupor  in  cerebro- spinal  fever, 
531. 
in  enteric  fever,  470. 
in  typhus  fever,  499. 
Subional  membrane,  954. 
Sucking -cushions,  17. 
Sugar  in  infants'  food,  324. 
of  milk,  325. 

teuts  condemned,  383,  387. 
Sulphur  bath,  35S. 

for    rheumatoid    arthritis, 
824. 
Sulphurous      mineral      waterF 
their  use  in  chronic  di^ 
orders  of  puberty,  406. 
their  use  in  rheumatoid  ar- 
thritis, 824. 
Sunlight,  361. 
Sunstroke,  439. 

Superior  vesical  artery/  its  de- 
velopment, 250,  257. 
Supernumerary  teeth,  377. 
Supcrsiitions    about     teething, 

386. 
Sweating,  its  significance,  106. 
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^^m          flynpMmt.    Sr»  ths  oaniM  of 

Toelli,  niiiljKMltlon  of,  379. 

Tbrooibua  of  tlic  du«tui  artari-           ^^^| 

^^m                      th«   ruiniii  dianuM  in 

jiantinnenl.  S1U, 

^^H 

^^1                       Ihit  indax. 

■bvddinit  «f  flr*l.  37S. 

nroautoruiii,  3AI.                            ^^^H 

^H                     of  r«ver, 

•iipvrDonirrnnr,  ^77. 

blirod  in,                                   ^^^H 

^H           Brai!«)>hKlua,  935. 

(Set  kIm  liontilinn.) 

eauH'ii  of,  203.                          ^^^| 

^^1           Byneoi'E  uf  Ihr  newljr.bom,  2i0. 

TMtbing  M  tbi>  amtv  of  dis- 

UaatiuMil  uf,  203.                    ^^^| 

^H            6Tni>|>b(hft)»il«,  V.16. 

Mur,  7&. 

Ttiruah,  134.                                           ^^M 

^H             iynoU.  V3£. 

delBvn],  112,  S7*. 

Thyuiud  fjlmiil,                                            ^^^^| 

^H            fi/adia,  S3&. 

dlMrrlxrii  in,  »43. 

Tibia,  dovclupuiKUl  of,  (9.                    ^^^H 

^^B           Syubilitt    m   b   pshm    of  itill- 

illMT'terB  of,  XM.  379. 

Tied  tongue.  IV,  121.                             ^^H 

^H                         birtb«,  231.  S», 

iU  effrrt  DO  thti  fo-rn*,  319. 

Tubaoeo,  ita  uae  in  anrty  life,  411.           ^^^| 

^^B                   ■■    An    InhvrUad    duiwio. 

niBDrticntncnl  of,  'S$i. 

Toilal,                                                           ^^H 

^H 

nitilti)il(),  Sn, 

Tul1<it-|iuiid<!r«,  SM.                                ^^^H 

^H                 bftciiraiof.  107. 

prot'K'iiiHt,  37*. 

Tongae,  defects  of  Ibe,  19.                      ^^H 

^H             r«uu.  221. 

r«t«rd«>d.  92,  3;«. 

In                                                            ^^H 

^^H                            ilin^notU  (kf,  322. 

■opcraliti'ina  about.  .'!J*6. 

Tnntcun-Iir.  ID,                                                 ^^^| 

^^^^_                c«tcocb«ndrlll(  tn,  US, 

•.vtnptoinatnliifry  of.  ^"9. 

Tnnie  remeiliFii,  bAP.                                  ^^^^| 

^^^^ 

tr«atinefit  of,  3SS. 

Tonaillllt*.  126                                        ^^M 

^^^^^P              progtMifU  aC  SU. 

Tenpontiure,  chart*  of.  in  on- 

In  rbcunialimi.  80A,                       ^^^H 

^^^^^^                      IrtAtlUOBt  of,  2t5. 

lerk  fovar,  4&3,  4<I0, 

ToDflln,  nnat»myof.  20.                           ^^^| 

^^H^                 fmiii  vacaiuUioo,  747. 

4ft2.  4;«. 

T'totb-rnali.  77.                                            ^^^H 

^^H                  »ogrBphieal  isDgo  of,  H4. 

tn  relaiwlog  fovor,  648. 
in  t^pnna,  49fl. 

Topograpby  of  the  bodr,  33,  t4,           ^^H 
SA,  28,  30,  32,  31.                       ^^M 

^^H                         rhfuinfttflMit  811l 

in  JO  How  ft>r«r,  8A4. 

nf  Ibfl  nock,  33.                              ^^H 

^^M                  lit  UiB  i««UDar»,  333,  3?t4. 

dally  curve  nf,  lltZ. 

Torticolli*,  32,  97.                                  ^^H 

^^H 

in  <l)soMc.  »».  42&-IZ7. 

tranmatio,  216,                               ^^^| 

^^1 

in  typbolil,  402. 

Tonoh,  Ibe  aenae  of,  in  oarty  la>           ^^^H 

^H 

{Sff  alM)  under  tb«  namea  of 

faney.                                                  ^^^H 

^^H 

TnKwmia.     Set  BlM)d-|K)liDn.               ^^^H 

^^V          Tablv  for  lh«  dlffi-TrntlBl  drnx- 

indabililjr  of,  a  fcatoro  in 

Tr*««,  the  ]iriiullive,  949.                       ^^^| 

^^H                              ao»U    uf    r«lB]>iini( 

tho   dIi>«B«*a   of   young 

Traeh(>'>-bi'niii-liiH|     Klandl     Ib            ^^^^| 

^^^^^                      fovor. 

ebildrvn.  426. 

Rbo«]>inc.oouitb,  710.                        ^^^H 

^^^^^B                of  rubellk,  n  wilei,  ktid 

norma),  71. 

Tnohroioiny,  23.                                   ^^^| 

^^^^^P                       Hkrlot  fi>r«r,  t99. 

uf  th«  nurMry,  3M. 

Training,   mental,    mon»],  »ud           ^^^| 

^^^^^            of  defMta  of  lb«  opfHir  «s- 

Tsmnond  b<iQ«,  16. 
TrnxlameH    of    tb«    nbdomon, 

pbyilCKl.  409.  4U.                      ^^H 

^^H                       ti«Biitio«  dno  to  tnatortiBl 

of  firle  of  tbo  upMf  obuaea,          ^^^| 

^^H                      im|tr*Mions.  2n.^. 

83. 

^^1 

^^H                   of  flnt  uiuDirtruatiaDt,  391. 

Tondon  radexca  In  dlphlhtrlUu 

Trailer,  hyatfrlral,  .^97.                         ^^H 

^^H                    of  infMilile  Ti«i)cl>U,  i2. 

jMinJjaia,  A35,  073. 

Tranafn>iun  tif  bloud.  9AA.                       ^^^^| 

^^H                    of  rulc9i  for  fecdUiKi  27.1. 

In  tulorie  fev*r,  472. 

TraoauiwiUin     uf     dionua     by            ^^^| 

^^^1                    •huwinn  rttbUirv  BlHiof  tbc 

Tondon-atllfnoaa  in  rhauinaUim, 

hrri^ity,                                  ^^^| 

^^B                         bi-Ml  and  ■•h«iM,  HI. 

7»5. 

bv   Biitk   na  a  vnbi«ll^             ^^^| 

^^^B                   «b'>iiin^     (iiC'liliciiniHi     of 

TenilA  anadldjiiin.  92.'i,  93$. 

^^H 

^^H                         loaii'oraliitr,  10.'!. 

ao»h«tuili[ljtii&,  1126. 

Traumatiain  of  thi^  fn-tiia,  332,              ^^^H 

^^B            TkbliM  (ir<]nft<FU«up|ii>i<i>l  li  bo 

kaUdidynia,  V36.  tt3S. 

TreatiHont    of   dJM««e    by   lb*           ^^^H 

^^^B                         duo  to  niatnriiHl   imprca- 

(S*r  alao  Joints  To koa.) 

Nklo,  U6A.                                    ^^H 

^H                 iioDf,  ist-arj.  iioA,  21)7, 

Toratolojcy.  933. 

of  ni-rvvut  iliaordera  of  fa*           ^^^H 

^H                         lOB,  20V,  210. 

Dlorntiirc  tif.  933. 

male  putieny,  JIA.                        ^^^^ 

^^H                  of  tcraperalurM  in  Ijrpboi 

TtrmiDat  tinua,  V63. 

■Iieeifir,  of  lyphuid,  496.               ^^H 

^H                      Fcrcr.  4Vfl. 

T«rror»,  iiooluniftl,  121. 

(St*  al«o  under  the  dbbm  of            ^^^| 

^^H                  ibowiog  arcngH  of  bdghl 

TMliel«.  doMont  of  tba,  31, 33. 

diaaaaoa  In  tbli  Index.)                  ^^^| 

^H                      uhI  w«icht,  53,  64,  8$, 

Teitklfi!,  43. 

Tt«mor  Id  aalerio  fever,  4M.              ^^H 

^H                      90. 

Tetaous  of  iLo  newly-bors,  13S. 

TrUogle.  HasMlbub'*,  .<U).                  ^^H 

^^H                 chowjng  iviulu  from  vui- 

Tvtuny.  121. 

Trieblnoala,   bow  diatingulahed           ^^^| 

^^H                      oua  oiotbcfiU  of  uoftiitig 

Tetmp'iua  miinBt«r«,  933. 

frun  typhuid,  461.                             ^^^H 

^^^^                     rhounifttlam.  818. 

Theoa  rolliouli.  Vto. 
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TaborouIoBii  of  puberty,  402. 

of  the  breut  in  the  wet- 
nurse,  331,  .^35. 

Borofula  OS  a  eauM  of,  403. 

tendencies  to.  111. 

treatment  of,  404. 
Tubes,  Eimarcb's,  1B3. 

feeding-,  298. 
Tumors,  internal,  diagnosis  of, 

85. 
Turkeys,  diphtheria  in,  S93. 
Turpentine  in  diphtheria,  617. 
Twins,  joined,  932, 
{Set  Joined  Twins.) 

Siamese,  936. 
Two-headed  Nightingale,  930. 
Tympany  in  enterio  fever.  489. 
Typhoid    ferer.      .See    Enterio 

Ferer. 
Typho-malaria,  842. 
Typhus  fever,  497. 

anatomical  oharaot«rs  of, 
498. 

causes  of,  497. 

contagion  of,  498. 

definition  of,  497. 

diagnosis  of,  499. 

etiology  of,  497. 

history  of,  497. 

hospital  treatment  of,  498. 

bow  distinguished  from 
hemorrhagio  small-pox, 
500. 

macalse  of,  498,  499. 

pathology  of,  408. 

prugnosis  of,  501. 

recurrent.  See  Relapsing 
Fever. 

sanitdtion  of,  497. 

symptoms  of,  498, 

•ynonymee  of,  497. 

temperature  in,  498. 

treatment  of,  502. 

in  hospitals,  498. 
Tyrotoxicon,  371,  U70. 


U. 

Ulceration  of  the  bowels  in  en- 
terio fever,  454. 
Ulcero-membmnouB       pharyn- 
gitis, 603. 
Ulna,  its  ilevclopment,  43. 
Umbilicnl    artery,    closure    of, 
252. 
ooril,  2S7,  955. 

in  monatroaities,  937. 
vein,  255,  256. 
vessels,  6,  255, 
UmbilicuB.  3(1. 

Understanding,     the     develop- 
ment of  the,  64. 
Unilateral     deformity     of    the 

hend.  97. 
Unsanitary  surroundings   as   a 

cause  of  tuberouloeis,  403. 
Upper  extremity,  46. 

as  nffooled  by  maternal  im- 
presifions,  205. 
Urethra,  40. 
Urinary  calculus,  130, 

fisiuitL',  :<a. 

sediments,  130. 
Urine,  70. 

exnminntion    of,    for    signs 
of  diieaie,  75. 


Urine  in  fever,  432. 
in  siokness,  353. 
in  typhoid,  473. 
Urticaria,  how   distinguishable 

from  erysipelaa,  780. 
Uterine   disease,    its    effect   on 

the  foetDS,  219. 
Uterus,  42. 

and  bladder,  their  relative 
position    in   the   infant, 
18,  42. 
Uvula  in  diphtheria,  613,  614. 


V. 

Vaoeisation,  743,  749. 

age  best  suited  for,  762. 

best  season  for,  762. 

conveyance  of   other    dis- 
eases in,  747. 

dangers  of,  747, 751. 

definition  of,  743. 

degeneration  of  the  lymph 
of,  748. 

erysipelas  from,  751,  774. 

etymology  of,  747. 

forms  of  the'lymph  of,  749. 

history  of,  743. 

in  early  infancy,  752. 

irregular  effects  of,  751, 

lymph  used  in,  747,  749. 

methods  of,  749. 

nature  of  its  effects,  746. 

oneration  of,  749. 

poenomena  of,  750. 

preservation  of  the  lymph 
of,  749. 

protection  afforded  by,  751. 

repetition  of,  753. 

season  of  the  year  for,  752. 

selection  of  lymph  for,  749. 

susceptibility  to  its  effects, 
752. 

syphilis  froin„747. 

virus  of.  747.  748. 
Vaccinia.     Si--'  Vaccination, 
Vaccine  lymph,  747,  748. 

degfoeration  of,  747. 

fiirms  of,  749. 

preservation  of,  749. 

selection  of,  749. 
Vapors,  medication  by,  978. 
Varicella,  754. 

age  of  patients.  756. 

aniFmia  following,  766. 

causes  of,  756. 

com  plications  of,  763. 

constitutional     effects      of, 
761,  765. 

contagion  of,  757. 

cutaneous  lesion  of,  764. 

definetl.  754. 

diii^nosis  in,  763. 

diiitinctne.",*    from   variola, 
755,  758,  763. 

eruption  of,  760. 

etiology  of,  756. 

gangrenous,  762. 

bifti'ry  of,  754, 

incubation  of,  764. 

inoculability  of,  767. 

invasion  of,  764. 

litcrnture  of,  756, 

macule?  of,  760. 

mucous  inembmnes  in,  761. 

names  of,  764. 


Varicella,   nephritis  following, 

763. 
pathological    anatomy    of, 

769. 
prognosis  in,  766. 
propagation  of,  767. 
rash  of,  760.  761. 
■cars  from,  761. 
sequels  of,  763. 
symptoms  of,  759. 
Eypbilis  simulating,  765, 
treatment  of,  766. 
Variola,  722. 

age  of  patients,  723. 
anatomiml   charact«ri    o^ 

724. 
bacteria  of,  724. 
causes  of,  723. 
oomplioations  of,  726,  73S, 

736. 
confluent,  729,  731. 
contagion  of,  723. 
corymbose,  729. 
death  from,  736. 
decline,  stage  of,  731. 
definition  of,  722. 
desiccation  of,  731. 
diagnosis  of,  737. 
digestive  tract  in,  731. 
discrete,  729, 
ear-troubles  in,  735. 
eruptive  stage  of,  728. 
etiology  of,  723. 
eye-troubles  in,  726,  734. 
ftetal,  228,  723. 
geographic  range  of,  144. 
heart  in,  734. 
hemorrhagic,  729,  732. 
history  of,  722. 
how  distinguished  from  en- 
teric fever,  479. 
incubation  of,  72S. 
initial  rash  of,  727,  728. 
inoculation  of,  743,  744. 
in  utero,  228. 
invasive  stage  of,  727. 
iron  in,  741. 
keratitis  in,  734. 
lesions  in.  725. 
maturation,  stage  of,  730, 
modified  or  varioloid,  727, 

729,  732. 
names  of,  722. 
pathology  of,  724. 
pitting  in,  740. 
prognosis  in,  736. 
prophylaxis  against,  742. 

{Sre  Vaccination.) 
range,    geographical     and 

racial,  144,  723. 
rash,  preliminary,  727,  728. 
second  attacks  of,  724. 
secondary  fever  of,  7;(0. 
semi-confluent,  72it, 
sequclfe  of,  7u3. 
sex  of  patients,  72:!. 
stages  of,  726-731. 
symptoms  of.  726. 
synonymes  of,  722. 
throat-troubles  in,  735. 
treatment  of,  739. 
types  of,  729. 
varieties  of,  729. 
Varioloid,  727,  729,  732. 
Vasculous  area,  953, 
Vaughnn    and    Novv's  discoT- 
eries,  450,  451,  970. 
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